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DISSERTATION SECOND.

PART 1.

In conformity to the plan which has been traced and executed with so much ability in

the First Dissertation, I am now to present the reader with an historical sketch of the

principal discoveries made in Natural Philosophy, from the revival of letters down to the

present time. In entering on this task, and on looking at the instructive but formidable

model already set before me, I should experience no small solicitude, did I not trust that

the subject of which I am to speak, in order to be interesting, needs only to be treated

with clearness and precision. These two requisites I will endeavour to keep steadily in

view.

In the order which I am to follow, I shall be guided solely by a regard to the subser-

viency of one science to the progress of another, and to the consequent priority of the

former in the order of regular study. For this reason, the history of the pure Mathe-

matics will be first considered, as that science has been one of the two principal instru-

ments applied by the moderns to the advancement of natural knowledge. The other

instrument is Experience ;
and, therefore, the principles of the inductive method, or of the

branch of Logic which teaches the application of experiment and observation to the inter-

pretation of nature, must be the second object of inquiry ; and in this article I shall give

an account of Bacon's Philosophy, as applied to Physical investigation. After these two

sections, which may in some measure be considered as introductory, I am to treat of Na-
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tural Philosophy, under the divisions of Mechanics, Astronomy, and Optics. Under the

general denomination of Mechanics I include the Theory of Motion, as applied not only

to solids, but to fluids, both incompressible and elastic. Optics I have placed after Astro-

nomy, because the discoveries in Mechanics have much less affected the progress of the ^

former of these sciences than of the latter. To these will succeed a sixth division, contain-

ing the laws of the three unknown substances, if, indeed, they may be called substances,

—Heat, Electricity, and Magnetism. These, though very different, agree in some gene-

ral characters. They permeate all substances, though not with the same facility
; and, if

other bodies had been formed in the same manner with them, the idea of impenetrability

would never have been suggested to the mind. They seem to receive motion, without

taking any away from the body which communicates it j so that they can hardly be con-

sidered as inert. Two of them, Heat and Electricity, are perceived by the sense of touch ;

but the impression which they make does not convey an idea of resistance. The

third is not perceived by touch 5 and, therefore, all the three might be denominated im-

palpable substances. If they have any gravity, it cannot be appreciated ; and, for these

reasons, had it not too paradoxical an appearance, we might class them together as mate'

rial, but incorporeal substances. We know, indeed, nothing of them but as powers, trans-

ferable from one body to another ; and it is in consequence of this last circumstance alone

that they are entitled to the name of substances.

Though the general design of this historical sketch extends from the revival of

letters to the beginning of the nineteenth century, I shall, in the present Part, confine

myself entirely, as has been done in the first Discourse, to the period preceding the end

of the seventeenth century, or, more precisely, to that preceding the invention of the flux-

ionary calculus, and the discovery of the principle of gravitation j—one of the most remark-

able epochas, without doubt, in the history of human knowledge.

Section I.

MATHEMATICS.

1. Geometry.

The great inheritance of mathematical knowledge which the ancients bequeathed to po-

sterity could not, on the revival of learning, be immediately taken possession of, nor could

even its existence be discovered, but by degrees. Thougli the study of the Mathematics
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had never been entirely abandoned, it had been reduced to matters of very simple and easy

comprehension, such as were merely subservient to practice. There had been men who

could compute the area of a triangle, draw a meridian line, or even construct a sun-dial, in

^e worst of times ; but between such skill, and the capacity to understand or the taste to

relish, the demonstrations of Euclid, Apollonius, or Archimedes, there was a great inter-

val, and many difficulties were to be overcome, for which much time, and much subsidi-

ary knowledge, were necessary. The repositories of the ancient treasures were to be open-

ed, and made accessible ; the knowledge of the languages was to be acquired ; the manu-

scripts were to be decyphered ; and the skill of the grammarian and the critic were to pre-

cede, in a certain degree, that of the geometrician or the astronomer. The obligations

which we h ave to those who undertook this laborious and irksome task, and who

rescued the ancient books from the prisons to which ignorance and barbarism had con-

demned them, and from the final destruction by which they must soon have been overtaken,

are such as we can never sufficiently acknowledge ; and, indeed, we shall never know even the

names of many of the benefactors to whom our thanks are due. In the midst of the wars,

the confusion, and bloodshed, which overwhelmed Europe during the middle ages, the re-

ligious houses and monasteries affi3rded to the remains of ancient learning an asylum, which

a salutary prejudice forced even the most lawless to respect ; and the authors who have

given the best account of the revival of letters, agree that it is in a great measure to those

establishments that we owe the safety of the books which have kept alive the scientific and

literary attainments of Greece and Rome.

The study of the remains of antiquity gradually produced men of taste and intelligence,

who were able to correct the faults of the manuscripts they copied, and to explain the dif-

ficulties of the authors they translated. Such were Purbach, Regiomontanus, Comman-

dine, Maurolycus, and many others. By their means, the writings of Euclid, Archi-

medes, Apollonius, Ptolemy, and Pappus, became known and accessible to men of

science. Arabia contributed its share towards this great renovation, and from the language

of that country was derived the knowledge of many Greek books, of the originals of which,

some were not found till long afterwards, and others have never yet been discovered.

In nothing, perhaps, is the inventive and elegant genius
^^^jjj^

Greeks better exem-

plified than in their geometry. The elementary truths of that sc^ \ice were connected by

Euclid into one great chain, beginning from the axioms, and extending to the properties

of the five regular solids j the whole digested into such admirable order, and explained

with such clearness and precision, that no similar work of superior excellence has appeared^

even in the present advanced state of mathematical science.
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Archimedes had assailed the more difficult problems of geometry, and by means of the

method of Exhaustions, had demonstrated many curious and important theorems, with re-

gard to the lengths and areas of curves, and the contents of solids. The same great geo-

meter had given a beginning to physico-mathematical science, by investigating several pr-^

positions, and resolving several problems in Mechanics and Hydrostatics.

ApoUonius had treated of the Conic Sections,—the Curves which, after the circle, are

the most simple and important in geometry j and, by his elaborate and profound re-

searches, had laid the foundation of discoveries which were to illustrate very distant ages.

Another great invention, the Geometrical Analysis, ascribed very generally to the Pla-

tonic school, but most successfully cultivated by the geometer just named, is one of the

most ingenious and beautiful contrivances in the mathematics. It is a method of discover-

ing truth by reasoning concerning things unknown, or propositions merely supposed, as if

the one were given, or the other were really true. A quantity that is unknown, is only to

be found from the relations which it bears to quantities that are known. By reasoning on

these relations, we come at last to some one so simple, that the thing sought is thereby de-

termined. By this analytical process, therefore, the thing required is discovered, and we

are at the same time put in possession of an instrument by which new truths may be found

out, and which, when skill in using it has been acquired by practice, may be applied to an

unlimited extent.

A similar process enables us to discover the demonstrations of propositions, supposed to

be true, or, if not true, to discover that they are false.

This method, to the consideration of which we shall again have an opportunity of re-

turning, was perhaps the most valuable part of the ancient mathematics, inasmuch as a

method of discovering truth is more valuable than the truths it has already discovered.

Unfortunately, however, the fragments containing this precious remnant had suffered more

from the injuries of time than almost any other.

In the fifteenth century, Regiomontanus, already mentioned, is the mathematician who

holds the highest rank. To him we owe many translations and commentaries, together

with several original and valuable works of his own. Trigonometry, which had never been

known to the Greeks p|^eparate science, and which took that form in Arabia, advanced,

in the hands of Regioliiontanus, to a great degree of perfection, and approached very near

to the condition which it has attained at the present day. He also introduced the use of

decimal fractions into arithmetic, and thereby gave to that scale its full extent, and to

numerical computation the utmost degree of simplicity and enlargement which it seems

capable of attaining.
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This eminent man was cut off in the prime of life ; and his untimely death, says Mr

Smith, amidst innumerable projects for the advancement of science, is even at this day a

matter of regret.' He was buried in the Pantheon at Rome ; and the honours paid to

him at his death prove that science had now become a distinction which the great were

disposed to recognise.

- "Werner, who lived in the end of this century, is the first among the moderns who ap-

pears to have been acquainted with the geometrical analysis. His writings are very

rare, and I have never had an opportunity of examining them. What I here assert is

on the authority of Montucla, whose judgment in this matter may be safely relied on, as

he has shown, by many instances, that he was well acquainted with the nature of the ana-

lysis referred to. It is not a little remarkable that Werner should have understood this

subject, when we find many eminent mathematicians, long after his time, entirely unac-

quainted with it, and continually expressing their astonishment how the ancient geometers

found out those simple and elegant constructions and demonstrations, of which they have

given so many examples. In the days of Werner, there was no ancient book known ex-

cept the Data of Euclid, from which any information concerning the geometrical analysis

could be collected ; and it is highly to his credit, that, without any other help, he should

have come to the knowledge of a method not a little recondite in its principles, and among

the finest inventions either of ancient or of modern science. Werner resolved, by means

of it, Archimedes's problem of cutting a sphere into two segments, having a given ratio

to dne another. He proposed also to translate, from the Arabic, the work of ApoUonius,

entitled Sectio Rationis, rightly judging it to be an elementary work in that analysis,

and to come next after the Data of Euclid.
*

Benedetto, an Italian mathematician, appears also to have been very early acquainted

with the principles of the same ingenious method, as he published a book on the geome-

trical analysis at Turin in 1585.

Maurolycus of Messina flourished in the middle of the sixteenth century, and is justly

regarded as the first geometer of that age. Beside furnishing many valuable translations

and commentaries, he wrote a treatise on the conic sections, which is highly esteemed. He

endeavoured also to restore the fifth book of the conies of ApoUonius, in which that geo-

meter treated of the maxima and minima of the conic sections. His writings all indicate

* Hisfori/ of Astronomy, p. 90. Regiomontanus was born in 1456, and died in 1496.

" See Montucla, Vol. I. p. 581.
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a man of clear conceptions, and of a strong understanding
j though he is taxed with hav-

ing dealt in astrological prediction.

In the early part of the seventeenth century, Cavalleri was particularly distinguished,

and made an advance in the higher geometry, which occupies the middle place between

the discoveries of Archimedes and those of Newton.

For the purpose of determining the lengths and areas of curves, and the contents of

solids contained within curve superficies, the ancients had invented a method, to which the

name of Exhaustions has been given ; and in nothing, perhaps, have they more displayed

their powers of mathematical invention.

Whenever it is required to measure the space bounded by curve lines, the length of a

curve, or the solid contained within a curve superficies, the investigation does not fall with-

in the range of elementary geometry. Rectilineal figures are compared, on the principle

of superposition, by help of the notion of equality which is derived from the coincidence

of magnitudes both similar and equal. Two rectangles of equal bases and equal altitudes

are held to be equal, because they can perfectly coincide. A rectangle and an oblique

angled parallelogram, having equal bases and altitudes, are shown to be equal, because the

same triangle, taken from the rectangle on one side, and added to it on the other, converts

it into the parallelogram j and thus two magnitudes which are not similar, are shown to

have equal areas. In like manner, if a triangle and a parallelogram have the same base

and altitude, the triangle is shown to be half the parallelogram
; because, if to the triangle

there be added another, similar and equal to itself, but in the reverse position, the two to-

gether will compose a parallelogram, having the same base and altitude with the given tri-

angle. The same is true of the comparison of all other rectilineal figures ; and if the

reasoning be carefully analyzed, it will always be found to be reducible to the primitive and

original idea of equality, derived from things that coincide or occupy the same space ;

that is to say, the areas which are proved equal are always such as, by the addition or

subtraction of equal and similar parts, may be rendered capable of coinciding with one

another.

This principle, which is quite general with respect to rectilineal figures, must fail, when we

would compare curvilineal and rectilineal spaces with one another, and make the latter serve

as measures of the former, because no addition or subtraction of rectilineal figures can ever

produce a figure which is curvilineal. It is possible, indeed, to combine curvilineal

figures, so as to produce one that is rectilineal j but this principle is of very limited extent j

it led to the quadrature of the lunulce of Hippocrates, but has hardly furnished any other

result which can be considered as valuaJble in science.
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In the difficulty to which geometers were thus reduced, it might occur, that, by in-

scribing a rectihneal figure within a curve, and circumscribing another round it, two limits

could be obtained, one greater and the other less than the area required. It was also evi-

dent, that, by increasing the number, and diminishing the sides of those figures, the two

limits might be brought continually nearer to one another, and of course nearer to the cur-

vilineai- area, which was always intermediate between them. In prosecuting this sort of

approximation, a result was at length found out, which must have occasioned no less

surprise than delight to the mathematician who first encountered it. The result I mean

is, that, when the series of inscribed figures was continually increased, by multiplying the

number of the sides, and diminishing their size, there was an assignable rectilineal area, to

which they continually approached, so as to come nearer it than any difference that could

be supposed. The same limit would also be observed to belong to the circumscribed

figures, and therefore it could be no other than the curvilineal area required.

It appears to have been to Archimedes that a truth of this sort first occurred, when he

found that two-thirds of the rectangle, under the ordinate and abscissa of a parabola, was a

limit always greater than the inscribed rectilineal figure, and less than the circumscribed.

In some other curves, a similar conclusion was found, and Archimedes contrived to show

that it was impossible to suppose that the area of the curve could differ from the said limit,

without admitting that the circumscribed figure might become less, or the inscribed figure

greater than the curve itself. The method of Exhaustions was the name given to the in-

direct demonstrations thus formed. Though few things more ingenious than this method

have been devised, and though nothing could be more conclusive than the demonstrations

resulting from it, yet it laboured under two very considerable defects. In the first place,

the process by which the demonstration was obtained was long and difficult ; and, in the

second place, it was indirect, giving no insight into the principle on which the investiga-

tion was founded. Of consequence, it did not enable one to find out similar demonstra-

tions, nor increase one's power of making more discoveries of the same kind. It was a de-

monstration purely synthetical, and required, as all indirect reasoning must do, that the

conclusion should be known before the reasoning is begun. A more compendious, and a

more analytical method, was therefore much to be wished for, and was an improvement,

which, at a moment when the field of mathematical science was enlarging so fast, seemed

particularly to be required.

Cavalleri, born at Milan in the year 1598, is the person by whom this great improvement

was made. The principle on which he proceeded was, that areas may be considered as

made up of an infinite number of parallel lines ; solids of an infinite number of parallel
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planes ; and even lines themselves, whether curve or straight, of an infinite number of

points. The cubature of a solid being thus reduced to the summation of a series of planes,

and the quadrature of a curve to the summation of a series of ordinates, each of the investi-

gations was reduced to something more simple. It added to this simplicity not a little,

that the sums of series are often more easily found, when the number of terms is infinitely

great, than when it is finite, and actually assigned.

It appears that a tract on stereometry, written by Kepler, whose name will hereafter be

often mentioned, first led Cavalleri to take this view of geometrical magnitudes. In that

tract, which was published in 1615, the measurement of many solids was proposed, which

had not before fallen under the consideration of mathematicians. Such, for example, was

that of the solids generated by the revolution of a curve, not about its axis, but about any

line whatsoever. Solids of that kind, on account of their affinity with the figure of casks,

and vessels actually employed for containing liquids, appeared to Kepler to offer both

curious and useful subjects of investigation. There were no less than eighty-four such

solids, which he proposed for the consideration of mathematicians. He was, however, himself

unequal to the task of resolving any but a small number of the simplest of these problems.

In these solutions, he was bold enough to introduce into geometry, for the first time, the

idea of infinitely great and infinitely small quantities, and by this apparent departure from

the rigour of the science, he rendered it in fact a most essential service. Kepler conceived

a circle to be composed of an infinite number of triangles, having their common vertex in

the centre of the circle, and their infinitely small bases in the circumference. It is to be

remarked, that Galileo had also introduced the notion of infinitely small quantities, in his

first dialogue, De Mechanica, where he treats of a cylinder cut out of a hemisphere ;

and he has done the same in treating of the acceleration of falling bodies. Cavalleri was

the friend and disciple of Galileo, but much more profound in the mathematics. In his

hands the idea took a more regular and systematic form, and was explained in his work on

indivisibles, published in 1635.

The rule for summing an infinite series of terms in arithmetical progression had been

long known, and the application of it to find the area of a triangle, according to the method

of indivisibles, was a matter of no difficulty. The next step was, supposing a series of lines

in arithmetical progression, and squares to be described on each of them, to find what ratio

the sum of all these squares bears to the greatest square, taken as often as there are terms

in the progression. Cavalleri showed, that when the number of terms is infinitely great,

the first of these sums is just one-third of the second. This evidently led to the cubature

of many solids.
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Proceeding- one step farther, he sought for the sum of the cubes of the same lines, and

found it to be one-fourth of tlie greatest, taken^as often as there are terms
; and, continuing

this investigation, he was able to assign the sum of the ?ith. powers of a series in arithmetical

progression, supposing always the difference of the terms to be infinitely small, and their

number to be infinitely great. The number of curious results obtained from these investi-

gations may be easily conceived. It gave, over geometrical problems of the higher class,

the same power which the integral calculus, or the inverse method of fluxions does, in the

case when the exponent of the variable quantity is an integer. The method of indivisibles,

however, was not without difficulties, and could not but be liable to objection, with those

accustomed to the rigorous exactness of the ancient geometry. In strictness, lines, how-

ever multiplied, can never make an area, or any thing but a line ; nor can areas, however

they may be added together, compose a solid, or any thing but an area. This is certainly

true, and yet the conclusions of Cavalleri, deduced on a contrary supposition, are true also.

This happened, because, though the suppositions that a certain series of lines, infinite in

number, and contiguous to one another, may compose a certain area, and that another

series may compose another area, are neither of them true
;
yet is it strictly true, that the

one of these areas must have to the other the same ratio which the sum of the one series of

lines has to the sum of the other series. Thus, it is the ratios of the areas, and not the

ureas absolutely considered, which are determined by the reasonings of Cavalleri j and that

this determination of their ratios is quite accurate, can very readily be demonstrated by the

method of exhaustions.

The method of indivisibles, froni the great facility with which it could be managed,

furnished a most ready method of ascertaining the ratios of areas and solids to one ano-

ther, and, therefore, scarcely seems to deserve the epithet which Newton himself be-

stows upon it, of involving in its conceptions something harsh, (durum,) and not easy to

be admitted. It was the doctrine of infinitely small quantities carried to the extreme,

and gave at once the result of an infinite series of successive approximations. Nothing,

perhaps, more ingenious, and certaitily nothing more happy, ever was contrived, than to

arrive at the conclusion of all these approximations, without going through the approxi-

mations themselves. This is the purpose served by introducing into mathematics the con-

sideration of quantities infinitely small in size, and infinitely great in number ; ideas

which, however inaccurate they may seem, yet, when carefully and analogically reasoned

upon, have never led into error.

Geometry owes to Cavalleri, not only the general method just described, but many par-

ticular theorems, which that method was the instrument of discovering. Among these is

DISS. II. PART I. B
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the very remarkable proposition, that asfour right angles, to the excess of the three angles

of any spherical triangle, above two right angles, so is the superficies of the hemisphere to

the area ofthe triangle. At that time, however, science was advancing so fast, and the

human niind was everywhere expanding itself with so much energy, that the same dis-

covery was likely to be made by more individuals than one at the same time. It was

not known in Italy in 1632, when this determination of the area of a spherical triangle

was given by Cavalleri, that it had been published three years before by Albert Girard, a

mathematician of the Low Countries, of whose inventive powers we shall soon have more

occasion to speak.

The Cycloid afforded a number of problems, well calculated to exercise the proficients

in the geometry of indivisibles, or of infinites. It is the curve described by a point in the

circumference of a circle, while the circle itself rolls in a straight line along a plane. It

is not quite certain when this curve, so remarkable for its curious properties, and for the

place which it occupies in the history of geometry, first drew the attention of mathemati-

cians. In the year 1639, Galileo informed his friend Torrieelli, that, forty years before

that time, he had thought of this curve, on account of its shape, and the graceful form it

would give to arches in architecture. The same philosopher had endeavoured to find the

area of the cycloid ; but though he was one of those who first introduced the consideration

of infinites into geometry, he was not expert enough in the use of that doctrine, to be

able to resolve this problem. It is still more extraordinary, that the same problem proved

too difficult for Cavalleri, though he certainly was in complete possession of the principles

by which it was to be resolved. It is, however, not easy to determine whether it be to

Torrieelli, the scholar of Cavalleri, and his successor in genius and talents, or to Roberval,

a French mathematician of the same period, and a man also of great originality and inven-

tion, that science is indebted for the first quadrature of the cycloid, or the proof that its

area is three times that of its generating circle. Both these mathematicians laid claim to

it. The French and Italians each took the part of their own countryman ;
and in their

zeal have so perplexed the question, that it is hard to say on which side the truth is to be

found. Torrieelli, however, was a man of a mild, amiable, and candid disposition
;
Ro-

berval of a temper irritable, violent, and envious ; so that, in as far as the testimony of

tbe individuals themselves is concerned, there is no doubt which ought to preponde-

rate. They had both the skill and talent which fitted them for this, or even for more

difficult researches.

The other properties of this curve, those that respect its tangents, its length, its curva-

ture, &c. exercised the ingenuity, not only of the geometers just mentioned, but of Wren,
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Wallis, Huygens, and, even after the invention of the integral calculus, of Newton, Leib-

nitz, and Bernoulli.

Roberval also improved the method of quadratures invented by Cavalleri, and extended

his solutions to the case, when the powers of the terms in the arithmetical progression of

which the sum was to be found were fractional ; and Wallis added the case when they

were negative. Fermat, who, in his inventive resources, as well as in the correctness of his

mathematical taste, ' yielded to none of his contemporaries, applied the consideration of

infinitely small quantities to determine the maaima and minima of the ordinates of

curves, as also their tangents. Barrow, somewhat later, did the same in England. After-

wards the geometry of infinites fell into the hands of Leibnitz and Newton, and acquired

that new character which marks so distinguished an era in the mathematical sciences.

2. Algebra.

It was not from Greece alone that the light proceeded which dispelled the darkness q£

the middle ages ; for, with the first dawn of that light, a mathematical science, of a name

and character unknown to the geometers of antiquity, was received in Europe from Ara-

bia. As early as the beginning of the thirteenth century, Leonardo, a merchant of Pisa,

having made frequent visits to the East, in the course of commercial adventure, returned

to Italy enriched by the trafl&c, and instructed by the science of those countries, He

brought with him the knowledge of Algebra ; and a late writer quotes a manuscript of

his, bearing the date of 1202, and another that of 1228. * The importation of Algebra

into Europe is thus carried back nearly 200 years farther than has generally been suppos-

ed, for Leonardo has been represented as flourishing in the end of the fourteenth century,

instead of the very beginning of the thirteenth. It appears by an extract from his manu-

script, published by the above author, that his knowledge of Algebra extended as far as

quadratic equations. The language was very imperfect, corresponding to the infancy of

the science ; the quantities and the operations being expressed in words, with the help on-

ly of a few abbreviations. The rule for resolving quadratics by completing the square, is

demonstrated geometrically.

Though Algebra was brought into Europe from Arabia, it is by no means certain that

^ He also was very skilful in the geometric analysis, and seems to have more thoroughly imbibed the spi«.

rit of that ingenious invention than any of the moderns before Halley.

' M. Cossali of Pisa, in a Tract on the Origin of Algebra, 1797,
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this last is its native country. There is, indeed, reason to think that its invention musfe

be sought for much farther to the East, and probably not nearer than Indostan. We are

assured by the Arabian writers, that Mahomet Ben Musa of Chorasan, distinguished for

his mathematical knowledge, travelled, about the year 959 ^ into India, for the purpose of

receiving farther instruction in the science which he cultivated. It is likewise certain,

that some books, which have lately been brought from India into this country, treat of al-

gebra in a manner that has every appearance of originality, or at least of being derived

from no source with which we are at all acquainted.

Before the time of Leonardo of Pisa, an important acquisition, also from the East, had

greatly improved the science of arithmetic. This was the use of the Arabic notation, and

the contrivance of making the same character change its signification, according to a fixed

rule, when it changed its position, being increased tenfold for every place that it advanced

towards the left. The knowledge of this simple but refined artifice was learned from the

Moors by Gerbert, a monk of the Low Countries, in the tenth century, and by him made

known in Europe. Gerbert was afterAvards Pope, by the name of Silvester the Second

but from that high dignity derived much less glory than from having instructed his coun-

trymen in the decimal notation.

The writings of Leonardo, above mentioned, have remained in manuscript ; and the

first printed book in Algebra is that of Lucas de Burgo, a Franciscan, who, towards the

end of the fifteenth century, travelled, like Leonardo, into the East, and was there in-

structed in the principles of algebra. The characters employed in his work, as in those

of Leonardo, are mere abbreviations of words. The letters p and m denote plus and mi-

nus ; and the rule is laid down, that, in multiplication, plus into minus gives fninus, but

minus into minus gives plus. Thus the first appearance of Algebra is merely that of a

system of short-hand writing, or an abbreviation of common language, applied to the so-

lution of arithmetical problems. It was a contrivance merely to save trouble ;
and yet to

this contrivance we are indebted for the most philosophical and refined art which men

have yet employed for the expression of their thoughts. This scientific language, there-

fore, like those in common use, has grown up slowly, from a very weak and imperfect

state, till it has reached the condition in which it is now found.

Though in all this the moderns received none of their information from the Greeks,

yet a work in the Greek language, treating of arithmetical, questions, in a manner that

may be accounted algebraic, was discovered in the course of the next century, and given

to the world, in a Latin translation, by Xylander, in 1575, This is the work of Diophan-

tus of Alexandria, who had composed thirteen books of Arithmetical Questions, and is sup-
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posed to have flourished about 150 years after the Christian era. The questions he re-

solves are often of considerable difficulty ; and a great deal of address is displayed in

stating them, so as to bring out equations of such a form, as to involve only one power of

the unknown quantity. The expression is that of common language, abbreviated and

assisted by a few symbols. The investigations do not extend beyond quadratic equations

;

they are, however, extremely ingenious, and prove the author to have been a man of talent,

though the instrument he worked with was weak and imperfect.

The name of Cardan is famous in the history of Algebra. He was born at Milan in

1501, and was a man in whose character good and ill, strength and weakness, were mixed

up in singular profusion. With great talents and industry, he was capricious, insincere,

and vain-glorious to excess. Though a man of real science, he professed divination, and

was such a believer in the influence of the stars, that he died to accomplish an astrological

prediction. He remains, accordingly, a melancholy proof, that there is no folly or weak-

ness too great to be united to high intellectual attainments.

Before his time very little advance had been made in the solution of any equations high-

er than the second degree ;
except that, as we are told, about the year 1508, Scipio

Ferrei, professor of mathematics at Bologna, had found out a rule for resolving one of the

cases of cubic equations, which, however, he concealed, or communicated only to a few of

his scholars. One of these, Florido, on the strength of the secret he possessed, agreeably

to a practice then common among mathematicians, challenged Tartalea of Brescia, to con-

tend with him in the solution of algebraic problems. Florido had at firsc the advantage

;

but Tartalea, being a man of ingenuity, soon discovered his rule, and also another much

more general, in consequence of which, he came off at last victorious. By the report of this

victory, the curiosity of Cardan was strongly excited ; for, though he wa« himself much

versed in the mathematics, he had not been able to discover a method of resolving equa-

tions higher than the second degree. By the most earnest and importunate solicitation,

he wrung from Tartalea the secret of his rules, but not till he had bound himself, by pro-

mises and oaths, never to divulge them. Tartalea did not communicate the demonstra-

tions, which, however. Cardan soon found out, and extended, in a very ingenious and

systematic manner, to all cubic equations whatsoever. Thus possessed of an important

discovery, which was at least in a great part his own, he soon forgot his promises to Tar-

talea, and published the whole in 1545, not concealing, however, what he owed to the

latter. Though a proceeding, so directly contrary to an express stipulation, cannot be

defended, one does not much regret the disappointment of any man who would make a

mystery of knowledge, or keep his discoveries a secret, for purposes merely selfish.
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Thus was first published the rule which still bears the name of Cardan, and which, at

this day, marks a point in the progress of algebraic investigation, which all the efforts of

succeeding analysts have hardly been able to go beyond. As to the general doctrine of

equations, it appears that Cardan was acquainted both with the negative and positive roots,

the former of which he called by the name of false roots. He also knew that the num-

ber of positive, or, as he called them, true roots, is equal to the number of the changes of

the signs of the terms ; and that the coefficient of the second term is the difference be-

tween the sum of the true and the false roots. He also had perceived the difficulty of

that case of cubic equations, which cannot be reduced to his own rule. He was not able

to overcome the difficulty, but showed how, in all cases, an approximation to the roots

might be obtained.

There is the more merit in these discoveries, that the language of Algebra still remain-

ed very imperfect, and consisted merely of abbreviations of words. Mathematicians were

then in the practice of putting their rules into verse. Cardan has given his a poetical

dress, in which, as may be supposed, they are veiy awkward and obscure ; for whatever

assistance in this way is given to the memory, must be entirely at the expence of the un-

derstanding. It is, at the same time, a proof that the language of Algebra was very im-

perfect. Nobody now thinks of translating an algebraic formula into verse
; because, if

one has acquired any familiarity with the language of the science, the formula will be

more easily remembered than any thing that can be substituted in its room.

Italy was not the only country into which the algebraic analysis had by this time found

its way j in Germany it had also made considerable progress, and Stiphelius, in a book

of Algebra, published at Nuremberg in 1544, employed the same numeral exponents of

powers, both positive and negative, which we now use, as far as integer numbers are con-

cerned ; but he did not carry the solution of equations farther than the second degree.

He introduced the same characters for plus and minus which are at present employed.,

Robert Recorde, an English mathematician, published about this time, or a few years

later, the first English treatise on Algebra, and he there introduced the same sign of equa-

lity which is now in use.

The properties of algebraic equations were discovered, however, very slowly. Pelitarius,

a French mathematician, in a treatise which bears the date of 1558, is the first who ob-

served that the root of an equation is a divisor of the last term ; and he remarked also

this curious property of numbers, that the sum of the cubes of the natural numbers is the

square of the sum of the numbers themselves.

The knowledge of the solution of cubic equations was still confined to Italy. Bombelli,
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a mathematician of tliat country, gave a regular treatise on Algebra, and considered, with

very particular attention, the irreducible case of Cardan's rule. He was the firc^, who

made the remark, that the problems belonging to that case can always be resolved by the

trisection of an arch.'

Vieta was a very learned man, and an excellent mathematician, remarkable both for in-

dustry and invention. He was the first who employed letters to denote the known as well

as the unknown quantities, so that it was with him that the language of algebra first be-

came capable of expressing general truths, and attained to that extension which has

since rendered it such a powerful instrument of investigation. He has also given new

demonstrations of the rule for resolving cubic, and even biquadratic equations. He also

discovered the relation between the roots of an equation of any degree, and the coefficients

of its terms, though only in the case where none of the terms are wanting, and where all

the roots are real or positive. It is, indeed, extremely curious to remark, how gradually

the truths of this sort came in sight. This proposition belonged to a general truth, the

greater part of which remained yet to be discovered. Vieta's treatises were originally pub-

lished about the year I6OO, and were afterwards collected into one volume by Schooten, in

1646.

In speaking of this illustrious man, Vieta, we must not omit his improvements in trigono-

metry, and still less his treatise on angular sections, which was a most important applica-

tion of Algebra to investigate the theorems, and resolve the problems of geometry. He

also restored some of the books of Apollonius, in a manner highly creditable to his own

ingenuity, but not perfectly in the taste of the Greek geometry ; because, though the con-

structions are elegant, the demonstrations are all synthetical.

About the same period. Algebra became greatly indebted to Albert Girard, a Flemish

mathematician, whose principal work, Irmention Nomelle en AlgebrCf was printed

^ A passage in Bombelli's book, relative to the Algebra of India, has become more interesting, from the

information concerning the science of that country, which has reached Europe within the last twenty

years. He tells us, that he had seen in the Vatican library, a manuscript of a certain Diophantus, a Greek

author, which he admired so much, that he had formed the design of translating it. He adds, that in this

manuscript he had found the Indian authors often quoted ; from which it appeared, that Algebra was known

to the Indians before it was known to the Arabians. Nothing, however, of all this is to be found in the

work of Diophantus, which was published about three years after the time when Bombelli wrote. As it is,

at the same time, impossible that he could be so much mistaken about a manuscript which he had parti-

cularly examined, this passage remains a mystery, which those who are curious about the ancient history

of science would be very glad to have unravelled. See Hutton's History of Algebra.
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in 1669. This ingenious author perceived a greater extent, but not yet the whole of the

truth, partially discovered by Vieta, viz. the successive formation of the coefficients of an

equation from the sum of the roots 5 the sum of their products taken two and two ; the

same taken three and three, &c. whether the roots be positive or negative. He appears

also to have been the first who understood the use of negative roots in the solution of geo-

metrical problems, and is the author of the figurative expression, which gives to negative

quantities the name of quantities less than nothing ; a phrase that has been severely cen-

sured by those who forget that there are correct ideas, which correct language can

hardly be made to express. The same mathematician conceived the notion of imagi-

nary roots, and showed that the number of the roots of an equation could not exceed

the exponent of the highest powder of the unknown quantity. He was also in possession of

the very refined and difficult rule, which forms the sums of the powers of the roots of an

equation from the coefficients of its terms. This is the greatest list of discoveries which

the history of any algebraist could yet furnish.

The person next in order, as an inventor in Algebra, is Thomas Harriot, an English ma-

thematician, whose book, Artis Analyticw PraMS, was published after his death, in

1631. This book contains the genesis of ali equations, by the continued multiplication of

simple equations ; that is to say, it explains the truth in its full extent, to which Vieta and

Girard had been approximating. By Hari'iot also, the method of extracting the roots of

equations was greatly improved ; the smaller letters of the alphabet, instead of the capital

letters employed by Vieta, were introduced ; and by this improvement, trifling, indeed,

compared with the rest, the form and exterior of algebraic expression were brought nearer

to those which are now in use.

I have been the more careful to note very particularly the degrees by which the pro-

perties of equations were thus unfolded, because I think it forms an instance hardly paral-

leled in science, where a succession of able men, without going wrong, advanced, neverthe-

less, so slowly in the discovery of a truth which, when known, does not seem to be of a very

hidden and abstruse nature. Their slow progress arose from this, that they worked with

an instrument, the use of which they did not fully comprehend, and employed a language

which expressed more than they were prepared to understand ;—a language which, under

the notion, first of negative and then of imaginary quantities, seemed to involve such mys-

teries as the accuracy of mathematical science must necessarily refuse to admit.

The distinguished author of whom I have just been speaking was born at Oxford in

1560. He was employed in the second expedition sent out by Sir Walter Ralegh to Vir-
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ginia, and on his return published an account of that country. He afterwards devoted

himself entirely to the study of the mathematics j and it appears from some of his manu-

scripts, lately discovered, that he observed the spots of the sun as early as December

1610, not more than a month later than Galileo. He also made observations on Jupiter's

satellites, and on the comets of I6O7, and of I6I8.

'

The succession of discoveries, above related, brought the algebraic analysis, abstractly

considered, into a state of perfection, little short of that which it has attained at the present

moment. It was thus prepared for the step which was about to be taken by Descartes, and

which forms one of the most important epochas in the history of the mathematical sciences.

This was the application of the algebraic analysis, to define the nature, and investigate the

properties, of curve lines, and, consequently, to represent the notion of variable quantity. It

is often said, that Descartes was the first who applied algebra to geometry ; but this is in-

accurate ; for such applications had been made before, particularly by Vieta, in his trea-

tise on angular sections. The invention just mentioned is the undisputed property of

Descartes, and opened up vast fields of discovery for those who were to come after

him.

The work in which this was contained is a tract of no more than 1 06 quarto pages ;

and there is probably no book of the same size which has conferred so much and so just

celebrity on its author. It was first published in 1637.

In the first of the three books into which the tract just mentioned is divided, the author

begins with the consideration of such geometrical problems as may be resolved by circles

and straight lines ; and explains the method of constructing algebraic formulas, or of

translating a truth from the language of algebra into that of geometry. He then proceeds

to the consideration of the problem, known among the ancients by the name of the locus

ad qiiatuor rectaSy and treated of by Apollonius and Pappus. The algebraic analysis

afforded a method of resolving this problem in its full extent ; and the consideration of

it is again resumed in the second book. The thing required is, to find the locus of a

point, from which, if perpendiculars be drawn to four lines given in position, a given

function of these perpendiculars, in which the variable quantities are only of two dimen-

^ The manuscripts which contain these observations, and probably many other things of great interest,

are preserved in the collection of the Earl of Egremont, having come into the possession of his family from

Henry Percy Earl of Northumberland, a most liberal patron of science, with whom Harriot appears to have

chiefly lived after his return from Virginia

DISS. II. PART I. C
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sioiis, shall be always of the same magnitude. ' Descartes shows the locus, on this hypo-

thesis, to be always a conic section ; and he distinguishes the cases in which it is a circle,

an ellipsis, a parabola, or a hyperbola. It was an instance of the most extensive investiga-

tion which had yet been undertaken in geometiy, though, to render it a complete solu-

tion of the problem, much more detail was doubtless necessary. The investigation is ex-

tended to the cases where the function, which remains the same, is of three, four, or five

dimensions, and where the locus is a line of a higher order, though it may, in certain

circumstances, become a conic section. The lines given in position may be more than

four, or than any given number ; and the lines drawn to them may either be perpendi-

culars, or lines making given angles with them. The same analysis applies to all the

cases ; and this problem, therefore, afforded an excellent example of the use of algebra

in the investigation of geometrical propositions. The author takes notice of the unwilling-

ness of the ancients to transfer the language of arithmetic into geometry, so that they were

forced to have recourse to very circuitous methods of expressing those relations of quan-

tity in which powers beyond the third are introduced. Indeed, to deliver investigation

from those modes of expression which involve the composition of ratios, and to substitute

in their room the multiplication of the numerical measures, is of itself a very great advan-

tage, arising from the introduction of algebra into geometry.

In this book also, an ingenious method of drawing tangents to curves is proposed by

Descartes, as following from his general principles, and it is an invention with which he

appears to have been particularly pleased. He says, " Nec verebor dicere problema hoc

non modo eorum, quse scio, utilissimum et generalissimum esse, sed etiam eorum quae in

geometria scire unquam desideraverim." * This passage is not a little characteristic of

Descartes, who was very much disposed to think well of what he had done himself, and

even to suppose that it could not easily be rendered more perfect. The truth, however,

is, that his method of drawing tangents is extremely operose, and is one of those hasty

views which, though ingenious and even profound, require to be vastly simplified, before

they can be reduced to practice. Fermat, the rival and sometimes the superior of Des-

cartes, was far more fortunate with regard to this problem, and his method of drawing

tangents to curves, is the same in effect that has been followed by all the geometers since

^ It will easily be perceived, that the wovd function is not contained in the original enunciation of the

problem. It is a term but lately introduced into mathematical language, and affords here, as on many other

occasions, a more general and more concise expression than could be otherwise obtained.

' Cartesii Geometria, p. W.
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his time,—^while that of Descartes, which could only be valued when the other was un-

known, has been long since entirely abandoned. The remainder of the second book is

occupied with the consideration of the curves, which have been called the ovals of Des-

cartes, and with some investigations concerning the centres of lenses ; the whole indicat-

ing the hand of a great master, and deserving the most diligent study of those who would

become acquainted with this great enlargement of mathematical science.

The third book of the geometry treats of the construction of equations by geometric

curves, and it also contains a new method of resolving biquadratic equations.

The leading principles of algebra were now unfolded, and the notation was brought,

from a mere contrivance for abridging common language, to a system of symbolical writ-

ing, admirably fitted to assist the mind in the exercise of thought.

The happy idea, indeed, of expressing quantity, and the operations on quantity, by conven-

tional symbols, instead ofrepresenting the first by real magnitudes, and enunciating the second

in words, could not but make a great change on the nature of mathematical investigation.

The language of mathematics, whatever may be its form, must always consist of two parts
j

the one denoting quantities simply, and the other denoting the manner in which the quan-

tities are combined, or the operations understood to be performed on them. Geometry

expresses the first of these by real magnitudes, or by what may be called natural signs ; a

line by a line, an angle by an angle, an area by an area, &c. ; and it describes the latter

by words. Algebra, on the other hand, denotes both quantity, and the operations on

quantity, by the same system of . conventional symbols. Thus, in the expression

^3—^ ^p — ^Yie letters a, b, denote quantities, but the terms a .r*, &c. de-

note certain operations performed on those quantities, as well as the quantities themselves

;

<a?^ is the quantity .v raised to the cube ; and «ji * the same quantity ^ raised to the square,

and then multiplied into a, &c. j the combination, by addition or subtraction, being also

expressed by the signs -f and —

.

Now, it is when applied to this latter purpose that the algebraic language possesses

such exclusive excellence. The mere magnitudes themselves might be represented by

figures, as in geometry, as well as in any way whatever; but the operations they are

to be subjected to, if described in words, must be set before the mind slowly, and in suc-

cession, so that the impression is weakened, and the clear apprehension rendered difficult.

In the algebraic expression, on the other hand, so much meaning is concentrated into a

narrow space, and the impression made by all the parts is so simultaneous, that nothing

can be more favourable to the exertion of the reasoning powers, to the continuance of their

action, and their security against error. Another advantage resulting from the use of th^
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same notation, consists in the reduction of all the different relations among quantities to

the simplest of those relations, that of equality, and the expression of it by equations.

This gives a great facility of generalization, and of comparing quantities with one another.

A third arises from the substitution of the arithmetical operations of multiplication and

division, for the geometrical method of the composition and resolution of ratios. Of the

first of these, the idea is so clear, and the work so simple ; of the second, the idea is

comparatively so obscure, and the process so complex, that the substitution of the former

for the latter could not but be accompanied with great advantage. This is, indeed, what

constitutes the great difference in practice between the algebraic and the geometric me-

thod of treating quantity. When the quantities are of a complex nature, so as to go be-

yond what in algebra is called the third power, the geometrical expression is so circuitous

and involved, that it renders the reasoning most laborious and intricate. The great faci-

lity of generalization in algebra, of deducing one thing from another, and of adapting the

analysis to every kind of research, whether the quantities be constant or variable, finite or

infinite, depends on this principle more than any other. Few of the early algebraists

seem to have been aware of these advantages.

The use of the signs plus and minus has given rise to some dispute. These signs were

at first used the one to denote addition, the other subtraction, and for a long time were

applied to no other purpose. But as, in the multiplication of a quantity, consisting of parts

connected by those signs, into another quantity similarly composed, it was always found, and

could be universally demonstrated, that, in uniting the particular products of which the total

was made up, those of which both the factors had the sign minus before them, must be

added into one sum with those of which all the factors had the sign plus ; while those

of which one of the factors had the sign, plus^ and the other the sign minus, must be sub-

tracted from the same,—this general rule came to be more simply expressed by saying, that

in multiplication like signs gave plus, and that unlike signs gave minus.

Hence the signs plus and minus were considered, not as merely denoting the relation

of one quantity to another placed before it, but, by a kind of fiction, they were considered

as denoting qualities inherent in the quantities to the names of which they were prefixed.

This fiction was found extremely useful, and it was evident that no error could arise from

it. It was necessary to have a rule for determining the sign belonging to a product, from

the signs of the factors composing that product, independently of every other considera-

tion ; and this was precisely the purpose for which the above fiction was introduced. So

necessary is this rule in the generalizations of algebra, that we meet with it in Diophantus,

notwithstanding the imperfection of the language he employed ; for he states, that
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AsTv/j into Asr-^ie gives "TTagg/?, &c. The reduction, therefore, of the operations on quanti-

ty to an arithmetical form, necessarily involves this use of the signs plus or mi?ius ; that

is, their application to denote something like absolute qualities in the objects they collect

together. The attempts to free algebra from this use of the signs have of course failed, and

must ever do so, if we would preserve to that science the extent and facility of its operations.

Even the most scrupulous purist in mathematical language must admit, that no real error

is ever introduced by employing the signs in this most abstract sense. If the equation

-f-^j:* + ^^ + r=o, be said to have one positive and two negative roots, this is certainly

as exceptionable an application of the term negative, as any that can be proposed
;
yet, in

reality, it means nothing but this intelligible and simple truth, that a:^ +pd'^ + q^' -^r~

^i)(cr+&)(.r-i-c); or that the former of these quantities is produced by the multiplica-

tion of the three binomial factors, a^—a, a: + b, ^ + c. We might say the same nearly as

to imaginary roots ;
they show that the simple factors cannot be found, but that the qua-

dratic factors may be found ; and they also point out the means of discovering them.

The aptitude of these same signs to denote contrariety of position among geometric

magnitudes, makes the foregoing application of them infinitely more extensive and more

indispensable.

From the same source arises the great simplicity introduced into many of the theorems

and rules of the mathematical sciences. Thus, the rule for finding the latitude of a place

from the sun's meridian altitude, if we employ the signs plus and minus for indicating the

position of the sun and of the place relatively to the equator, is enunciated in one simple

proposition, which includes every case, without any thing either complex or ambiguous.

But if this is not done,—if the signs phis and minus are not employed, there must be at

least two rules, one when the sun and place are on the same side of the equator, and

another when they are on different sides. In the more complicated calculations of spheri-

cal trigonometry, this holds still more remarkably. When one would accommodate such

rules to those who are unacquainted with the use of the algebraic signs, they are perhaps

not to be expressed in less than four, or even six different propositions ;
whereas, if the use

of these signs is supposed, the whole is comprehended in a single sentence. In such cases,

it is obvious that both the memory and understanding derive great advantage from the use

of the signs, and profit by a simplification, which is the work entirely of the algebraib

language, and cannot be imitated by any other.

That I might not interrupt the view of improvements so closely connected with one

another, I have passed over one of the discoveries, which does the greatest honour to the

seventeenth century, and which took place near the beginning of it.
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As the accuracy of astronomical observation had been continually advancing, it was ne-

cessary that the correctness of trigonometrical calculation, and of course its difficulty,

should advance in the same proportion. The signs and tangents of angles could not be ex-

pressed with sufficient correctness without decimal fractions, extending to five or six places

below unity, and when to three such numbers a fourth proportional was to be found, the

work of multiplication and division became extremely laborious. Accordingly, in the end

of the sixteenth century, the time and labour consumed in such calculations had become

excessive, ancl were felt as extremely burdensome by the mathematicians and astronomers

all over Europe. Napier of Merchiston, whose mind seems to have been peculiarly turn-

ed to arithmetical researches, and who was also devoted to the study of astronomy, had

early sought for the means of relieving himself and others from this difficulty. He had

viewed the subject in a variety of lights, and a number of ingenious devices had occurred

to him, by which the tediousness of arithmetical operations might, more or less completely,

be avoided. In the course of these attempts, he did not fail to observe, that whenever the

numbers to be multiplied or divided were terms of a geometrical progression, the product

or the quotient must also be a term of that progression, and must occupy a place in it

pointed out by the places of the given numbers, so that it might be found from mere in-

spection, if the progression were far enough continued. If, for instance, the third term

of the progression were to be multiplied by the seventh, the product must be the tenth,

and if the twelfth were to be divided by the fourth, the quotient must be the eighth ; so

that the multiplication and division of such terms was reduced to the addition and subtrac-

tion of the numbers which indicated their places in the progression.

This observation, or one very similar to it, was made by Archimedes, and was employed

by that great geometer to convey an idea of a number too vast to be correctly expressed

by the arithmetical notation of the Greeks. Thus far, however, there was no difficulty,

and the discovery might certainly have been made by men much inferior either to Napier

or Archimedes. Wliat remained to be done, what Archimedes did not attempt, and what

Napier completely performed, involved two great difficulties. It is plain, that the resource

of the geometrical progression was sufficient, when the given numbers were terms of that

progression ; but if they were not, it did not seem that any advantage could be derived

from it. Napier, however, perceived, and it was by no means obvious, that all numbers

whatsoever might be inserted in the progression, and have their places assigned in it. Af-

ter conceiving the possibility of this, the next difficulty was, to discover the principle, and

to execute the arithmetical process, by which these places were to be ascertained. It

is in these two points that the peculiar merit of his invention consists j and at a period
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when the nature of series, and when every other resource of which he could avail himself

were so little known, his success argues a depth and originality of thought which, I am

persuaded, have rarely been surpassed.

The way in which he satisfied himself that all numbers might be intercalated be-

tween the terms of the given progression, and by which he found the places they must oc-

cupy, was founded on a most ingenious supposition,—that of two points describing two dif-

ferent lines, the one with a constant velocity, and the other with a velocity always increas-

ing in the ratio of the space the point had already gone over : the first of these would gene-

rate magnitudes in arithmetical, and the second magnitudes in geometrical progression. It is

plain, that all numbers whatsoever would find their places among the magnitudes so generat-

ed ;
and, indeed, this view ofthe subject is as simple and profound as any which, after two hun-

dred years, has yet presented itself to mathematicians. The mode of deducing the results has

been simplified ; but it can hardly be said that the principle has been more clearly developed.

I need not observe, that the numbers which indicate the places of the terms of the geo-

metrical progression are called by Napier the logarithms of those terms.

Various systems of logarithms, it is evident, may be constructed according to the geo-

metrical progression assumed ; and of these, that which was first contrived by Napier,

though the simplest, and the foundation of the rest, was not so convenient for the purposes

of calculation, as one which soon afterwards occurred, both to himself and his friend Briggs,

by whom the actual calculation was performed. The new system of logarithms was an im-

provement, practically considered ; but in as far as it was connected with the principle of

the invention, it is only of secondary consideration. The original tables had been also some-

what embarrassed by too close a connection between them and trigonometry. The new

tables were free from this inconvenience.

It is probable, however, that the greatest inventor in science was never able to do more

than to accelerate the progress of discovery, and to anticipate what time, " the author of

authors," would have gradually brought to light. Though logarithms had not been in-

vented by Napier, they would have been discovered in the progress of the algebraic analysis,

when the arithmetic of powers and exponents, both integral and fractional, came to be fully

understood. The idea of considering all numbers, as powers of one given number, would

then have readily occurred, and the doctrine of series would have greatly facilitated the

calculations which it was necessary to undertake. Napier had none of these advantages,

and they were all supplied by the resources of his own mind. Indeed, as there never was

any invention for which the state of knowledge had less prepared the way, there never wa:s

any where more merit fell to the share of the inventor.
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His good fortune, also, not less than his great sagacity, may be remarked. Had the

invention of logarithms been delayed to the end of the seventeenth century, it would have

come about without effort, and would not have conferred on the author the high celebrity

which Napier so justly derives from it. In another respect he has also been fortunate.

Many inventions have been eclipsed or obscured by new discoveries ; or they have been so

altered by subsequent improvements, that their original form can hardly be recognised,

and, in some instances, has been entirely forgotten. This has almost always happened to

the discoveries made at an early period in the progress of science, and before their princi-

ples were fully unfolded. It has been quite otherwise with the invention of logarithms,

which came out of the hands of the author so perfect, that it has never received but one

material improvement, that which it derived, as has just been said, from the ingenuity of

his friend in conjunction with his own. Subsequent improvements in science, instead of

offering any thing that could supplant this invention, have only enlarged the circle to which

its utility extended. Logarithms have been applied to numberless purposes, which were not

thought of at the time of their first construction. Even the sagacity of their author did

not see the immense fertility of the principle he had discovered ; he calculated his tables

merely to facilitate arithmetical, and chiefly trigonometrical computation, and little imagin-

ed that he was at the same time constructing a scale whereon to measure the density of

the strata of the atmosphere, and the heights of mountains ; that he was actually computing

the areas and the lengths of innumerable curves, and was preparing for a calculus which was

yet to be discovered, many of the most refined and most valuable of its resources. Of Na-

pier, therefore, if of any man, it may safely be pronounced, that his name will never be eclip-

sed by any one more conspicuous, or his invention superseded by any thing more valuable.

As a geometrician, Napier has left behind him a noble monument in the two tri-

gonometrical theorems, which are known by his name, and which appear first to have been

communicated in writing to Cavalleri, who has mentioned them with great eulogy.

'

They are theorems not a little difhcult, and of much use, as being particularly adapted to

logarithmic calculation. They were published in the Canon Mirificus Logarithmorum,

at Edinburgh, in l6l4. *

1 Wallis, Opera Math. Tom. II. p. 875.

- A reprint of the Canon Mirificus, from the original edition, is given in the 6th Volume of the great

Thesaurus, in which Baron Maseres, with his usual zeal and intelligence, has collected and illustrated every-

thing of importance that has been written on the subject of logarithms. See Scriptores Logarithmici, 4to.

Vol VI. p. 475.
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Section II.

EXPERIMENTAL INVESTIGATION.

In this section I shall begin with a short view of the state of Physical Knowledge before

the introduction of the Inductive Method ; I shall next endeavour to explain that method

by an analysis of the Novum Organum ; and shall then inquire how far the principles

established in that work have actually contributed to the advancement of Natural Philo-

sophy.

1. Ancient Physics.

Though the phenomena of the material world could not but early excite the curiosity of

a being who, like man, receives his strongest impressions from without, yet an accurate

knowledge of those phenomena, and their laws, was not to be speedily acquired. The

mere extent and variety of the objects were, indeed, such obstacles to that acquisition, as

could not be surmounted but in the course of many ages. Man could not at first perceive

from what point he must begin his inquiries, in what direction he must carry them on, or

by what rules he must be guided. He was like a traveller going forth to explore a vast

and unknown wilderness, in which a multitude of great and interesting objects presented

themselves on every side, while there was no path for him to follow, no rule to direct his

survey, and where the art of observing, and the instruments of observation, must equally be

the work of his own invention. In these circumstances, the selection of the objects to be

studied was the effect of instinct rather than of reason, or of the passions and emo-

tions, more than of the understanding. When things new and unlike those which occur-

red in the course of every day's experience presented themselves, they excited wonder or

surprise, and created an anxiety to discover some principle which might connect them

with the appearances commonly observed. About these last, men felt no desire to be far-

ther informed ; but when the common order of things was violated, and something new or

singular was produced, they began to examine into the fact, and attempted to inquire into

the cause. Nobody sought to know why a stone fell to the ground, why smoke ascended,

or why the stars revolved round the earth. But if a fiery meteor shot across the heavens,

—if the flames of a volcano burst forth,—or if an earthquake shook the foundations of the

DISS. II. part I. D
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world, terror and curiosity were both awakened j and when the former emotion had sub-

sided, the latter was sure to become active. Thus, to trace a resemblance between the

events with which the observer was most familiar, and those to which he was less accustom-

ed, and which had excited his wonder, was the first object of inquiry, and produced the

first advances towards generalization and philosophy.

'

This principle, which it were easy to trace, from tribes the most rude and barbarous, to

nations the most highly refined, was what yielded the first attempts toward classification

and arrangement, and enabled man, out of individuals, subject to perpetual change, tofonn

certain fixed and permanent objects of knowledge,—the species, genera, orders, and classes,

into which he has distributed these individuals. By this effort of mental abstraction, he

has created to himself a new and intellectual world, free from those changes and vicissi-

tudes to which all material things are destined. This, too, is a work not peculiar to the

philosopher, but, in a certain degree, is performed by every man who compares one thing

with another, and who employs the terms of ordinary language.

Another great branch of knowledge is occupied, not about the mere arrangement and

classification of objects, but about events or changes, the laws which those changes observe,

and the causes by which they are produced. In a science, which treated of events and of

change, the nature and properties of motion came of course to be studied, and the ancient

philosophers naturally enough began their inquiries with the definition of motion, or the

determination of that in which it consists. Aristotle's definition is highly characteristical of

the vagueness and» obscurity of his physical speculations. He calls motion " the act of a

being in power, as far as in power,'*—words to which it is impossible that any distinct idea

can ever have been annexed.

The truth is, however, that the best definition of motion can be of very little service in

physics. Epicurus defined it to be the " change of place," which is, no doubt, the sim-

plest and best definition that can be given j but it must, at the same time, be confessed,

that neither he nor the modems who have retained his definition, have derived the least

advantage from it in their subsequent researches. The properties, or, as they are called, the

laws of motion, cannot be derived from mere definition
;
they must be sought for in ex-

La maraviglia

Dell 'ignoranza e la figlia,

E del sapere

La madre^
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perience and observation, and are not to be found without a diligent comparison, and scru-

pulous examination of facts. Of such an examination, neither Aristotle, nor any other of

the ancients, ever conceived the necessity, and hence those laws remained quite unknown

throughout all antiquity.

When the laws of motion were unknown, the other parts of natural philosophy could

make no great advances. Instead of conceiving that there resides in body a natural and

universal tendency to persevere in the same state, whether of rest, or of motion, they believ-

ed that terrestrial bodies tended naturally either to fall to the ground, or to ascend from it,

till they attained their own place ; but that, if they were impelled by an oblique force, then

their motion became unnatural or violent^ and tended continually to decay. With the

heavenly bodies, again, the natural motion was circular and uniform, eternal in its course,

but perpetually varying in its direction. Thus, by the distinction between natural and

violent motion among the bodies of the earth, and the distinction between what we may

call the laws of motion in terrestrial and celestial bodies, the ancients threw into all their

reasonings upon this fundamental subject a confusion and perplexity, from which their

philosophy never was delivered.

There was, however, one part of physical knowledge in which their endeavours were at-

tended with much better success, and in which they made important discoveries. This

was in the branch of Mechanics, which treats of the action of forces in equilibrio, and

producing not motion but rest ;—a subject which may be understood, though the laws of

motion are unknown.

The first writer on this subject is Archimedes. He treated of the lever, and of the Centre

of gravity, and has shown that there will be an equilibrium between two heavy bodies connect-

ed by an inflexible rod or lever, when the point in which the lever is supported is so placed

between the bodies, that their distances from it are inversely as their weights. Great in-

genuity is displayed in this demonstration ; and it is remarkable, that the author borrows

no principle from experiment, but establishes his conclusion entirely by reasoning a priori.

He assumes, indeed, that equal bodies, at the ends of the equal arms of a lever, will bai-

lance one another ; and also, that a cylinder, or parallelopiped of homogeneous matter,

will be balanced about its centre of magnitude. These, however, are not inferences from

experience ; they are, properly speaking, conclusions deduced from the principle of the

siffficient reason.

The same great geometer gave a beginning to the science of Hydrostatics, and discover-

ed the law which determines the loss of weight sustained by a body on being immersed in
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water, or in any other fluid. His demonstration rests on a principle, which he lays down

as a postulatum, that, in water, the parts which are less pressed are always ready to yield

in any direction to those that are more pressed, and from this, by the application of mathe-

matical reasoning, the whole theory of floating bodies is derived. The above is the same

principle on which the modern writers on hydrostatics proceed j they give it not as a pos-

tulatmn, but as constituting the definition of a fluid.

Archimedes, therefore, is the person who first made the application of mathematics to

natural philosophy. No individual, perhaps, ever laid the foundation of more great disco-

veries than that geometer, of whom Wallis has said with so much truth, " Vir stupendaj

sagacitatis, qui prima fundamenta posuit inventionum fere omnium in quibus promovendis

setas nostra gloriatur.**

The mechanical inquiries, begun by the geometer of Syracuse, were extended by Ctesi-

bius and Hero ;
by Anthemius of Tralles ; and, lastly, by Pappus Alexandrinus. Ctesi-

bius and Hero were the first who analyzed mechanical engines, reducing them all to com-

binations of five simple mechanical contrivances, to which they gave the name of Aui/a/^s/?, or

Powers, the same which they retain at the present moment.

Even in mechanics, however, the success of these investigations was limited ; and failed

in those cases where the resolution of forces is necessary, that principle being then entire-

ly unknown. Hence the force necessary to sustain a body on an inclined plane, is incor-

rectly determined by Pappus, and serves to mark a point to which the mechanical theories

of antiquity did not extend.

In another department of physical knowledge, Astronomy, the endeavours of the an-

cients were also accompanied with success. I do not here speak of their astronomical the-

ories, which were, indeed, very defective, but of their discovery of the apparent motions of

the heavenly bodies, from the observations begun by Hipparchus, and continued by Ptole-

my. In this their success was great ; and while the earth was supposed to be at rest, and

while the instruments of observation had but a very limited degree of accuracy, a nearer

approach to the truth was probably not within the power of human ingenuity. Mathema-

tical reasoning was very skilfully applied, and no men whatever, in the same circumstances,

are likely to have performed more than the ancient astronomers. They succeeded, be-

cause they were observers, and examined carefully the motions which they treated of. The

philosophers, again, who studied the motion of terrestrial bodies, either did not observe at

all, or observed so slightly, that they could obtain no accurate knowledge, and in general

they knew just enough of the facts to be misled by them.
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The opposite ways which the ancients thus took to study the Heavens and the Earth,

observing the one, and dreaming, as one may say, over the other, though a striking incon-

sistency, is not difficult to be explained.

No information at all could be obtained in astronomy, without regular and assiduous ob-

servation, and without instruments capable of measuring angles, and of measuring time,

either directly or indirectly. The steadiness and regularity of the celestial motions seem-

ed to invite the most scrupulous attention. On the other hand, as terrestrial objects were

always at hand, and spontaneously falling under men*s view, it seemed unnecessary to take

much trouble to become acquainted with them, and as for applying measures, their irregu-

larity appeared to render every idea of such proceeding nugatory. The Aristotelian phi-

losophy particularly favoured this prejudice, by representing the earth, and all things on

its surface, as full of irregularity and confusion, while the principles of heat and cold, dry-

ness and moisture, were in a state of perpetual warfare. The unfortunate division of mo-

tion into natural and violent, and the distinction, still more unfortunate, between the pro-

perties of motion and of body, in the heavens and on the earth, prevented all intercourse

between the astronomer and the naturalist, and all transference of the maxims of the one to

the speculations of the other.

Though, on account of this inattention to experiment, nothing like the true system of

natural philosophy was known to the ancients, there are, nevertheless, to be found in their

writings many brilliant conceptions, several fortunate conjectures, and gleams of the light

which was afterwards to be so generally diffused.

Anaxagoras and Empedocles, for example, taught that the moon shines by light borrow-

ed from the sun, and were led to that opinion, not only from the phases of the moon, but

from its light being weak, and unaccompanied by heat. That it was a habitable body,

like the earth, appears to be a doctrine as old as Orpheus ; some lines, ascribed to that

poet, representing the moon as an earth, with mountains and cities on its surface.

Democritus supposed the spots on the face of the moon to arise from the inequalities of

the surface, and from the shadows of the more elevated parts projected on the plains. Every

one knows how conformable this is to the discoveries made by the telescope.

Plutarch considers the velocity of the moon's motion as the cause which prevents that

body from falling to the earth, just as the motion of a stone in a sling prevents it from

falling to the ground. The comparison is, in a certain degree, just, and clearly implies

the notion of centrifugal force ; and gravity may also be considered as pointed at for the

cause which gives the moon a tendency to the earth. Here, therefore, a foundation was
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laid for the true philosophy of the celestial motions ; but it was laid without effect. It was

merely the conjecture of an ingenious mind, wandering through the regions of possibility,

guided by no evidence, and having no principle which could give stability to its opinions.

Democritus, and the authors of that physical system which Lucretius has so beautifully il-

lustrated, were still more fortunate in some of their conjectures. They taught that the

Milky Way is the light of a great number of small stars, very close to one another ; a mag-

nificent conception, which the latest improvements of the telescope have fully verified.

Yet, as if to convince us that they derived this knowledge from no pure or certain

source, the same philosophers maintained, that the sun and the moon are bodies no larger

than they appear to us to be.

Very just notions concerning comets were entertained by some of the ancients. The

Chaldeans considered those bodies as belonging to the same order with the planets ; and

this was also the opinion of Anaxagoras, Pythagoras, and Democritus. The remark of Se-

neca on this subject is truly philosophical, and contains a prediction which has been fully

accomplished : " Why do we wonder that comets, which are so rare a spectacle in the

world, observe laws which to us are yet unknown, and that the beginning and end of mo-

tions, so seldom observed, are not yet fully understood ?'*

—

Veniet tempus^ quo ista qiios

nunc latent, in lucem dies eo'trahat, et longioris cevi diligentia : ad inquisitionem tantorum

eetas una non si(fficit. Veniet tempus, quo posteri nostri tarn aperta nos nescisse mireti-

tur.
'

It was, however, often the fate of such truths to give way to error. The comets,

which these ancient philosophers had ranked so justly with the stars, were degraded by

Aristotle into meteors floating in the earth's atmosphere ; and this was the opinion con-

cerning them which ultimately prevailed.

But, notwithstanding the above, and a few other splendid conceptions which shine

through the obscurity of the ancient physics, the system, taken on the whole, was full of

error and inconsistency. Truth and falsehood met almost on terms of equality ; the for-

mer separated from its root, experience, found no preference above the latter ; to the lat-

ter, in fact, it was generally forced to give way, and the dominion of error was finally es-

tablished.

One ought to listen, therefore, with caution to the encomiums sometimes bestowed on

the philosophy of those early ages. If these encomiums respected only the talents, the

' Nat. Quaest. Lib. vii. c. 25.

10
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genius, the taste of the great masters of antiquity, we would subscribe to them without

any apprehension of going beyond the truth. But if they extend to the methods of phi-

losophizing, and the discoveries actually made, we must be excused for entering our dissent,

and exchanging the language of panegyric for that of apology. The infancy of science

could not be the time when its attainments were the highest
; and, before we suffer our-

selves to be guided by the veneration of antiquity, we ought to consider in what real anti-

quity consists. With regard to the progress of knowledge and improvement, " "we are

more ancient than those who went before us.'*' The human race has now more experi-

ence than in the generations that are past, and of course may be expected to have made

higher attainments in science and philosophy. Compared with natural philosophy, as it

now exists, the ancient physics are rude and imperfect. The speculations contained in

them are vague and unsatisfactory, and of little value, but as they elucidate the history of

the errors and illusions to which the human mind is subject. Science was not merely sta-

tionary, but often retrograde ; the earliest opinions were frequently the best j and the rea-

sonings of Democritus and Anaxagoras wer« in many instances more solid than those of

Plato and Aristotle. Extreme credulity disgraced the speculations of men who, however

ingenious, were little acquainted with the laws of nature, and unprovided with the great

criterion by which the evidence oftestimony can alone be examined. Though observations

were sometimes made, experiments were never instituted ; and philosophers, who were

little attentive to the facts which spontaneously offered, did not seek to increase their num-

ber by artificial combinations. Experience, in those ages, was a light which darted a few

tremulous and uncertain rays on some small portions of the field of science, but men had

not acquired the power over that light which now enables them to concentrate its beams,

and to fix them steadily on whatever object they wish to examine. This power is what dis-

tinguishes the modern physics, and is the cause why later philosophers, without being

more ingenious than their predecessors, have been infinitely more successful in the study

of nature.

2. Novum Organum.

The defects which have been ascribed to the ancient physics were not likely to be correct-

ed in the course of the middle ages. It is true, that, during those ages, a science of pure

Bacon.
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experiment had made its appearance in the world, and might have been expected to reme-

dy the greatest of these defects, by turning the attention of philosophers to experience and

observation. This effect, however, was far from being immediately produced ; and none

who professed to be in search of truth ever wandered over the regions of fancy, in paths

more devious and eccentric, than the first experimenters in chemistry. They had become

acquainted with a series of facts so unlike to any thing already known, that the ordinary

principles of belief were shaken or subverted, and the mind laid open to a degree of credu-

lity far beyond any with which the philosophers of antiquity could be reproached. An un-

looked-for extension of human power had taken place j its limits were yet unknown ; and the

boundary between the possible and the impossible was no longer to be distinguished. The

adventurers in an unexplored country, given up to the guidance of imagination, pursued

objects which the kindness, no less than the wisdom of nature, have rendered unattainable

by man ; and in their speculations peopled the air, the earth, and' all the elements, with

spirits .and genii, the invisible agents destined to connect together all the facts which they

knew, and all those which they hoped to discover. Chemistry, in this state, might be said

to have an elective attraction for all that was most absurd and extravagant in the other

parts of knowledge j
alchemy was its immediate offspring, and it allied itself in succession

with the dreams of the Cabbalists, the Rosicrucians, and the Theosophers. Thus a science,

founded in experiment, and destined one day to afford such noble examples of its use, ex-

hibited for several ages little else than a series of illusory pursuits, or visionary speculations,

while now and then a fact was accidentally discovered.

Under the influence of these circumstances arose Paracelsus, Van Helmont, Fludde,

Cardan, and several others, conspicuous no less for the weakness than the force of their

understandings : men who united extreme credulity, the most extravagant pretensions, and

the most excessive vanity, with considerable powers of invention, a complete contempt for

authority, and a desire to consult experience ; but destitute of the judgment, patience, and

comprehensive views, without which the responses of that oracle are never to be understood.

Though they appealed to experience, and disclaimed subjection to the old legislators of

science, they were in too great haste to become legislators themselves, and to deduce an

explanation of the whole phenomena of nature from a few facts, observed without ac-

curacy, arranged without skill, and never compared or confronted with one another. For-

tunately, however, from the turn which their inquiries had taken, the ill done by them has

passed away, and the good has become permanent. The reveries of Paracelsus have disap-

peared, but his application of chemistry to pharmacy has conferred a lasting benefit on the



SECOND DISSERTATION. 35

world. The Archceus of Van Helmont, and the army of spiritual agents with which

the discovery of elastic fluids had filled the imagination of that celebrated empiric, are

laughed at, or forgotten ; but the fluids which he had the sagacity to distinguish", form, at

the present moment, the connecting principles of the new chemistry.

Earlier than any of the authors just named, but in a great measure under the influence

of the same delusions, Roger Bacon appears to have heen more fully aware than any of

them of the use of experiment, and of mathematical reasoning, in physical and mechanical

inquiries. But, in the thirteenth century, an appeal from the authority of the schools,

€ven to nature herself, could not be made with impunity. Bacon, accordingly, incurred

the displeasure both of the University and of the Church, and this forms one of his claims

to the respect of posterity, as it is but fair to consider persecution inflicted by the ignorant

and bigoted as equivalent to praise bestowed by the liberal and enlightened.

Much more recently, Gilbert, in his treatise on the Magnet, had given an example of an

experimental inquiry, carried on with more correctness, and more enlarged views, than had

been done by any of his predecessors. Nevertheless, in the end of the sixteenth century,

it might still be affirmed, that the situation of the great avenue to knowledge was fully

understood by none, and that its existence, to the bulk of philosophers, was utterly

unknown.

It was about this time that Francis Bacon (Lord Verulam) began to turn his powerful

and creative mind to contemplate the state of human knowledge, to mark its imper-

fections, and to plan its improvement. One of the considerations which appears to have

impressed his mind most forcibly, was the vagueness and uncertainty of all the physical

speculations then existing, and the entire want of connection between the sciences and
the arts.

Though these two things are in their nature so closely united, that the same tfuth which
is a principle in science, becomes a rule in art, yet there was at that time hardly any prac-

tical improvement which had arisen from a theoretical discovery. The natural alliance be-

tween the knowledge and the power of man seemed entirely interrupted
j nothing was to

be seen of the mutual support which they ought to afford to one another ; the improvement
of art was left to the slow and precarious operation of chance, and that of science to the
collision of opposite opinions.

" But whence," said Bacon, " can arise such vagueness and sterility in all the physical

systems which have hitherto existed in the world ? It is not certainly from any thing in

nature itself; for the steadiness and regularity of the laws by which it is governed clearly

DISS. II. PART I. . E
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mark them out as objects of certain and precise knowledge. Neither can it arise from any

want of ability in those who have pursued such inquiries, many of whom have been men of

the highest talent and genius of the ages in which they lived ; and it can, therefore, arise

from nothing else but the perverseness and insufficiency of the methods that have been

pursued. Men have sought to make a world from their own conceptions, and to draw

from their own minds all the materials which they employed ; but if, instead of doing so,

thev had consulted experience and observation, they would have had facts, and not opinions,

to reason about, and might have ultimately arrived at the knowledge of the laws which

govern the material world."

*' As things are at present conducted," he adds, " a sudden transition is made fmn

sensible objects and particular facts to general propositions, which are accounted prin-

ciples, and round which, as round so many fixed poles, disputation and argument continu-

ally revolve. From the propositions thus hastily assumed, all things are derived, by a pro-

cess compendious and precipitate, ill suited to discovery, but wonderfully accommodated to

debate. The way that promises success is the reverse of this. It requires that we should

generalize slowly, going from particular things to those that are but one step more general
j

from those to others of still greater extent, and so on to such as are universal. By such

means, we may hope to arrive at principles, not vague and obscure, but luminous and well-

defined, such as nature herself will not refuse to acknowledge."

Before laying down the rules to be observed in this inductive process, Bacon proceeds to

enumerate the causes of error,—the Idols, as he terms them, in his figurative language, or

false divinities to which the mind had so long been accustomed to bow. He considered

this enumeration as the more necessary, that the same idols were likely to return, even after

the reformation of science, and to avail themselves of the real discoveries that might have

been made, for giving a colour to their deceptions.

These idols he divides into four classes, to which he gives names, fantastical, no doubt,

but, at the same time, abundantly significant.

Idola Tribus, Idols of the Tribe,

Specus, of the Den,

I, Fori, of the Forum,

Theatri, of the Theatre.

1. The idols of the tribe, or of the race, are the causes of error founded on human nature

in general, or on principles common to all mankind. " The mind," he observes, " is

not like a plain mirror, which reflects the images of things exactly as they are j it is like

10
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a mirror of an uneven surface, which combines its own figure with the figures of the ob-

jects it represents."
'

Among the idols of this class, we may reckon the propensity which there is in all men

to find in nature a greater degree of order, simplicity, and regularity, than is actually in-

dicated by observation. Thus, as soon as men perceived the orbits of the planets to re-

turn into themselves, they immediately supposed them to be perfect circles, and the mo-

tion in those circles to be uniform ; and to these hypotheses, so rashly and gratuitously

assumed, the astronomers and mathematicians of all antiquity laboured incessantly to recon-

cile their observations.

The propensity which Bacon has here characterized so well, is the same that has been,

since his time, known by the name of the spirit of si/stem. The prediction, that the

sources of error would return, and were likely to infest science in its most flourishing con-

dition, has been fully verified with respect to this illusion, and in the case of sciences

which had no existence at the time when Bacon wrote. When it was ascertained, by ob-

servation, that a considerable part of the earth's surface consists of minerals, disposed in

horizontal strata, it was immediately concluded, that the whole exterior crust of the earth

is composed, or has been composed, of such strata, continued all round without interrup-

tion ; and on this, as on a certain and general fact, entire theories of the earth have been

constructed.

There is no greater enemy which science has to struggle with than this propensity of

the mind ; and it is a struggle from which science is never likely to be entirely relieved ;

because, unfortunately, the illusion is founded on the same principle from which our love

of knowledge takes its rise.

2. The idols of the den are those that spring from the peculiar character of the indi-

vidual. Besides the causes of error which are common to all mankind, each individual,

according to Bacon, has his own dark cavern or den, into which the light is imperfectly

admitted, and in the obscurity of which a tutelary idol lurks, at whose shrine the truth is

often sacrificed.

One great and radical distinction in the capacities of men is derived from this, that

some minds are best adapted to mark the differences, others to catch the resemblances,

of things. Steady and profound understandings are disposed to attend carefully, to pro-

ceed slowly, and to examine the most minute differences ; while those that are sublime

^ Novum Organum, Lib. i. Aph. 41.
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and active are ready to lay hold of the slightest resemblances. Each of these easily runs

into excess ; the one by catching continually at distinctions, the other at affinities.

The studies, also, to which a man is addicted, have a great eiFect in influencing his

opinions. Bacon complains, that the chemists of his time, from a few experiments with

the furnace and the crucible, thought that they were furnished with principles sufficient

to explain the structure of the universe ; and he censures Aristotle for having depraved

his physics so much with his dialectics, as to render the former entirely a science of words

and controversy. In like manner, he blames a philosopher of his own age, Gilbert, who
had studied magnetism to good purpose, for having proceeded to form out of it. a general

system of philosophy. Such things have occurred in every period of science. Thus elec-

tricity has been applied to explain the motion of the heavenly bodies
; and, of late, gaU

vanism and electricity together have been held out as explaining, not only the affinities of

chemistry, but the phenomena of gravitation, and the laws of vegetable and animal life.

It were a good caution for a man who studies nature, to distrust those things with

which he is particularly conversant, and which he is accustomed to cmitemplate with

pleasure.

3. The idols of theforum are those that arise out of the commerce or intercourse of so-

ciety, and especially from language, or the means by which men communicate their

thoughts to one another.

Men believe that their thoughts govern their words ; but it also happens, by a certain

kind of reaction, that their words frequently govern their thoughts. This is the more

pernicious, that words, being generally the work of the multitude, divide things according

to the lines most conspicuous to vulgar apprehensions. Hence, when words are examined,

few instances are found in which, if at all abstract, they convey ideas tolerably precise and

well defined. For such imperfections there seems to be no remedy, but by having recourse

to particular instances, and diligently comparing the meanings of words with the external

archetypes from which they are derived,

4. The idols of the theatre are the last, and are the deceptions which have taken their rise

from the systems or dogmas of the different schools of philosophy. In the opinion of

Bacon, as many of these systems as had been invented, so many representations of ima-

ginary worlds had been brought upon the stage. Hence the name of idola theatric

They do not enter the mind imperceptibly like the other three ; a man must labour to

acquire them, and they are often the result of great learning and study.

" Philosophy," said he, " as hitherto pursued, has taken much from a few things, or a

little from a great many
j and, in both cases, has too narrow a basis to be of much dura^
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tion or utility." The Aristotelian philosophy is of the latter kind ; it has taken its prin-

ciples from common experience, but without due attention to the evidence or the precise

nature of the facts ; the philosopher is left to work out the rest from his own invention.

Of this kind, called by Bacon the sophistical, were almost all the physical systems of an-

tiquity.

When philosophy takes all its principles from a few facts, he calls it empirical,—such as

was that of Gilbert, and of the chemists.

It should be observed, that Bacon does not charge the physics of antiquity with being

absolutely regardless of experiment. No system, indeed, however fantastical, has ever

existed, to which that reproach could be applied in its full extent ; because, without some

regard to fact, no theory can ever become in the least degree plausible. The fault lies

not, therefore, in the absolute rejection of experience, but in the unskilful use of it ; in

taking up principles lightly from an inaccurate and careless observation of many things
;

or, if the observations have been more accurate, from those made on a few facts, unwar-

rantably generalized.

Bacon proceeds to point out the circumstances, in the history of the world, which had

hitherto favoured these perverse modes of philosophizing. He observes, that the periods

during which science had been cultivated were not many, nor of long duration. They

might be reduced to three ; the first with the Greeks ; the second with the Romans

;

and the third with the western nations, after the revival of letters. In none of all these

periodi had much attention been paid to natural philosophy, the great parent of the

sciences.

With the Greeks, the time was very short during which physical science flourished in any^

degree. The seven Sages, with the exception of Thales, applied themselves entirely to

morals and politics ; and in later times, after Socrates had brought down philosophy from

the heavens to the earth, the study of nature was generally abandoned. In the Roman

republic, the knowledge most cultivated, as might be expected among a martial and ambi-

tious people, was such as had a direct reference to war and politics. During the empire^

the introduction and establishment of the Christian religion drew the attention of men to

theological studies, and the important interests which were then at stake left but a small

share of talent and ability to be occupied in inferior pursuits. The corruptions which follow-

ed, and the vast hierarchy which assumed the command both of the sword and the sceptre,

while it occupied and enslaved the minds of men, looked with suspicion on sciences which

could not easily be subjected to its control.

At the time, therefore, when Bacon wrote, it might truly be said, that a small portion.
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even of the learned ages, and of the abilities of learned men, had been dedicated to the
study of Natural Philosophy. This served, in his opinion, to account for the imperfect

state in which he found human knowledge in general ; for he thought it certain, that no
part of knowledge could attain much excellence without having its foundation laid in phy-
sical science.

He goes on to observe, that the end and object of knowledge had been very generally

mistaken
;

that many, instead of seeking through it to improve the condition of human
life, by new inventions and new resources, had aimed only at popular applause, and hadsa-
tisfied themselves with the knowledge of words more than of things : while others, who
were exceptions to this rule, had gone still farther wrong, by directing their pursuits to

objects imaginary and unattainable. The alchemists, for example, alternately the dupes of
their own credulity and of their own imposture, had amazed and tormented the world with
hopes which were never to be realized. Others, if possible more visionary, had promised
to prolong hfe, to extinguish disease and infirmity, and to give man a command over the
world of spirits, by means of mystic incantations. " All this," says he, " is the mere boast-

ing of ignorance
;

for, when the knowledge of nature shall be rightly pursued, it will lead

to discoveries that will as far excel the pretended powers of magic, as the real exploits of
Cffisar and Alexander exceed the fabulous adventures of Arthur of Britain, or Amadis of
Gaul."

'

Again, the reverence for antiquity, and the authority of great names, have contributed

much to retard the progress of science. Indeed, the notion of antiquity which men have
taken up seems to be erroneous and inconsistent. It is the duration of the world, or of
the human race, as reckoned from the extremity that is past, and not from the point of
time which is present, that constitutes the true antiquity to which the advancement of
science may be conceived to bear some proportion ; and just as we expect more wisdom and
experience in an old than in a young man, we may expect more knowledge of nature from
the present than from any of the ages that are past.

" It is not to be esteemed a small matter in this estimate, that, by the voyages and travels

of these later times, so much more of nature has been discovered than was known at any
former period. It would, indeed, be disgraceful to mankind, if, after such tracts of the

material world have been laid open, which were unknown in fonner times,—so many seas

traversed,—so many countries explored,—so many stars discovered,—that philosophy, or
the intelligible world, should be circumscribed by the same boundaries as before."

* Nov. Org, Lib. i. Apli. 87.
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Another cause has greatly obstructed the progress of philosophy, viz. that men inquire

only into the causes of rare, extraordinary, and great phenomena, without troubling them-

selves about the explanation of such as are common, and make a part of the general course

of nature. ' It is, however, certain, that no judgment can be formed concerning the extra-

ordinary and singular phenomena of nature, without comparing them with those that are

ordinary and frequent.

The laws which are every day in action, are those which it is most important for us to

understand ; and this is well illustrated by what has happened in the scientific world since

the time when Bacon wrote. The simple falling of a stone to the ground has been found

to involve principles which are the basis of all we know in mechanical philosophy. With-

out accurate experiments on the descent of bodies at the surface of the earth, the objec-

tions against the earth's motion could not have been answered, the inertia of body would

have remained unknown, and the nature of the force which retains the planets in their

orbits could never have been investigated. Nothing, therefore, can be more out of its

place than the fastidiousness of those philosophers, who suppose things to be unworthy of

study, because, with respect to ordinary life, they are trivial and unimportant. It is an

error of the same sort which leads men to consider experiment, and the actual application

of the hands, as unworthy of them, and unbecoming of the dignity of science. " There

are some,*' says Bacon, who, delighting in mere contemplation, are offended with our

frequent reference to experiments and operations to be performed by the hand, things

which appear to them mean and mechanical ; but these men do in fact oppose the attain-

ment of the object they profess to pursue, since the exercise of contemplation, and the

construction and invention of experiments, are supported on the same principles, and per-

fected by the same means." *

After these preliminary discussions, the great restorer of philosophy proceeds, in the se-

cond book of the Novum Organum, to describe and exemplify the nature of the induction,

which he deems essential to the right interpretation of nature.

The first object must be to prepare a history of the phenomena to be explained, in all

their modifications and varieties. This history is to comprehend not only all such facts as

spontaneously offer themselves, but all the experiments instituted for the sake of discovery,

or for any of the purposes of the useful arts. It ought to be composed with great care ;

the facts accurately related, and distinctly arranged ; their authenticity diligently examin-

^ Ibid. Aph. 119. 2 Impetus Phil. p. 681. Note C.
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ed ; those that rest on douhtful evidence, though not rejected, being noted as uncertain,

with the grounds of the judgment so formed. This last is very necessary ; for facts often

appear incredible, only because we are ill informed, and cease to appear marvellous, when

our knowledge is farther extended.

All such facts, however, as appear contrary to the ordinary course of our experience,

though thus noted down and preserved, must have no weight allowed them in the first steps

of investigation, and are to be used only when the general principle, as it emerges from

the inductive process, serves to increase their probability.

This record of facts is what Bacon calls natural history, and it is material to take notice

of the comprehensive sense in which that term is understood through all his writings.

According to the arrangement of the sciences, which he has explained in his treatise on

the advancement of knowledge, all learning is classed relatively to the three intellectual

faculties of Memory, Reason, and Imagination. Under the first of these divisions is con-

tained all that is merely Narration or History, of whatever kind it may be. Under the

second are contained the different sciences, whether they respect the Intellectual or the

Material world. Under the third are comprehended Poetry and the Fine Arts. It is with

the first of these classes only that we are at present concerned. The two first divisions of

it are Sacred and Civil History, the meaning of which is sufficiently understood. The

third division is Natural History, which comprehends the description of the facts relative

to inanimate matter, and to all animals, except man. Natural history is again subdivided

into three parts : 1. The history of the phenomena of nature, which are uniform ; 2. Of

the facts which are anomalous or extraordinary ; 3. Of the processes in the different arts.

We are not to wonder at finding the processes of the arts thus enrolled among the

materials of natural history. The powers which act in the processes of nature and in

those of art are precisely the same, and are only directed, in the latter case, by the in-

tention of man, toward particular objects. In art, as Bacon elsewhere observes, man

does nothing more than bring things nearer to one another, or carry them farther

off ; the rest is performed by nature, and, on most occasions, by means of which we are

quite ignorant.

Thus, when a man fires a pistol, he does nothing but make a piece of flint approach a

plate of hardened steel, with a certain velocity. It is nature that does the rest ;—^that

makes the small red hot and fluid globules of steel, which the flint had struck off, com-

municate their fire to the gunpowder, and, by a process but little understood, set loose the

elastic fluid contained in it j so that an explosion is produced, and the ball propelled with
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astonisliing velocity. It is obvious that, in this instance, art only gives certain powers of

nature a particular direction.

To the rules which have been given from Bacon, for the composition of natural histor}%

J may be permitted to add this other,—that theoretical language should, as much as pos-

sible, be avoided. Appearances ought to be described in terms which involve no opinion

with respect to their causes. These last are the objects of separate examination, and will

be best understood if the facts are given fairly, without any dependence on what should

yet be considered as unknown. This rule is very essential where the facts are in a certain

degree complicated ; for it is then much easier to describe with a reference to theory than

without it. It is only from a skilful physician that you can expect a description of a dis-

ease which is not full of opinions concerning its cause. A similar observation might be

made with respect to agriculture ; and with respect to no science more than geology.

The natural history of any phenomenon, or class of phenomena, being thus prepared,

the next object is, by a comparison of the different facts, to find out the cause of the pheno-

menon, its form, in the language of Bacon, or its essence. The form of any quality in body

is something convertible with that quality ; that is, where it exists, the quality is present,

and where the quality is present, the form must be so likewise. Thus, if transparency in

bodies be the thing inquired after, the form of it is something that, wherever it is found,

there is transparency ; and, vice versa, wherever there is transparency, that which we have

called the form is likewise present.

1
The form, then, difiers in nothing from the cause

;
only we apply the word cause where

it is event or change that is the effect. When the effect or result is a permanent quality,

we speak of the form or essence.

Two other objects, .Subordinate to forms, but often essential to the knowledge of them,

are also occasionally subjects of investigation. These are the latent process, and the la-

tent schematism ; latens processus, et latens schematismiis. The former is the secret

and invisible progress by which sensible changes are brought about, and seems, in Bacon's

acceptation, to involve the principle, since called the law ofcontinuity, according to which,

no change, however small, can be effected but in time. To know the relation between

the time and the change effected in it, would be to have a perfect knowledge of the latent

process. In the firing of a cannon, for example, the succession of events during the short

interval between the application of the match and the expulsion of the ball, constitutes a

latent process of a very remarkable and complicated nature, which, however, we can now

trace with some degree of accuracy. In mechanical operations, we can often follow this

process still more completely. When motion is communicated from any body to another,

DISS. II. PART I. F
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it is distributed through all the parts of that other, by a law quite beyond the reach of

sense to perceive directly, but yet subject to investigation, and determined by a principle,

which, though late of being discovered, is now generally recognised. The applications

of this mechanical principle are perhaps the instances in which a latent, and, indeed, a

very recondite process, has been most completely analyzed. *

The latent schematism is that invisible structure of bodies, on which so many of their

properties depend. When we inquire into the constitution of crystals, or into the internal

structure of plants, &c. we are examining into the latent schematism. We do the same

when we attempt to explain elasticity, magnetism, gravitation, &c. by any peculiar struc-

ture of bodies, or any arrangement of the particles of matter. *

In order to inquire into theform or cause of any thing by induction, having brought

together the facts, we are to begin with considering what things are thereby excluded

from the number of possible forms. This exclusion is the fii*st part of the process of in-

duction : it confines the field of hypothesis, and brings the true explanation within nar-

rower limits. Thus, if we were inquiring into the quality which is the cause of transpa-

rency in bodies ; from the fact that the diamond is transparent, we immediately exclude

rarity or porosity as well as fluidity from those causes, the diamond being a very solid and

dense body.

Negative instances, or those where the given^m is wanting, are also to be collected.

That glass, when pounded, is not transparent, is a negative fact, and of considerable im-

portance when the form of transparency is inquired into ; also, that collections of vapour,

such as clouds and fogs, have not transparency, are negative facts of the same kind. The

facts thus collected, both affirmative and negative, may, for the sake of reference, be re-

duced into tables.

Bacon exemplifies his method on the subject of Heat ; and, though his collection of

facts be imperfect, his method of treating them is extremely judicious, and the whole dis-

quisition highly interesting. * He here proposes, as an experiment, to try the reflection of

the heat of opaque bodies. ^ He mentions also the vitrum calendare, or thermometer,

which was just then coming into use. His reflections, after finishing his enumeration of

facts, show how sensible he was of the imperfect state of his own knowledge.'*

After a great number of exclusions have left but a few principles, common to every case.

' Nov. Org. Lib. ii. Aph. 5, 6, &c.

Ibid. Aph. 11.

2 Ibid. Aph. 18, 20, &c,

" Ibid. Aph. 14.
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one of these is to be assumed as-the cause ; and, by reasoning from it synthetically, we are

to try if it will account for the phenomena.

So necessary did this exclusive process appear to Bacon, that he says, " It may perhaps

be competent to angels, or superior intelligences, to determine the fonn or essence direct-

ly, by affirmations from the first consideration of the subject. But it is certainly beyond

the power of man, to whom it is only given to proceed at first by negatives, and, in the

last place, to end in an affirmative, after the exclusion of every thing else.*'

'

The method of induction, as laid down here, is to be considered as applicable to all in-

vestigations where experience is the guide, whether in the moral or natural world. " Some

may doubt whether we propose to apply our method of investigation to natural philosophy

only, or to other sciences, such as logic, ethics, politics. We answer, that we mean it to

be so applied. And as the common logic, which proceeds by the syllogism, belongs not

only to natural philosophy, but to all the sciences, so our logic, which proceeds by induc-

tion, embraces every thing."*

Though this process had been pursued by a person of much inferior penetration and

sagacity to Bacon, he could not but have discovered that all facts, even supposing them

truly and accurately recorded, are not of equal value in the discovery of truth. Some

of them show the thing sought for in its highest degree, some in its lowest ; some exhi-

bit it simple and uncombined, in others it appears confused with a variety of circum-

stances. Some facts are easily interpreted, others are very obscure, and are understood

only in consequence of the light thrown on them by the former. This led our author to

consider what he calls Prerogatives Instantiarum, the comparative value of facts as means

of discovery, or as instruments of investigation. He enumerates twenty seven different

species, and enters at some length into the peculiar properties of each. I must content

myself, in this sketch, with describing a few of the most important, subjoining, as illustra-

tions, sometimes the examples which the author himself has given, but more frequently

such as have been furnished by later discoveries in science.

I. The first place in this classification is assigned to what are called instantice soUtarice,

which are either examples of the same quality existing in two bodies, which have nothing

in common but that quality, or of a quality differing in two bodies, which are in all other

respects the same. In the first instance, the bodies differ in all things but one ; in the

second, they agree in all but one. The hypotheses that in either case can be entertained,

' $Tov. Org. Lib. ii. Aph. 15. Ibid. Lib. i. Aph, 127-
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concerning the cause or form of the said quality, are reduced to a small number
; for, in

the first, they can involve none of the things in which the bodies differ
; and, in the se-

cond, none of those in which they agree.

Thus, of the cause or form of colour now inquired into, instant'tte solitaries are found

in crystals, prisms of glass, drops of dew, which occasionally exhibit colour, and yet have

nothing in common with the stones, flowers, and metals, which possess colour peraianently,

except the colour itself. Hence Bacon concludes, that colour is nothing else than a mo-

dification of the rays of light, produced, in the first case, by the different degrees of inci-

dence
J
and, in the second, by the texture or constitution of the surfaces of bodies. He

may be considered as very fortunate in fixing on these examples, for it was by means of

them that Newton afterwards found out the composition of light.

Of the second kind of instantiw solitaria', Bacon mentions the white or coloured veins

which occur in limestone or marble, and yet hardly differ in substance or in structure from

the ground of the stone. He concludes, very justly, from this, that colour has not much

to do with the essential properties of body.

II. The instanticB migrantes exhibit some nature or property of body, passing from one

condition to another, either from less to greater, or from greater to less
;

arriving nearer

perfection in the first case, or verging towards extinction in the second.

Suppose the thing inquired into were the cause of whiteness in bodies ; an instantia mi-

grans is found in glass, which, when entire, is without colour, but, when pulverized, be-

comes white. The same is the case with w^ater unbroken, and water dashed into foam.

In both cases, the separation into particles produces whiteness. So also the communica-

tion of fluidity to metals by the application of heat ; and the destruction of that fluidity

by the abstraction of heat, are examples of both kinds of the instantia migrans. Instan-

ces of this kind are very powerful for reducing the cause inquired after into a narrow

space, and for removing all the accidental circumstances. It is necessary, however, as Ba-

con ' very justly remarks, that we should consider not merely the case when a certain qua-

lity is lost, and another produced, but the gradual changes made in those qualities during

their migration, viz. the increase of the one, and the corresponding diminution of the

other. The quantity which changes proportionally to another, is connected with it either

as cause and effect, or as a collateral effect of the same cause. When, again, we find two

1 Nov. Org. Lib, ii. Aph. 2S.
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qualities which do not increase proportionally, they afford a negative instance, and assure

us that the two are not connected simply as cause and effect.

The mineral kingdom is the great theatre of the instantice migrantes, where the same

nature is seen in all gradations, from the most perfect state, till it become entirely evanes-

cent. Such are the shells which we see so perfect in figure and structure in limestone,

and gradually losing themselves in the finer marbles, till they can no longer be distinguish-

ed. The use, also, of one such fact to explain or interpret another, is nowhere so well

seen as in the history of the mineral kingdom.

III. In the third place are the instanttce ostensivce^ which Bacon also calls elucescentue

and predominantes. They are the facts which show some particular nature in its highest

state of power and energy, when it is either freed from the impediments which usually

counteract it, or is itself of such force as entirely to repress those impediments. For as

every body is susceptible of many different conditions, and has many different forms com-

bined in it, one of them often confines, depresses, and hides another entirely, so that it is

not easily distinguished. There are found, however, some subjects in which the nature

inquired into is completely displayed, either by the absence of impediments, or by the pre-

dominance of its own power.

Bacon instances the thermometer, or vitrum calendare, as exhibiting the expansive

power of heat, in a manner more distinct and measurable than in common cases. To

this example, which is well chosen, the present state of science enables us to add many

others.

If the weight of the air were inquired into, the Torricellian experiment or the baro-

meter affords an ostensvve instance, where the circumstance which conceals the weiirht of

the atmosphere in common cases, namely, the pressure of it in all directions, being entire-

ly removed, that weight produces its full effect, and sustains the whole column of mercury

in the tube. The barometer affords also an example of the instantia migrans, when the

change is not total, but only partial, or progressive. If it be the weight of the air which

supports the mercury in the tube of the barometer, when that weight is diminished, the

mercury ought to stand lower. On going to the top of a mountain, the weight of the in-

cumbent air is diminished, because a shorter column of air is to be sustained ; the mercury

in the barometer ought therefore to sink, and it is found to do so accordingly.

These are instances in which the action of certain principles is rendered visible by the

removal of all the opposing forces. One may be given where it is the distinct and deci-

sive nature of the fact which leads to the result.

Suppose it were inquired, whether the present land had ever been covered by the sea.
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If we look at tlie stratified form of so large a portion of the earth's surface, we cannot

hut conclude it to be very probable that such land was formed at the bottom of the sea»

But the decisive proof is afforded by the shells and corals, or bodies having the perfect

shape of shells and corals, and of other marine exuvias, which are found imbedded in

masses of the most solid rock, and often on the tops of very high mountains. This leaves

no doubt of the formation of the land under the sea, though it does not determine

whether the land, since its formation, has been elevated to its present height, or the sea

depressed to its present level. The decision of that question requires other facts to be

consulted.

IV. The instantia clandestinay which is, as it were, opposed to the preceding, and

shows some power or quality just as it is beginning to exist, and in its weakest state, is of-

ten very useful in the generalization of facts. Bacon also gave to this the fanciful name of

instantia crepusculi.

An example of this may be given from hydrostatics. If the suspension of water in ca-

pillary tubes be inquired into, it becomes very useful to view that effect when it is least, or

when the tube ceases to be capillary, and becomes a vessel of a large diameter. The co-

lumn is then reduced to a slender ring of water which goes all round the vessel, and

this, though now so inconsiderable, has the property of being independent of the size of

the vessel, so as to be in all cases the same when the materials are the same. As there

can be no doubt that this ring proceeds from the attraction of the sides, and of the part

immediately above the water, so there can be no doubt that the capillary suspension, in

part at least, is derived from the same cause. An effect of the opposite kind takes place

when a glass vessel is filled with mercury.

V. Next to these may be placed what are called instantice manipulareSy or collective in-

stances, that is, general facts, or such as comprehend a great number of particular cases.

As human knowledge can but seldom reach tho most general cause orform, such collective

instances are often the utmost extent to which our generalization can be carried. They

have great value on this account, as they likewise have on account of the assistance which

they give to farther generalization.

Of this we have a remarkable instance in one of the most important steps ever taken

in any part of human knowledge. The laws of Kepler are facts of the kind now treated

of, and consist of three general truths, each belonging to the whole planetary system,

and it was by means of them that Newton discovered the principle of gravitation. The

first is, that the planets all move in elliptical orbits, having the sun for their common

focus j the next, that about this focus the radius vector of each planet describes equSl
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areas in equal times. The third and last, that the squares of the periodic times of the

planets are as the cubes of their mean distances from the sun. The knowledge of each

of these was the result of much research, and of the comparison of a vast multitude of

observations, insomuch that it may be doubted if ever three truths in science were dis-

covered at the expence of so much labour and patience, or with the exertion of more

ingenuity and invention in imagining and combining observations. These discoveries

were all made before Bacon wrote, but he is silent concerning them ; for the want of ma-

thematical knowledge concealed from his view some of the most splendid and interesting

parts of science.

Astronomy is full of such collective instances, and affords them, indeed, of the second

and third order, that is to say, two or three times generalized. The astronomer observes

nothing but that a certain luminous disk, or perhaps merely a luminous point, is in a cer-

tain position, in respect of the planes of the meridian and the horizon, at a certain mo-

ment of time. By comparing a number of such observations, he finds that this luminous

point moves in a certain plane, with a certain velocity, and performs a revolution in a cer-

tain time. Thus, the periodic time of a planet is itself a collective fact, or a single fact

expressing the result of many hundred observations. This holds with respect to each

planet, and with respect to each element, as it is called, of the planet's orbit, every one of

which is a general fact, expressing the result of an indefinite number of particulars. This

holds still more remarkably of the inferences which extend to the distances of the planet

from the earth, or from the sun. The laws of Kepler are therefore collective facts of the

second, or even a higher order ; or such as comprehend a great number of general facts,

each of which is itself a general fact, including many particulars. It is mucli to the cre-

dit of astronomy, that, in all this process, no degree of truth or certainty is sacrificed ;

and that the same demonstrative evidence is preserved from the lowest to the highest

point. Nothing but the use of mathematical reasoning could secure this advantage to any

of the sciences.

VI. In the next place may be ranked the instances which Bacon calls analogous, or

parallel These consist of facts, between which an analogy or resemblance is visible in

some particulars, notwithstanding great diversity in all the rest. Such are the telescope

and microscope,, in the works of art, compared with the eye in the works of nature.

This, indeed, is an analogy which goes much beyond the mere exterior ; it extends to

the internal structure, and to the principle of action, which is the same in the eye and

in the telescope,—to the latent schematism^ in the language of Bacon, as far as material

substance is concerned. It was the experiment of the camera obscura which led to the
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discovery of the formation of the images of external objects in the bottom of the eye by

the action of the ciystalline lens, and the other humours of which the eye is formed.

Among the instances of conformity, those are the most useful which enable us to-com-

pare productions of an unknown formation, with similar productions of which the forma-

tion is well understood. Such are basalt, and the other trap rocks, compared with the

lava thrown out from volcanoes. They have a structure so exactly similar, that it is

hardly possible to doubt that their origin is the same, and that they are both produced

by the action of subterraneous fire. There are, however, amid their similarity, some

very remarkable differences^ in the substances which they contain, the trap rocks con-

taining calcareous spar, and the lava never containing any. Qn the supposition that they

are both of igneous origin, is there any circumstance, in the conditions in which heat

may have been applied to them, which can account for this difference ? Sir James Hall,

in a train of most philosophical and happily contrived experiments, has explained the

nature of those conditions, and has shown that the presence of calcareous spar, or the want

of it, may arise from the greater or less compression under which the fusion of the basalt

was performed. This has served to explain a great difficulty in the history of the mineral

kingdom.

Comparative anatomy is full of analogies of this kind, which are most instructive, and

useful guides to discovery. It was by remarking in the blood-vessels a contrivance si-

milar to the valves used in hydraulic engines, for preventing the counter current of a

fluid, that Harvey was led to the discovery of the circulation of the blood. The ana-

logies between natural and artificial productions are always highly deserving of notice.

The facts of this class, however, unless the analogy be very close, are apt to mislead, by

representing accidental regularity as if it were constant. Of this we have an example in

the supposed analogy between the colours in the prismatic spectrum and the divisions of

the monochord. The colours in the prismatic spectrum do not occupy the same propor-

tion of it in all cases : the analogy depends on the particular kind of glass, not on any thing

that is common to all refraction. The tendency of man to find more order in things than

there actually exists, is here to be cautiously watched over.

Vn. Monadic, or singular facts, are the next in order. They comprehend the in-

stances which are particularly distinguished from all those of the genus or species to which

they belong. Such is the sun among the stars, the magnet among stones, mercury among

metals, boiling fountains among springs, the elephant among quadrupeds. So also among

the planets, Saturn is singular from his ring, the new planets are so likewise from theii'

small size, from being extrazodiacal, &c. ,
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Connected witli these are the irregular and deviating instances, in which nature seems

to depart from her ordinary course. Earthquakes, extraordinary tempests, years of great

scarcity, winters of singular severity, &c. are of this number. All such facts ought to be

carefully collected ; and there should be added an account of all monstrous productions,

and of every thing remarkable for its novelty and its rareness. Here, however, the most

severe criticism must be applied
;
every thing connected with superstition is suspicious, as

well as whatever relates to alchemy or magic.

A set of facts, which belongs to this class, consists of the instances in which stones have

so often of late years been observed to fall from the heavens. Those stones are so unlike

other atmospherical productions, and their origin must be so different from that of other

minerals, that it is scarcely possible to imagine any thing more anomalous, and more in-

consistent with the ordinary course of our experience. Yet the existence of this pheno-

menon is so well authenticated by testimony, and by the evidence arising from certain

physical considerations, that no doubt with respect to it can be entertained, and it must

therefore be received, as making a part of the natural history of meteors. But as every

fact, or class of facts, which is perfectly singular, must be incapable of explanation, an I

can only be understood when its resemblance to other things has been discovered, so at

present we are unable to assign the cause of these phenomena, and have no right to offer

any theory of their origin.

VIII. Another class of facts is composed of what Bacon calls instanticB comitatus, or

examples of certain qualities which always accompany one another. Such are flame and

heat,—flame being always accompanied by heat, and the same degree of heat in a given

substance being always accompanied with flame. So also heat and expansion,—an increase

of heat being accompanied with an increase of volume, except in a very few cases, and in

circumstances very particular.

The most perfect instantia comitatus known, as being without any negative, is that of

body and weight. Whatever is impenetrable and inert, is also heavy in a degree propor-

tional to its inertia. To this there is no exception, though we do not perceive the con-

nection as necessary.

Hostile instances, or those of perpetual separation, are the reverse of the former.

Examples of this are found in air, and the other elastic fluids, which cannot have a solid

form induced on them by any known means, when not combined with other substances.

So also in solids, transparency and malleability are never joined, and appear to be incom-

patible, though it is not obvious for what reason.

IX. Passing over several classes which seem of inferior importance* we come to the in-

DTSS. II. PART I. G
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stantta criwis, tlie division of this experimental logic which is most frequently resorted to

in the practice of inductive investigation. When, in such an investigation, the under-

standing is placed in eguilibrio, as it were, between two or more causes, each of which

accounts equally well for the appearances, as far as they are known, nothing remains to be

done but to look out for a fact which can be explained by the one of these causes, and not

by the other ; if such a one can be found, the uncertainty is removed, and the true cause

is determined. Such facts perform the office of a cross, erected at the separation of two

roads, to direct the traveller which he is to take, and, on this account, Bacon gave them

the name of instantice cruets.

Suppose that the subject inquired into were the motion of the planets, and that the phe-

nomena which first present themselves, or the motion of these bodies in longitude, could

be explained equally on the Ptolemaic and the Copernican system, that is, either on the

system which makes the Earth, or that which makes the Sun, the centre of the planetary

motions, a cautious philosopher would hesitate about which of the two he should adopt, and

notwithstanding that one of them was recommended by its superior simplicity, he might

not think himself authorized to give to it a decided preference above the other. If, how-

ever, he consider the motion of these bodies in latitude, that is to say, their digressions

from the plane of the ecliptic, he will find a set of phenomena which cannot be reconciled

with the supposition that the earth is the centre of the planetary motions, but which re-

ceive the most simple and satisfactory explanation from supposing that the sun is at rest,

and is the centre of those motions. The latter phenomena would therefore serve as

instantice c?^ucis, by which the superior credibility of the Copernican system was fully

evinced.

Another example which I shall give of an instantia crucis is taken from chemistry,

and is, indeed, one of the most remarkable experiments which has been made in that

science.

It is a general fact observed in chemistry, that metals are always rendered heavier by

calcination. When a mass of tin or lead, for instance, is calcined in the fire, though every

precaution is taken to prevent any addition from the adhesion of ashes, coals, &c. the ab-

solute weight of the mass is always found to be increased. It was long before the cause

of this phenomenon was understood. There might be some heav}^ substance added, though

what it was could not easily be imagined ; or some substance might have escaped, which

was in its nature light, and possessed a tendency upwards. Other phenomena, into the

nature of which it is at present unnecessary to inquire, induced chemists to suppose, that

in calcination a certain substance actually escapes, being present in the regulus, but not in
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the calx of the metal. This substance, to which they gave the name of phlogiston, was

probably that which, by its escape, rendered the metal heavier, and must, therefore, be

it.self endued with absolute levity.

The instaritia criicis which extricated philosophers from this difficulty, was furnished

by an experiment of the celebrated Lavoisier. That excellent chemist included a quantity

of tin in a glass retort, hermetically sealed, and accurately weighed together with

its contents ; he then applied the necessary heat, and when the calcination of the tin was

finished, he found the weight of the whole precisely the same as before. This proved,

that no substance, which was either light or heavy, in a sensible degree, had made its way

through the glass. The experiment went still farther. When the retort was cooled and

opened, the air rushed in, so that it was evident that a part of the air had disappeared, or

had lost its elasticity. On weighing the whole apparatus, it was now found that its weight

was increased by ten grains ; so that ten grains of air had entered into the retort when it

was opened. The ealx was next taken out, >and weighed separately, and it was found to

have become heavier by ten grains precisely. The ten grains of air then which had disap-

peared, and which had made way for the ten grains that rushed into the retort, had com-

bined with the metal during the process of calcination. The farther prosecution of this

very decisive experiment led to the knowledge of that species of air which combines with

metals when they are calcined. The doctrine of phlogiston was of course exploded, and a

creature of the imagination replaced by a real existence.

The principle which conducts to the contrivance of an ea^perimentim cruets is not diffi-

cult to be understood. Taking either of the hypotheses, its consequences must be attempt-

ed to be traced, supposing a different experiment to be made. This must be done with

respect to the other hypothesis, and a case will probably at last occur, where the two hypo-

theses would give different results. The experiment made in those circumstances will

furnish an instantia crucis.

Thus, if the experiment of calcination be performed in a close vessel, and if phlogiston

be the cause of the increase of weight, it must either escape through the vessel, or it must

remain in the vessel after separation from the calx. If the former be the case, the appa-

ratus will be increased in weight ; if the latter, the phlogiston must make its escape on

opening the vessel. If neither of these be the case, it is plain that the theory of phlogis-

ton is insufficient to explain the facts.

The experimentum crucis is of such weight in matters of induction, that in all those

branches of science where it cannot easily be resorted to (the circumstances of an experi-

ment being out of our power, and incapable of being varied at pleasure), there is often a
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great want of conclusive evidence. This holds of agriculture, medicine, political econo-

my, &c. To make one experiment, similar to another in all respects but one, is what the

ea^perimentiim crucis^ and, in general, the process of induction, principally requires ; but

it is what, in the sciences just named, can seldom be accomplished. Hence the great dif-

ficulty of separating the causes, and allotting to each its due proportion of the effect.

Men deceive themselves in consequence of this continually, and think they are reasoning

from fact and experience, when, in reality, they are only reasoning from a mixture of truth

and falsehood. The only end answered by facts so incorrectly apprehended, is that of

making error more incorrigible.

Of the twenty-seven classes into which ifistantice are arranged by the author of the No-

vum Orgamim^ fifteen immediately address themselves to the Understanding ; five serve

to correct or to inform the Senses ; and seven to direct the hand in raising the super-

structure of Art on the foundation of Science. The examples given above are from the

first of these divisions, and will suffice for a summary. To the five that follow next, the

general name of instantice lampadis is given, from their office of assisting or informing the

senses.

Of these the instanticBjmmce assist the immediate action of the senses, and especially of

sight. The examples quoted by Bacon are the microscope and telescope (which last he

mentions as the invention of Galileo), and he speaks of them with great admiration, but

with some doubt of their reality.

The instantice citantes enable us to perceive things which are in themselves insensible,

or not at all the objects of perception. They cite or place things, as it were, before the

bar of the senses, and from this analogy to judicial proceedings is derived the name of

insta?itice citantes. Such, to employ examples which the progress of science has un-

folded since the time of Bacon, are the air-pump and the barometer for manifesting

the weight and elasticity of air ; the measurement of the velocity of light, by means

of the eclipses of the satellites of Jupiter, and the aberration of the fixed stars ; the ex-

periments in electricity and Galvanism, and in the greater part of pneumatic chemis-

try. In all these instances things are made known which before had entirely escaped

the senses.

The instantice "vice are facts which manifest the continuous progress of nature in her

operations. There is a propensity in men to view nature as it were at intervals, or at the

ends of fixed periods, without regarding her gradual and unceasing action. ' The desire

1 Nov. Org. II. Aph. 41.

n
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of making observation easy is the great source of this propensity. Men wish for knowledge,

but would obtain it at the least expence of time and labour. As there is no time, however,

at which the hand of nature ceases to work, there ought to be none at which observation

ceases to be made.

The instanti(e pe^rsecante or vellicantes, are those which force us to attend to things

which, from their subtlety and minuteness, escape common observation.

Some of Bacon's remarks on this subtlety are such as would do credit to the most advan-

ced state of science, and show how much his mind was fitted for distinguishing and observ-

ing the great and admirable in the works of nature.

The last division contains seven classes, of which I mention only two. The experi-

ments of this division are those most immediately tending to produce the improvement

of art from the extension of science. "Now there are," says Bacon, two ways in which

knowledge, even when sound in itself, may fail of becoming a safe guide to the artist,

and these are either when it is not sufficiently precise, or when it leads to more complicat-

ed means of producing an effect than can be employed in practice. There are there-

fore two kinds of experiments which are of great value in promoting the alliance between

knowledge and power ;—those which tend to give accurate and exact measures of objects,

and those which disencumber the processes deduced from scientific principles of all unne-

cessary operations."

In the instanticB radii we measure objects by lines and angles ; in the instanticv curri-

cull by time or by motion. •

To the former of these classes are to be referred a number of instruments which now

constitute the greater part of the apparatus of natural philosophy. Though Bacon had a

just idea of their utility in general, he was unacquainted with most of them. The most re-

markable at present are those that follow :

1. Astronomical instruments, or, more generally, all instruments for measuring lines and

angles.

2. Instruments for measuring weight or force ; such are the common balance, the

hydrostatic balance, the barometer, the instruments used in England by Cavendish, and

in France by Coulomb, which measure small and almost insensible actions by the force of

torsion.

. Tliese last rather belong to the class of the instanlice luctce, where force is applied as the

measure of force, than to the instantice radii,

S, The thermometer, newly invented in the time of Bacon, and mentioned by him un-
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der the name of Vitrum Calendared an instrument to which we owe nearly all the know-

ledge we have of one of the most powerful agents in nature, viz. Heat.

4. The hygrometer, an instrument for measuring the quantity of humidity contained

in the air ; and in the construction of which, after repeated failures by the most skil-

ful experimenters, the invention of Professor Leslie now promises success. Almost

every one of these instruments, to which several more might be added, has brought

in sight a new countiy, and has enriched science not only with new facts, but with new

principles.

Among the remarks of Bacon on the ejcperimenta radii, some are very remarkable for

the extent of view which they display even in the infancy of physical science. He men-

tions the forces by which bodies act on one another at a distance, and throws out some

hints at the attraction which the heavenly bodies exert on one another.

<* Inquirendum est," says he, *' si sit vis aliqua magnetica quae operetur per consensum

inter globum terrae et ponderosa, aut inter globum lunae et aquas maris, aut inter coelum

stellatum, et planetas per quam avocentur et atollantur ad sua apogaea ; hgec omnia ope-

rantur ad distantias admodum longinquas."
'

Under the head of the instantia curricuU, or the measuring of things by time ; after

remarking that every change and every motion requires time, and illustrating this by a va-

riety of instances, he has the following very curious anticipation of facts, which appeared

then doubtful, but which subsequent discovery has ascertained

:

* " The consideration of those things produced in me a doubt altogether astonishing, viz.

Whether the face of the serene and starry heavens be seen at the instant it really exists, or

not till some time later j and whether there be not, with respect to the heavenly bodies, a

true time and an apparent time, no less than a true place, and an apparent place, as astro-

nomers say, on account of pai'allax. For it seems incredible that the species or rays of the

celestial bodies can pass through the immense interval between them and us in an instant,

or that they do not even require some considerable portion of time." ^

The measurement of the velocity of light, and the wonderful consequences arising from

it, are the best commentaries on this passage, and the highest eulogy on its author.

Such were the speculations of Bacon, and the rules he laid down for the conduct of ex-

perimental inquiries, before any such inquiries had yet been instituted. The power and

compass of a mind which could form such a plan beforehand, and trace not merely the

J Nov. Org. II. Aph. 4S. 2 Ibid. Aph. 4S,
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outline, but many of the most minute ramifications, of sciences which did not yet exist,

must be an object of admiration to all succeeding ages. He is destined, if, indeed, any

thing in the world be so destined, to remain an instantia singuldris among men, and as

he has had no rival in the times which are past, so is he likely to have none in those which

are to come. Before any parallel to him can be found, not only must a man of the same

talents be produced, but he must be placed in the same circumstances ; the memory of his

predecessor must be effaced, and the light of science, after being entirely extinguished,

must be again beginning to revive If a second Bacon is ever to arise, he must be igno-

rant of the first.

Bacon is often compared with two great men who lived nearly about the same time with

himself, and who were both eminent reformers of philosophy, Descartes and Galileo.

Descartes flourished about forty years later than Bacon, but does not seem to have been

acquainted with his writings. Like him, however, he was forcibly struck with the defects

of the ancient philosophy, and the total inaptitude of the methods which it followed, for

all the purposes of physical investigation. Like him, too, he felt himself strongly impelled

to undertake the reformation of this erroneous system ; but the resemblance between

them goes no farther ; for it is impossible that two men could pursue the same end by me-

thods more diametrically opposite.

Descartes never proposed to himself any thing which had the least resemblance to in-

duction. He began with establishing principles, and from the existence of the Deity and

his perfections, he proposed to deduce the explanation of all the phenomena of the world,

by reasoning a priori. Instead of proceeding upward from the effect to the cause, he pro-

ceeded continually downward from the cause to the effect. It was in this manner that he

sought to determine the laws of motion, and of the collision of bodies, in which last all his

conclusions were erroneous. From the same source he deduced the existence of aplenumf

and the continual preservation of the same quantity of motion in th€ universe j a proposition

which, in a certain sense, is true, but in the sense in which he understood it, is altogether

false. Reasonings of the kind which he employed may possibly suit, as Bacon observed,

with intelligences of a higher order than man, but to his case they are quite inapplicable.

Of the fruit of this tree nature has forbidden him to eat, and has ordained, that, with the

sweat of his brow, and the labour of his hands, he should earn his knowledge as well as his

subsistence.

Descartes, however, did not reject experiment altogether, though he assigned it a very

subordinate place in his philosophy. By reasoning down from first principles, he tells us

that he was always able to discover the effects ; but the number of different shapes which
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those effects might assume was so great, that he could not determine, without having re-

course to experiment, which of them nature had preferred to the rest. *' We employ ex-

periment," says he, " not as a reason by which any thing is proved, for we wish to deduce

effects from their causes, and not conversely causes from their effects. We appeal to ex-

perience only, that out of innumerable effects which may be produced from the same cause,

we may direct our attention to one rather than another." It is wonderful, that Descartes

did not see what a severe censure he was here passing on himself ; of how little value the

speculations must be that led to conclusions so vague and indefinite ; and how much more

philosophy is disgraced by affording an explanation of things which are not, than by ?iot af-

fording an explanation of things which ai^e.

As a system of philosophy and philosophic investigation, the method of Descartes can,

thei-efore, stand in no comparison with that of Bacon. Yet his physics contributed to

the advancement of science, but did so, much more by that which they demolished, than

by that which they built up. In some particular branches the French philosopher

far excelled the English. He greatly improved the science of optics, and in the pure

mathematics, as has been already shown, he left behind him many marks of a great and

original genius. He will, therefore, be always numbered among those who have essen-

tially contributed to the advancement of knowledge, though nothing could be more per-

verse than his method of philosophizing, and nothing more likely to impede the progress

of science, had not an impulse been at that time given to the human mind which nothing

could resist.

Galileo, the other rival and contemporary of Bacon, is, in truth, one of those to whom

human knowledge is under the greatest obligations. His discoveries in the theory of

motion, in the laws of the descent of heavy bodies, and in the motion of projectiles, laid

the foundation of all the great improvements which have since been made by the applica-

tion of mathematics to natural philosophy. If to this we add the invention of the tele-

scope, the discoveries made by that instrument, the confirmations of the Copernican sys-

tem which these discoveries afforded, and, lastly, the wit and argument with which he

combated and exposed the prejudice and presumption of the schools, we must admit that

the history of human knowledge contains few greater names than that of Galileo. On

comparing him with Bacon, however, I have no hesitation in saying, that the latter has

given indications of a genius of a still higher order. In this I know that I differ from a

historian, who was himself a philosopher, and whose suffrage, of consequence, is here of

more than ordinary weight.

" The great glory of literature," says Hume, *' in this island, during the reign of
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James, was Lord Bacon. If we consider the variety of talents displayed by tliis man, as a

public speaker, a man of business, a wit, a courtier, a companion, an author, a philosopher,

he is justly entitled to great admiration. If we consider him merely as an author and a

philosopher, the light in which we view him at present, though very estimable, he was

yet inferior to his contemporary Galileo, perhaps even to Kepler. Bacon pointed out,

at a distance, the road to philosophy ; Galileo both pointed it out to others, and made

himself considerable advances in it. The Englishman was ignorant of geometry ; the

Florentine revived that science, excelled in it, and was the first who applied it, together

with experiment, to natural philosophy. The former rejected, with the most positive

disdain, the system of Copernicus ; the latter fortified it with new proofs, derived both

from reason and the senses. Bacon's style is stiff and rigid 5 his wit, though often bril-

liant, is also often unnatural and far-fetched. Galileo is a lively and agreeable, though

somewhat a prolix writer,"

'

Though it cannot be denied that there is considerable truth in these remarks, yet it

seems to me that the comparison is not made with the justness and discrimination which

might have been expected from Hume, who appears studiously to have contrasted what is

most excellent in Galileo, with what is most defective in Bacon. It is true that Galileo

showed the way in the application of mathematics and of geometry to physical investiga-

tion, and that the immediate utility of his performance was greater than that of Bacon's
;

as it impressed more movement on the age in which he lived, example being always so

much more powerful than precept. Bacon, indeed, wrote for an age more enlightened

than his own, and it was long before the full merit of his work was understood. But

though Galileo was a geometer, and Bacon unacquainted with the mathematics,—though

Galileo added new proofs to the system 'Of the earth's motion, which Bacon rejected

altogether,—yet is it certain, I think, that the former has more fellows or equals in the

world of science than the latter, and that his excellence, though so high, is less unrivalled.

The range which Bacon's speculations embraced was altogether immense. He cast a pe-

netrating eye on the whole of science, from its - feeblest and most infantine state, to that

strength and perfection from which it was then so remote, and which it is perhaps destin-

ed to approach to continually, but never to attain. More substitutes might be found for

Galileo than for Bacon. More than one could be mentioned, who, in the place of the

former, would probably have done what he did ; but the history of human knowledge points

out nobody of whom it can be said, that, placed in the situation of Bacon, he would have

DISS. II. PART I.
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done what Bacon did ;—^no man whose prophetic genius would have enabled him to deli-

neate a system of science which had not yet begun to exist !—^who could have derived the

knowledge of wl'.?,t ought to be from what "was not, and who could have become so rich

in wisdom, though he received from his predecessors no inheritance but their errors. I

am inclined, therefore, to agree with D'Alembert, "that when one considers the sound

and enlarged views of this great man, the multitude of the objects to which his mind was

turned, and the boldness of his style, which unites the most sublime images with the most

rigorous precision, one is disposed to regard him as the greatest, the most universal, and

the most eloquent of philosophers.*"

3. Remarks, &c.

It will hardly be doubted by any one who attentively considers the method explained

in the Novum Organuniy which we have now attempted to sketch, that it contains a most

comprehensive and rigorous plan of inductive investigation. A question, however, may

occur, how far has this method been really carried into practice by those who have made

the great discoveries in natural philosophy, and who have raised physical science to its pre-

sent height in the scale of human knowledge ? Is the whole method necessary, or have not

circumstances occurred, which have rendered experimental investigation easier in prac-

tice than it appears to be in theory ? To answer these questions completely, would re-

quire more discussion than is consistent with the limits of this Dissertation j I shall, there-

fore, attempt no more than to point out the principles on which such an answer may be

founded.

In a very extensive department of physical science, it cannot be doubted that investi-

gation has been carried on, not perhaps more easily, but with a less frequent appeal to ex-

perience, than the rules of the Novum Organum would seem to require. In all the phy-

sical inquiries where mathematical reasoning has been employed, after a few principles have

been established by experience, a vast multitude of truths, equally certain with the princi-

ples themselves, have been deduced from them by the mere application of geometry and

algebra.

In mechanics, for example, after the laws of motion were discovered, which was done

by experiment, the rest of the science, to a great extent, was carried on by reasoning from

those laws, in the same manner that the geometer makes his discoveries by reasoning on

' Discours Preliniinaire de I'Encyclopedie.
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the definitions, by help of a few axioms, or self-evident propositions. The only difference

is, that, in the one case, the definitions and axioms are supplied solely from the mind it-

self, while, in the other, all the definitions and axioms, which are not those of pure geome-

try, are furnished by experience.
*

Bacon certainly was not fully aware of the advantages that were thus to accrue to the

physical sciences. He was not ignorant, that the introduction of mathematical reasoning

into those sciences is not only possible, but that, under certain conditions, it may be at-

tended with the greatest advantage. He knew also in what manner this application had

been abused by the Platonists, who had attempted, by means of geometry, to establish

the first principles of physics, or had used them, in aa:iomatis constituendiSj which is ex-

actly the province belonging exclusively to experience. At the same time, he pointed

out, with great precision, the place which the mathematics may legitimately occupy, as

serving to measure and compare the objects of physical inquiiy. He did not, however,

perceive beforehand, nor was it possible that he should, the vast extent to which the ap-

plication of that science was capable of being carried. In the book, De Augmentis, he has

made many excellent remarks on this subject, full of the sagacity which penetrated so far

into futurity, but, nevertheless, could only perceive a small part of the scene which the

genius of Newton was afterwards to unfold.

Hence, the route which leads to many of the richest and most fertile fields of science, is

not precisely that which Bacon pointed out ; it is safer and easier, so that the voyager

finds he can trust to his chart and compass alone, without constantly looking out, or hav-

ing the sounding-line perpetually in his hand.

Another remark I must make on Bacon's method is, that it does not give sufficient im-

portance to the instantice radii, or those which furnish us with accurate measures of phy-

sical quantities. The experiments of this class are introduced as only subservient to prac*

tice
;
they are, however, of infinite value in the theoretical part of induction, or for as-

certaining the causes and essences of the things inquired into. We have an instance of

this in the discovery of that important truth in physical astronomy, that the moon is re-

tained in her orbit by the force of gravity, or the same which, at the earth's surface,

makes a stone fall to the ground. This proposition, however it might have been suspected

to be true, could never have been demonstrated but by such observations and experiments

^ The part of mechanics which involves only statical considerations, or the equilibrium of forces, is capable

of being treated by reasoning a priori entirely, without any appeal to experience. This will appear, when
the subject of Mechanics is more particularly treated of.
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as assigned accurate geometrical measures to the quantities compared. Tlie semidiameter

of the earth ; the velocity of falling bodies at the earth's surface ; the distance of the

moon, and her velocity in her orbit ;—all these four elements must be determined -with

great precision, and afterwards compared together by certain theorems deduced from the

laws of motion, before the relation between the force which retains the moon in her orbit,

and that which draws a stone to the ground, could possibly be discovered. The discovery

also, when made, carried with it the evidence of demonstration, so that here, as in many

other cases, the instantice radii are of the utmost importance in the theoretical part of

physics.

Another thing to be observed is, that, in many cases, the result of a number of parti-

cular facts, or the collective instance arising from them, can only be found out by geome-

try, which, therefore, becomes a necessary instrument in completing the work of induction.

An example, which the science of optics furnishes, will make this clearer than any general

description. When light passes from one transparent medium to another it is refracted,

that is, it ceases to go on in a straight line, and the angle which the incident ray makes

with the superficies which bounds the two media, determines that which the refracted ray

makes with the same superficies. Now, if we would leam any thing about the relation

which these angles bear to one another, we must have recourse to experiment, and all that

experiment can do is, for any particular angle of incidence, to determine the correspond-

ing angle of refraction. This may be done in innumerable cases j but, with respect to

the general rule which, in every possible case, determines the one of those angles from the

other, or expresses the constant and invariable relation which subsists between them,

—

with respect to it, experiment gives no direct information. The methods of geometry

must therefore be called in to our assistance, which, when a constant though unknown re-

lation subsists between two angles, or two variable quantities of any kind, and when an in-

definite number of values of those quantities are given, furnishes infallible means of dis-

covering that unknown relation, either accurately, or at least by approximation. In this

way it has been found, that, when the two media remain the same, the cosines of the

ano-les above mentioned have a constant ratio to one another. Thus it appears, that, after

experiment has done its utmost, geometry must be applied before the business of induction

can be completed. This can only happen when the experiments afford accurate mea-

sures of the quantities concerned, like the instantiw radii, curriculi, &c. and this advantage

of admitting generalization with so much certainty is one of their properties, of which it

does not appear that even Bacon himself was aware.

Again, from the intimate connection which prevails among the principles of science, the
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success of one investigation must often contribute to the success of another, in such a de-

gree as to make it unnecessary to employ the complete apparatus of induction from the

beo>inning. When certain leading principles have been once established, they serve, in

new investigations, to narrow the limits within which the thing sought for is contamed,

and enable the inquirer to arrive more speedily at the truth.

Thus, suppose that, after the nature of the reflection and refraction of light, and par-

ticularly of the colours produced by the latter, had been discovered by experiment, the

cause of the rainbow were to be inquired into. It would, after a little consideration, ap-

pear probable, that the phenomenon to be explained depends on the reflection and refrac-

tion of light by the rain falling from a cloud opposite to the sun. Now, since the nature of

reflection and refraction are supposed known, we have the principles previously ascertained

which are likely to assist in the explanation of the rainbow. We have no occasion, there-

fore, to enter on the inquiry, as if the powers to be investigated were wholly unknown. It

is the combination of them only which is unknown, and our business is to seek so to com-

bine them, that the result may correspond with the appearances. This last is precisely

what Newton accomplished, when, by deducing from the known laws of refraction and re-

flection the breadth of the coloured arch, the diameter of tl^e circle of which it is a part,

and the relation of the latter to the place of the spectator and of the sun, he found all

these to come out from his calculus, just as they are observed in nature. Thus he proved

the truth of his solution by the most clear and irresistible evidence.

The strict method of Bacon is therefore only necessary where the thing to be explained

is new, and where we have no knowledge, or next to none, of the powers employed. This

is but rarely the case, at least in some of the branches of Physics ; and, therefore, it occurs

most commonly in actual investigation, that the inquirer finds himself limited, almost from

the first outset, to two or three hypotheses, all other suppositions involving inconsistencies

which cannot for a moment be admitted. His business, therefore, is to compare the re-

sults of these hypotheses, and to consider what consequences may in any case arise from the

one that would not arise from the other. If any such difference can be found, and if the

matter is a subject of experiment, we have then an imtantia crucis which must decide the

question.

Thus, the instantia cruets comes in i:eal practice to be the experiment most frequently

appealed to, and that from which the most valuable information is derived.

In executing the method here referred to, the application of much reasoning, and fre-

quently of much mathematical reasoning, is necessary, before any appeal to the experiment

can be made, in order to deduce from each of the hypotheses an exact estimate of the con-
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sequences to which it leads. Suppose, for instance, that the law by which the magnetic

virtue decreases in its intensity, as we recede from its poles, were to be inquired into. It

is obvious that the number of hypotheses is here indefinite j and that we have hardly any

choice but to begin with the simplest, or with that which is most analogous to the law

of other forces propagated from a centre. Whatever law we assume, we must enter into a

good deal of geometric reasoning, before a conclusion can be obtained, capable of being

brought to the test of experience. The force itself, like all other forces, is not directly

perceived, and its effects are not the result of its mere intensity, but of that intensity com-

bined with the figure and magnitude of the body on which its acts ; and, therefore, the

calculus must be employed to express the measure of the effect, in terms of the intensity

and the distance only. This being done, the hypothesis which gives results most nearly

corresponding to the facts observed, when the magnet acts on the same body, at different

distances, must be taken as the nearest approximation to the truth. We have here an in-

stance of the use of hypothesis in inductive investigation, and, indeed, of the only legiti-

mate use to which it can ever be applied.

It also appears that Bacon placed the ultimate object of philosophy too high, and too

much out of the reach of man, even when his exertions are most skilfully conducted. He

seems to have thought, that, by giving a proper direction to our researches, and carrying

them on according to the inductive method, we should arrive at the knowledge of the

essences of the powers and qualities residing in bodies ; that we should, for instance, be-

come acquainted with the essence of heat, of cold, of colour, of transparency. The fact, how-

ever, is, that, in as far as science has yet advanced, no one essence has been discovered,

either as to matter in general, or as to any of its more extensive modifications. We
are yet in doubt, whether heat is a peculiar motion of the minute parts of bodies, as Bacon

himself conceived it to be ; or something emitted or radiated from their surfaces ; or

lastly, the vibrations of an elastic medium, by which they are penetrated and suiTOund-

ed. Yet whatever be the form or essence of heat, we have discovered a great number of

its properties and its laws j and have done so, by pursuing with more or less accuracy the

method of induction. We have also this consolation for the imperfection of our theoreti-

cal knowledge, that, in as much as art is concerned, or the possession of power over heat,

we have perliaps all the advantages that could be obtained from a complete knowledge of

its essence.

An equal degree of mystery hangs over the other properties and modifications of body ;

light, electricity, magnetism, elasticity, gravity, are all in the same circumstances ; and the

only advance that philosophy has made toward the discovery of the essences of these qua-
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lities or substances is, by exploding some theories, rather than by establishing any,—so true

is Baccn's maxim, that the first steps in philosophy necessarily consist in negative propo-

sitions. Besides this, in all the above instances the laws of action have been ascertained
;

the phenomena have been reduced to a few general facts, and in some cases, as in that of

gravity, to one only ; and for ought that yet a]3pears, this is the highest point which our

science is destined to reach.

In consequence of supposing a greater perfection in knowledge than is ever likely to be

attained. Bacon appears, in some respects, to have misapprehended the way in which it is

ultimately to become applicable to art. He conceives that, if the form of any quality

were known, we should be able, by inducing that form on any body, to communicate

to it the said quality. It is not probable, however, that this would often lead to a more

easy and simple process than that which art has already invented. In the case of colour,

for example, though ignorant of its form, or of the construction of surface which enables

bodies to reflect only light of a particular species, yet we know how to communicate

that power from one body to another. Nor is it likely, though this structure were known

with ever so great precision, that we should be able to impart it to bodies by any

means so simple and easy, as by the common process of immersing them in a liquid of a

given colour.

In some instances, however, the theories of chemistry have led to improvements of art

very conformable to the anticipations of the Novum Organum. A remarkable instance of

this occurs in the process for bleaching, invented by Berthollet. It had been for some

time known, that the combination of the chemical principle of oxygen with the colouring

matter in bodies, destroyed, or discharged, the colour ; and that, in the common process

of bleaching, it was chiefly by the union of the oxygen of the air with the colouring

matter in the cloth that this effect was produced. The excellent chemist just named con-

ceived, therefore, that if the oxygen could be presented to the cloth in a dense state, and,

at the same time, feebly combined with any other body, it might unite itself to the colour-

ing matter so readily, that the process of bleaching would by that means be greatly acce-

lerated. His skill in chemistry suggested to him a way in which this might easily be

done, by immersing the cloth in a liquid containing much oxygen in a loose state, or one

in which it was slightly combined with other substances, and the efFect followed so exactly,

that he was able to perform in a few hours what required weeks, and even months, accord-

ing to the common process. This improvement, therefore, was a real gift from the sciences

to the arts^ and came nearly, though not altogether, up to the ideas of Bacon. I suspect
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not altogether, because the manner in which oxygen destroys the colour of bodies, or alters

the structure of their surfaces, remains quite unknown.

It was natural, however, that Bacon, who studied these subjects theoretically, and saw

nowhere any practical result in which he could confide, should listen to the inspirations

of his own genius, and ascribe to philosophy a perfection which it may be destined

never to attain. He knew, that from what it had not yet done, he could conclude

nothing against what it might hereafter accomplish. But after his method has been fol-

lowed, as it has now been, with greater or less accuracy, for more than two hundred years,

circumstances are greatly changed ; and the impediments, which, during all that time,

have not yielded in the least to any effort, are perhaps never likely to be removed.

This may, however, be a rash inference ; Bacon, after all, may be in the right ;
and

we may be judging under the influence of the vulgar prejudice, which has convinced

men, in every age, that they had nearly reached the farthest verge of human know-

ledge. This must be left for the decision of posterity ; and we should rejoice to think,

that judgment will hereafter be given against the opinion which at this moment appears

most probable.

Section III.

MECHANICS.

1. Theory of Motion.

Before the end of the sixteenth century, mechanical science had never gone beyond

the problems which treat of the equilibrium of bodies, and had been able to resolve these

accurately, only in the cases which can be easily reduced to the lever. Guido Ubaldi, an

Italian mathematician, was among the first who attempted to go farther than Archimedes

and the ancients had done in such inquiries. In a treatise which bears the date of 1577,

he reduced the pulley to the lever, but with respect to the inclined plane, he continued

in the same error with Pappus Alexandrinus, supposing that a certain force must be ap-

pHed to sustain a body, even on a plane which has no inclination.

Stevinus, an engineer of the Low Countries, is the first who can be said to have passed

beyond the point at which the ancients had stopped, by determining accurately the force-

necessary to sustain a body on a plane inclined at any angle to the horizon. He resolved
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also a great number of other problems connected with the preceding, but, nevertheless,

did not discover the general principle of the composition of forces, though he became ac-

quainted with this particular case, immediately applicable to the inclined plane.

The remark, that a chain laid on an inclined plane, with a part of it hanging over at

top, in a perpendicular line, will be in equilibriOy if the two ends of the chain reach down

exactly to the same level, led him to the conclusion, that a body may be supported on such

n plane by a force which draws in a direction parallel to it, and has to the weight of the

body the same ratio that the height of the plane has to its length.

Though it was probably from experience that Stevimis derived .the knowledge of this

proposition, he attempted to prove the truth of it by reasoning a priori. He supposed the

two extremities of the chain, when disposed as above, to be connected by a part similar to

the rest, which, therefore, must hang down, and form an arch. If in this state, says he,

the chain were to move at all, it would continue to move for ever, because its situation, on
the whole, never changing, if it were determined to move at one instant, it must be so

determined at every other instant. Now, such perpetual motion, he adds, is impossible,

and therefore the chain, as here supposed, with the arch hanging below, does not move.
But the force of the arch below draws down the ends of the chain equally, because the

arch is divided in the middle or lowest point into two parts similar and equal. Take away
these two equal forces, and the remaining^ forces will also be equal, that is, the tendency
of the chain to descend along the inclined plane, and the opposite tendency of the part
hanging perpendicularly down, are equal, or are in equilihrio with one another. Such is the
reasoning of Stevinus, which, whether perfectly satisfactory or not, must be acknowledged
to be extremely ingenious, and highly deserving of attention, as having furnished the first

solution of a problem, by which the progress of mechanical science had been long arrested.

The first appearance of his solution is said to have had the date of 1585 ; but his works,

as we now see them, were collected after his death, by his countryman Albert Girard, and
published at Leyden in 1634., ' Some discoveries of Stevinus in hydrostatics will be
hereafter mentioned.

The person who comes next in the history of mechanics made a great revolution in the
physical sciences. Galileo was born at Pisa in the year 1564. He early applied himself

' The edition of Albert Girard is entitled Oeuvres Mathematiques de Stcvins, in folio. See Livre I.
De la Statique, theorem 11. Stevinus also wrote a treatise on navigation, which was published in Flemish
in 1586, and was afterwards honoured with a translation into Latin, by Grotius. The merit of Stevinus has
been particularly noticed by La Grange. Mecmiique Anali/tique, Tom. I. S0. 1. § 5,

DISS. II. PART I. r
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to the study of mathematics and natural philosophy 5 and it is from the period of his dis-

coveries that we are to date the joint application of experimental and geometrical reason^

ing to explain the phenomena of nature.

As early as 1592 he published a treatise, della Scienza Mechanical in which he has

given the theory, not of the lever only, but of the inclined plane and the screw ; and has

also laid down this general proposition, that mechanical engines make a small force equi-

valent to a great one, by making the former move over a greater space in the same time

than the latter, just in proportion as it is less. No contrivance can make a small weight

put a great one in motion, but such a one as gives to the small weight a velocity which is

as much greater than that of the large weight, as this last weight is greater than the first.

These general propositions, and their influence on the action of machinery, Galileo pro-

ceeded to illustrate with that clearness, simplicity, and extent of view, in which he was

quite unrivalled ; and hence, I think, it is fair to consider him as the first person to

whom the mechanical principle, since denominated that of the virtual velocities, had occur-

red in its full extent. The object of his consideration was the action of machines in motion,

and not merely of machines w equilibrio, or at rest ; and he showed, that, if the effect of a

force be estimated by the weight it can raise to a given height in a given time, this effect

can never be increased by any mechanical contrivance whatsoever.

In the same treatise, he lays it down as a postulate (supposizione'), that the effect of one

heavy body to turn another round a centre of motion, is proportional to the perpendicular

drawn from that centre to the vertical passing through the body, or in general to the di-

rection of the force. This proposition he states without a demonstration, and passes by

means of it to the oblique lever, and thence to the inclined plane. To speak strictly,

however, the demonstrations with respect to both these last are incomplete, the preceding-

proposition being assumed in them without proof. It is probable that he satisfied himself

of the truth of it, on the principle, that the distances of forces from the centre of motion

must always be measured by lines making the same angles with their directions, and that

of such lines the simplest are the perpendiculars. His demonstration is regarded by La

Grange as quite satisfactory.
^

Galileo extended the theory of motion still farther. He had begun, while pursuing

his studies at the university of Pisa, to make experiments on the descent of falling bodies,

and discovered the fact, that heavy and light bodies fall to the ground from the same

' Mecanique Analytique, Tom I. Sect. 1. § 6.
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height m the same time, or in times so nearly the same, that the difFerence can only be

ascribed to the resistance of the air. From observing the vibrations of the lamps in the

cathedral, he also arrived at this very important conclusion in mechanics, that the great

and the small vibrations of the same pendulum are performed in the same time, and that

this time depends only on the length of the pendulum. The date of these observations

goes back as far as the year 1583.

These experiments drew upon him the displeasure of his masters, who considered it as

unbecoming of their pupil to seek for truth in the Book of Nature, rather than in the

writings of Aristotle, when elucidated by their commentaries, and, from that moment be-

gan the persecutions with which the prejudice, the jealousy, and bigotry of his contempo-

raries continued to harass or afflict this great man throughout his whole life.

That the acceleration of falling bodies is uniform, or, that they receive equal increments

of velocity in equal times, he appears first to have assumed as the law which they follow,

merely on account of its simplicity. Having once assumed this principle, he showed, by

mathematical reasoning, that the spaces descended through must be as the squares of the

times, and that the space fallen througlr in one second is just the half of that which the

body would have described in the same time with the velocity last acquired.

The knowledge which he already had of the properties of the inclined plane enabled

him very readily to perceive, that a body descending on such a plane must be uniformly

accelerated, though more slowly than when it falls directly, and is accelerated by its whole

weight. By means of the inclined plane, therefore, he was able to bring the whole theory

of falling bodies to the test of experiment, and to prove the truth of his original assump^

tion, the uniformity of their acceleration.

His next step was to determine the path of a heavy body, when obliquely projected.

He showed this path to be a parabola j and here, for the first time, occurs the use of a

principle which is the same with the composition of motion in its full extent. Galileo,

however, gave no name to this principle ; he did not enunciate it generally, nor did he

give any demonstration of it, though he employed it in his reasonings. The inertia of

body was assumed in the same manner ; it was, indeed, involved in the uniform accelera-

tion of falling bodies, for these bodies did not lose in one minute the motion acquired in

the preceding, but, retaining it, went on continually receiving more.

The theory of the inclined plane had led to the knowledge of this proposition, that, if

a circle be placed vertically, the chords of different arches terminating in the lowest point

of the circle, are all descended through in the same space of time. This seemed to ex-

plain why, in a circle, the great and the small vibrations are of equal duration. Here,
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however, Galileo was under a mistake, as the motions in the */hord and in the arch are

very dissimilar.- The accelerating force in the chord remains the same from the beginning

to the end, but, in the arch, it varies continually, and becomes, at the lowest point, equal

to nothing. The times in the chords, and in the arches, are therefore different, so that

here we have a point marking the greatest distance in this quarter, to which the mechani-

cal discoveries of Galileo extended. The first person who investigated the exact time of

a vibration in an arch of a circle was Huygens, a very profound mathematician.

To this list of mechanical discoveries, already so important and extensive, we must
add, that Galileo was the first who maintained the existence of the law ofcontinuity, and
who made use of it as a principle in his reasonings on the phenomena of motion.

'

The vibrations of the pendulum having suggested to Galileo the means of measuring

time accurately, it appears certain that the idea of applying it to the clock had also occur-

red to him, and of using the chronometer so formed for finding the longitude, by means
of observations made on the eclipses of the satellites of Jupiter. How far he had actually

proceeded in an invention which required great practical knowledge, and which afterwards

did so much credit to Huygens, appears to be uncertain, and not now easy to be ascertain-

ed. But that the project had occurred to him, and that he had taken some steps towards

realizing it, is sufficiently established.

One forms, however, a very imperfect idea of this philosopher, from considering the dis-

coveries and inventions, numerous and splendid as they are, of which he was the undis-

puted author. It is by following his reasonings, and by pursuing the train of his thoughts

in his own elegant, though somewhat diffuse exposition of them, that we become acquaint-

ed with the fertility of his genius, with the sagacity, penetration, and comprehensiveness

of his mind. The service which he rendered to real knowledge, is to be estimated not only

from the truths which he discovered, but from the errors which he detected,—not mere-

ly from the sound principles which he established, but from the pernicious idols which he

overthrew. His acuteness was strongly displayed in the address with which he exposed

the errors of his adversaries, and refuted their opinions, by comparing one part of them
with another, and proving their extreme inconsistency. Of all the writers who have

lived in an age, which was yet only emerging from ignorance and barbarism, Galileo has

most entirely the tone of true philosophy, and is most free from any contamination of the

times in taste, sentiment, and opinion.

» Opere de Galileo, Tom. IV. Dial. 1. p. 32, Florence edition, and in many other part».
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The discoveries of this great man concerning motion drew the attention of philoso-

phers more readily, from the circumstance that the astronomical theories of Copernicus

had directed their attention to the same subject. It had become evident, that the great

point in dispute between his system and the Ptolemaic must be finally decided by an ap-

peal to the nature of motion and its laws. The great argument to which the friends of

the latter system naturally had recourse was the impossibility, as it seemed to them to be,

of the swift motion of the earth being able to exist, without the perception, nay, even

without the destruction, of its inhabitants. It was natural for the followers of Copernicus to

reply, that it was not certain that these two things were incompatible ;
that there were

many cases in which it appeared, that the motion common to a whole system of bodies did

not affect the motion of those bodies relatively to one another ; that the question must be

more deeply inquired into ; and that, without this, the evidence on opposite sides could

not be fairly and accurately compared. Thus it was, at a very fortunate moment,

that Galileo made his discoveries in Mechanics, as they were rendered more interesting

by those which, at that very time, he himself was making in Astronomy. The sys-

tem of Copernicus had, in this manner, an influence on the theory of motion, and,

of course, on all the parts of natural philosophy. The i?iertia of matter, or, the ten-

dency of body, when put in motion, to preserve the quantity and direction of that mo-

tion, after the cause which impressed it has ceased to act, is a principle which might still

have been unknown, if it had not been forced upon us by the discovery of the motion of

the earth.

The first addition which was made to the mechanical discoveries of Galileo was by

Torricelli, in a treatise De Motu Gravium naturaliter descendentium et projectorum. '

To this ingenious man we are indebted for the discovery of a remarkable property of

the centre of gravity, and a general principle with respect to the equilibrium of bodies.

It is this : If there be any number of heavy bodies connected together, and so circum-

stanced, that by their motion their centre of gravity can neither ascend nor descend, these

bodies will remain at rest. This proposition often furnishes the means of resolving very

difficult questions in mechanics.

Descartesj whose name is so great in philosophy and mathematics, has also a place in

the history of mechanical discovery. With regard to the action of machines, he laid

down the same principle which Galileo had established,—that an equal effort is neces-

* Vitae Italorum lUustrium, Vol. I. p. 547-
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sary to give to a weight a certain velocity, as to give to double the weight the half of

that velocity, and so on in proportion, the effect being always measured by the weight mul-

tiplied into the velocity which it receives. He could hardly be ignorant that this propo-

sition had been already stated by Galileo, but he has made no mention of it. He, indeed,

always affected a disrespect for the reasonings and opinions of the Italian philosopher,

which has done him no credit in the eyes of posterity.

The theory of motion, however, has in some points been considerably indebted to Des-

cartes. Though the reasonings of Galileo certainly involve the knowledge of the disposi-

tion which matter has to preserve its condition either of rest or of rectilineal and uniform

motion, the first distinct enunciation of this law is found in the writings of the French

philosopher. It is, however, there represented, not as mere inactivity, or indifference,

but as a real force, which bodies exert in order to preserve their state of rest or of mo-

tion, and this inaccuracy affects some of the reasonings concerning their action on one

another.

Descartes, however, argued very justly, that all motion being naturally rectilineal, when

a body moves in a curve, this must arise from some constraint, or some force urging it

in a direction different from that of the first impulse, and that if this cause were removed

at any time, the motion would become rectilineal, and would be in the direction of a tan-

gent, to the curve at the point where the deflecting force ceased to act.

Lastly, He taught that the quantity of motion in the universe remains always the

same.

The reasoning by which he supported the first and second of these propositions is not

very convincing, and though he might have appealed to experience for the truth of both, it

was not in the spirit of his philosophy to take that method of demonstrating its principles.

His argument was, that motion is a state of body, and that body or matter cannot change

its own state. This was his demonstration of the first proposition, from which the second

followed necessarily.

The evidence produced for the third, or the preservation of the same quantity of

motion in the universe, is founded _on the immutability of the Divine nature, and is an

instance of the intolerable presumption which so often distinguished the reasonings of

this philosopher. Though the immutability of the Divine nature will readily be ad-

mitted, it remains to be shown, that the continuance of the same quantity of motion in

the universe is a consequence of it. This, indeed, cannot be shown, for that quantity,

in the sense in which Descartes understood it, is so far from being preserved uniform,

that it varies continually from one instant to another. It is nevertheless true, that the
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quantity of motion in the universe, when rightly estimated, is invariable, that is, when

reduced to the direction of three axes at right angles to one another, and when oppo-

site motions are supposed to have opposite signs. This is a truth now perfectly under-

stood, and is a corollary to the equality of action and reaction, in consequence of which,

whatever motion is communicated in one direction, is either lost in that direction, or

generated in the opposite. This, however, is quite different from the proposition of

Descartes, and if expressed in his language, would assert, not that the sum, but that the

difference of the opposite motions in the universe remains constantly the same. When

he proceeds, by help of the principle which he had thus mistaken, to determine the laws

of the collision of bodies, his conclusions are almost all false, and have, indeed, such a want

of consistency and analogy with one another, as ought, in the eyes of a mathematician, to

have appeared the most decisive indications of error. How this escaped the penetration of

a man well acquainted with the harmony of geometrical truths, and the gradual transitions

by which they always pass into one another, is not easily explained, and perhaps, of all his

errors, is the least consistent with the powerful and systematic genius which he is so well

known to have possessed.

Thus, the obligation which the theory of motion has to this philosopher, consists in his

having pointed out the nature of centrifugal force, and ascribed that force to the true cause,

the inertia of body, or its tendency to uniform and rectilineal motion.

The laws which actually regulate the collision of bodies remained unknown till some

years later, v^^hen they were recommended by the Royal Society of London to the parti-

cular attention of its members. Three papers soon appeared, in which these laws were all

correctly laid down, though no one of the authors had any knowledge of the conclusions

obtained by the other two. The first of these was read to the Society, in November 1668,

by Dr Wallis of Oxford ; the next by Sir Christopher Wren in the month following, and

the third by Huygens in January I669. The equality of action and reaction, and the

maxim, that the same force communicates to different bodies velocities which are inversely

as their masses, are the principles on which these investigations are founded.

The ingenious and profound mathematician last mentioned is also the first who explain-

ed the true relation between the length of a pendulum, and the time of its least vibrations,

» and gave a rule by which the time of the rectilineal descent, through a line equal in length

to the pendulum, might from thence be deduced. He next applied the pendulum to re-

gulate the motion of a clock, and gave an account of his construction, and the principles of

it, in his Horologium Oscillatoriumy about the year I67O, though the date of the invea-
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tion goes as far back as 1656. ' Lastly, He tauglit how to correct the huperfectioii of a

pendulum, by making it vibrate between cycloidal cheeks, in consequence of which its vi-

brations, whether great or small, became, not approximately, but precisely of equal du-

ration.

Robert Hooke, a very celebrated English mechanician, laid claim to the same applica-

tion of the pendulum to the clock, and the same use of the cycloidal cheeks. There is,

however, no dispute as to the priority of Huygens* claim, the invention of Hooke being as

late as I67O. Of the cycloidal cheeks, he is not likely to have been even the second in-

ventor. Experiment could hardly lead any one to this discovery, and he was not sufficient-

ly skilled in the mathematics to have found it out by mere reasoning. The fact is, that

though very original and inventive, Hooke was jealous and illiberal in the extreme j he ap-

propriated to himself the inventions of all the world, and accused all the world of appro-

priating his.

It has already been observed, that Galileo conceived the application of the pendulum to

the clock earlier, by several years, than either of the periods just referred to. The inven-

tion did great honour to him and to his two rivals ; but that which argues the most pro-

found thinker, and the most skilful mathematician of the three, is the discovery of the re-

lation between the length of the pendulum and the time of its vibration, and this discovery

belongs exclusively to Huygens. The method which he followed in his investigation,

availing himself of the properties of the cycloid, though it be circuitous, is ingenious, and

highly instructive.

An invention, in which Hooke has certainly the priority to any one, is the application of

a spiral spring to regulate the balance of a watch. It is well known of what practical

utility this invention has been found, and how much it has contributed to the solution of

the problem of finding the longitude at sea, to which not only he, but Galileo and Huygens,

appeal' all to have had an eye.

In what respects the theory of motion, Huygens has still another strong claim to our

notice.
' This arises from his solution of the problem of finding the centre of oscillation of

a compound pendulum, or the length of the simple pendulum vibrating in the same time

with it. Without the solution of this problem, the conclusions respecting the pendulum

were inapplicable to the construction of clocks, in which the pendulums used are of neces-

sity compound. The problem was by no means easy, and Huygens was obliged to intro-

i Montucla, Tom. II. p. 418, 2d edit.
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duce a principle which had not before been recognised, that if the compound pendulum,

after descending to its lowest point, was to be separated into particles distinct and uncon-

nected with one another, and each left at liberty to continue its own vibration, the com-

mon centre of gravity of all those detached weights would ascend to the same height to

which it would have ascended had they continued to constitute one body. The above

principle led him to the true solution, and his investigation, though less satisfactory than

those which have been since given, does great credit to his ingenuity. This was the most

difficult mechanical inquiry which preceded the invention of the differential or fluxionary

calculus.

2. Hydrostatics.

While the theory of motioil, as applied to solids, was thus extended, in what related to

fluids, it was making equal progress. The laws which determine the weight of bodies im-

mersed in fluids, and also the position of bodies floating on them, had been discovered by

Archimedes, and were farther illustrated by Galileo. It had also been discovered by Ste-

vinus, that the pressure of fluids is in proportion to their depth, and thus the two leading

principles of hydrostatics were established. Hydraulics, or the motion of fluids, was a

matter of more difficulty, and here the first step is to be ascribed to Torricelli, who, though

younger than Galileo, was for some time his contemporary. He proved that water issues

from a hole in the side or bottom of a vessel, with the velocity which a body would acquire,

by flilling from the level of the surface to the level of the orifice. This proposition, now
so well known as the basis of the whole doctrine of Hydraulics, was first published by

Torricelli at the end of his book, De Motu Gramm et Projectorum ; but it is not the

greatest discovery which science owes to the friend and disciple of Galileo. The latter

had failed in assigning the reason why water cannot be raised in pumps higher than thirty-

three feet, but he had remarked, that if a pump is more than thirty-three feet in length, a

vacuum will be left in it. Torricelli, reflecting on this, conceived, that if a heavier fluid

than water were used, a vacuum might be produced, in a way far shorter, and more com-

pendious. He tried mercury, therefore, and made use of a glass tube about three feet

long, open at one end, and close at the other, where it terminated in a globe. He filled

this tube, shut it with his finger, and inverted it in a basin of mercury. The result is well

known ;—he found that a column of mercury was suspended in the tube, an effect which

he immediately ascribed to the pressure of the atmosphere. So disinterester' was this

philosopher, however, that he is said to have lamented that Galileo, when inquiring into

the cause why water does not ascend in pumps above a certain height, had not discovered

DISS. II. PART I. K



74 SECOND DISSERTATION.

the true cause of the phenomenon. The generosity of Torricelli was perhaps rarer than

his genius ;—there are more who might have discovered the suspension of meixury in

the barometer, than who would have been willing to part with the honour of the discovery

to a master or a friend.

This experiment opened the door to a multitude of new discoveries, and demolished a

formidable idol, the horror of a vacuum, to which so much power had been long attributed,

and before which even Galileo himself had condescended to bow.

The objections which were made to the explanation of the suspension of the mercury

in the tube of the barometer, were overthrown by carrying that instrument to the top of

Puy de Dome, an experiment suggested by Pascal. The descent of the mercury show-

ed, that the pressure which supported it was less there than at the bottom j and it was

afterwards found, that the fall of the mercury corresponded exactly to the diminution of

the length of the pressing column, so that it afforded a measure of that diminution, and,

consequently, of the heights of mountains. The invention of the air-pump by Otto

Guericke, burgomaster of Magdeburg, quickly followed that of the barometer by Torri-

celli, though it does not appear that the invention of the Italian philosopher was known

to the German. In order to obtain a space entirely void of air. Otto Guericke filled

a barrel with water, and having closed it exactly on all sides, began to draw out the wa-

ter by a sucking-pump applied to the lower part of the vessel. He had proceeded but

a very little way, when the air burst into the barrel with a loud noise, and its weight

was proved by the failure of the experiment, as effectually as it could have been by its

success. After some other trials, which also failed, he thought of employing a sphere

of glass, when the experiment succeeded, and a vacuum was obtained. This was about

the year 1654.

The elasticity of the air, as well as its weight, now became known ; its necessity to

combustion, and the absorption of a certain proportion of it, during that process ; its ne-

cessity for conveying sound ;—all these things were clearly demonstrated. The necessity

of air to the respiration of animals required no proof from experiment, but the sudden

extinction of life, by immersion in a vacuum, was a new illustration of the fact.

The first considerable improvements made on the air-pump are due to Mr Boyle.

He substituted to the glass globe of Otto Guericke a receiver of a more commodious

form, and constructed his pump So as to be worked with much more facility. His ex-

periments were farther extended,—they placed the weight and elasticity of the air in a

variety of new lights,—they made known the power of air to dissolve water, &c. Boyle

had great skill in contriving, and great dexterity in performing experiments. He had, in-
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deed, very early applied himself to tlie prosecution of experimental science, and was one

of the members of the small but distinguished body, who, during the civil wars, held pri-

vate meetings for cultivating natural knowledge, ori the plan of Bacon. They met first

in London, as early as 1645, afterwards at Oxford, taking the name of the Philosophic

College. Of them, when Charles the Second ascended the throne, was formed the Royal

Society of London, incorporated by letters patent in 1662. No one was more useful than

Boyle in communicating activity and vigour to the new institution. A real lover of know-

ledge, he was most zealous in the pursuit of it ; and having thoroughly imbibed the spirit

of Bacon, was an avowed enemy to the philosophy of Aristotle.

Section IV.

ASTRONOMY.

1. Ancient Astronomy.

It has already been remarked, that the ancients made more considerable advances in as-

tronomy than in almost any other of the physical sciences. They applied themselves dili-

gently to observe the heavens, and employed mathematical reasoning to connect together

the insulated facts, which are the only objects of direct observation. The astronomer dis-

covers nothing by help of his instruments, but that, at a given instant, a certain luminous

point has a particiilar position in the heavens. The application of mathematics, and par-

ticularly of spherical trigonometry, enables him to trace out the precise tract of this lumi-

nous spot ; to discover the rate of its motion, whether varied or uniform, and thus to re-

solve the first great problem which the science of astronomy involves, viz. to express the

positions of the heavenly bodies, relatively to a given plane in functions of the time. The
problem thus generally enunciated, comprehends all that is usually called by the name of

descriptive or mathematical astronomy.

The explanation of the celestial motions, which naturally occurred to those who began

the study of the heavens, was, that the stars are so many luminous points fixed in the sur-

fece of a sphere, having the earth in its centre, and revolving on an axis passing through

that centre in the space of twenty-four hours. When it was observed that all the stars

did not partake of this diurnal motion in the same degree, but that some were carried

slowly towards the east, and that their paths estimated in that direction, after certain in-
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tervals of time, returned into tliemselves, it was believed that they were fixed in the sur-

faces of spheres, which revolved westward, more slowly than the sphere of the fixed stars.

These spheres must be transparent, or made of some crystalline substance, and hence the

name of the crystalline spheres, by which they were distinguished. This system, though

it grew more complicated in proportion to the number and variety of the phenomena ob-

served, was the system of Aristotle and Eudoxus, and, with a few exceptions, of all the

philosophers of antiquity.

But when the business of observation came to be regularly pursued ; when Timocharis

and Aristillus, and their successors in the Alexandrian school, began to study the pheno-

mena of the heavens, little was said of these orbs ; and astronomers seemed only desirous

of ascertaining the laws or the general facts concerning the planetary motions.

To do this, however, without the introduction of hypothesis, was certainly difficult, and

probably was then impossible. The simplest and most natural hypothesis was, that the

planets moved eastward in circles, and at a uniform rate. But when it was found that,

instead of moving uniformly to the eastward, every one of them was subject to great irre-

gularity, the motion eastward becoming at certain periods slower, and at length vanish-

ing altogether, so that the planet became stationary, and afterwards acquiring a motion

in the contrary direction, proceeded for a time toward the west, it was far from obvious

how all these appearances could be reconciled with the idea of a uniform circular motion.

The solution of this ' difficulty is ascribed to Apollonius Pergaeus, one of the greatest

geometers of antiquity. He conceived that, in the circumference of a circle, having the

earth for its centre, there moved the centre of another circle, in the circumference of which

the planet actually revolved. The first of these circles was called the deferent, and the

second the epicycle, and the motion in the circumference of each was supposed uniform.

Lastly, it was conceived that the motion of the centre of the epicycle in the circumference

of the deferent, and of the planet in that of the epicycle, were in opposite directions, the

first being towards the east, and the second towards the west. In this way, the alterations

from progressive to retrograde, with the intermediate stationary points, were readily ex-

plained, and Apollonius carried his investigation so far as to determine the ratio between

the radius of the deferent, and that of epicycle, from knowing the stations and retrograda-

tions of any particular planet.

An object, which was then considered as of great importance to astronomy, was thus

accomplished, viz. the production of a variable motion, or one which was continually chan-

ging both its rate and its direction from two uniform circular motions, each of which pre-

served always the same quantity and the same direction.
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It was not long before another application was made of the method of epicycles. Hip-

parchus, the greatest astronomer of antiquity, and one of the inventors in science most

justly entitled to admiration, discovered the inequality of the sun's apparent motion round
the earth. To explain or to express this irregularity, the same observer imagined an epi-

cycle of a small radius with its centre moving uniformly in the circumference of a large

circle, of which the earth was the centre, while the sun revolved in the circumference of

the small circle with the same angular velocity as this last, but in a contrary direction.

As other irregularities in the motions of the moon and of the planets were observed,

other epicycles were introduced, and Ptolemy, in his Almagest, enumerated all which then

appeared necessary, and assigned to them such dimensions as enabled them to express the

phenomena with accuracy. It is not to be denied that the system of the heavens became
in this way extremely complicated

; though, when fairly examined, it will appear to be a

work of great ingenuity and research. The ancients, indeed, may be regarded as very for-

tunate in the contrivance of epicycles, because, by means of them, every inequality which
can exist in the angular motion of a planet may be at least nearly represented. This I

call fortunate, because, at the time when ApoUonius introduced the epicycle, he had no
idea of the extent to which his contrivance would go, as he could have none of the con-

elusions which the author of the Mecanique Celeste was to deduce from the principle of

gravitation.

The same contrivance had another great advantage ; it subjected the motions of the sun,

the moon, and the planets, very readily to a geometrical construction, or an arithmetical

calculation, neither of them difficult. By this means the predictions of astronomical phe-

nomena, the calculation of tables, and the comparison of those tables with observation,

became matters of great facility, on which facility, in a great measure, the progress of

the science depended. It was on these circumstances, much more than on the simpli-

city with which it amused or deceived the imagination, that the popularity of this theory

was founded
j
the ascendant which it gained over the minds of astronomers, and the resist-

ance which, in spite of facts and observations, it was so long able to make to the true sys-

tem of the world.

It does not appear that the ancient astronomers ever considered the epicycles and defer-

ents which they employed in their system as having a physical existence, or as serving to ex-

plain the causes of the celestial motions. They seem to have considered them merely as

mathematical diagrams, serving to express or to represent those motions as geometrical ex-

pressions of certain general facts, which readily furnished the rules of astronomical calcu-

lation. 4
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The language in which Ptolemy speaks of the epicycles is not a little curious, and very

conformable to the notion, that he considered them as merely the means of expressing a

general law. After laying down the hypothesis of certain epicycles, and their dimensions,

it is usual with him to add, " these suppositions will save the phenomena." Save is the

literal translation of the Greek word, which is always a part of the verb Xco^ai', or some

of its compounds. Thus, in treating of certain phenomena in the moon's motion, he lays

down two hypotheses, by either of which they may be expressed ; and he concludes, "in

this way the similitude of the ratios, and the proportionality of the times, will be saved

(cT/ao-w^otrTo) on both suppositions." ' It is plain, from these words, that the astronomer

did not here consider himself as describing any thing which actually existed, but as ex-

plaining two artifices, by either of which, certain irregularities in the moon's motion may

be represented, in consistence with the principle of uniform velocity. The hypothesis does

not relate to the explanation, but mei^ly to the expression of the fact ; it is first assumed,

and its merit is then judged of synthetically, by its power to to reconcile, or to re-

present appearances. At a time when the mathematical sciences extended little beyond

the elements, and when problems which could not be resolved by circles and straight lines,

could harldly be resolved at all, such artifices as the preceding were of the greatest value.

They were even more valuable than the truth itself would have been in such circumstan-

ces ; and nothing is more certain than that the real elliptical orbits of the planets, and the

uniform description of areas, would have been very unseasonable discoveries at the period

we are now treating of. The hypotheses of epicycles, and of centres of uniform motion.

1 Mathematica Syntaxis, Lib. IV. p. 223 of the Paris edition. Milton, the extent and accuracy of

whose erudition can never be too much admh-ed, had probably in view this phraseology of Ptolemy, when

he wrote the following lines :

—

—— " He his fabric of the Heavens

Hath left to their disputes, perhaps to move

His laughter at their qnaint opinions wide

Hereafter, when they come to mofiel Heaven

And calculate the stars, how they will wield

The mighty frame, how build, unbuild, contri\e

To save appearances, how gird tlie sphere

With centrick and eccentrick scribbled o'er,

Cycle and epicycle, orb in orb."

The obsolete verb io salve is employed by Bacon, and many other of the old English writers in the same

sense with ^colm in the work of Ptolemy here referred to. " The schoolmen were like the astronomers,

who, to salve phenomena, framed to their conceit eccentricks and epicycles ; so they, to salve the prac-

tice of the church, had devised a great number of strange positions." Bacon.
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were well accommodated to the state of science, and are instances of a false system which

has materially contributed to the establishment of truth.

Copernicus and Tycho.

On the revival of learning in Europe, astronomy was the first of the sciences which

was regenerated. Such, indeed, is the beauty and usefulness of this branch of knowledge,

that, in the thickest darkness of the middle ages, the study of it was never entirely aban-

doned. In those times of ignorance, it also derived additional credit from the assistance

which it seemed to give to an imaginary and illusive science. Astrology, which has exer-

cised so durable and extensive a dominion over the human mind, is coeval with the first

observations of astronomy. In the middle ages, remarkable for the mixture of a few frag-

ments of knowledge and truth in a vast mass of ignorance and error, it was assiduously

cultivated, and, in conjunction with alchemy and magic, shared the favour of the people,

and the patronage of the great. During the thirteenth and fourteenth centuries, it was

taught in the universities of Italy, and professors were appointed, at Padua and Bologna,

to instruct their pupils in the influence of the stars. Everywhere through Europe the

greatest respect was shown for this system of imposture, "and they who saw the deceit most

clearly, could not always avoid the disgrace of being the instruments of it. Astronomy,

however, profited by the illusion, and was protected for the great assistance which it seem-

ed to aflPord to a science more important than itself.

Of those who cultivated astronomy, many were infected by this weakness, though some

were completely superior to it. Alphonso, the King of Castile, was among the latter.

He flourished about the middle of the thirteenth century, and was remarkable for such

freedom of thought, and such boldness of language, as it required his royal dignity to

protect. He applied himself diligently to the study of astronomy ; he perceived the in-

accuracy of Ptolemy's tables, and endeavoured to correct their errors by new tables of

his own. These, in the course of the next age, w^re found to have receded from the

heavens, and it became more and more evident that astronomers had not yet discovered;

the secret of the celestial motions.

Two of the men who, in the fifteenth century, contributed the most to the advance-

ment of astronomical science, Purbach and Regiomontanus, were distinguished also for

their general knowledge of the mathematics. Purbach was fixed at Vienna by the pa-

tronage of the Emperor Frederick the Third, and devoted himself to astronomical obser-

vation. He published anew edition of the Almagest, and, though he neither under--
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stood Greek nor Arabic, his knowledge of tlie subject enabled him to make it much more

perfect than any of the former translations. He is said to have been the first who applied

the plummet to astronomical instruments ; but this must not be understood strictly, for

some of Ptolemy's instruments, the parallactic for instance, were placed perpendicularly

by the plumb-line.

Regiomontanus was the disciple of Purbach, and is still more celebrated than his mas-

ter. He was a man of great learning and genius, most ardent for the advancement

of knowledge, and particularly devoted to astronomy. To him we owe the introduc-

tion of decimal fractions, which completed our arithmetical notation, and formed the se-

cond of the three steps by which, in modern times, the science of numbers has been so

greatly improved.

In the list of distinguished astronomers, the name of Copernicus comes next, and stands

at the head of those men, who, bursting the fetters of prejudice and authority, have esta-

blished truth on the basis of experience and observation. He was born at Thorn in Prus-

sia, in 1473 ; he studied at the university of Cracow, being intended at first for a physician,

though he afterwards entered into the church. A decided taste for astronomy led him

early to the study of the science in which he was destined to make such an entire revolution,

and as soon as he found himself fixed and independent, he became a diligent and careful

observer.

It would be in the highest degree interesting to know by what steps he was led to con-

ceive the bold system which removes the earth from the centre of the world, and as-

cribes to it a twofold motion. It is probable that the complication of so many epicycles

and deferents as were necessary, merely to express the laws of the planetary motions, had

induced him to think of all the possible suppositions which could be employed for the same

purpose, in order to discover which of them was the simplest.

It appears extraordinary, that so natural a thought should have occurred, at so late a

period, for the first, or nearly for the first time. We are assured, by Copernicus

himself, that one of the first considerations which offered itself to his mind, was the

effect produced by the motion of a spectator, in transferring that motion to the objects

observed, but ascribing to it an opposite direction. * From this principle it immediately

followed, that the rotation of the earth on an axis, from west to east, would produce the

apparent motion of the heavens in the direction from east to west.

' Astronomia Instaurata, Lib. I. cap. 5.
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In considering some of tlie objections which might be made to the system of the earth's

motion, Copernicus reasons with great soundness, though he is not aware of the full force

of his own argument. Ptolemy had alleged, that, if the earth were to revolve on its axis,

the violence of the motion would be sufficient to tear it in pieces, and to dissipate the parts.

This argument, it is evident, proceeds on a confused notion of a centrifugal force, the ef-

fect of which the Egyptian astronomer overrated, as much as he undervalued the firmness

and solidity of the earth. Why, says Copernicus, was he not more alarmed for the safety

of the heavens, if the diurnal revolution be ascribed to them, as their motion must be more

rapid, in proportion as their magnitude is greater ? The argument here suggested, now
that we know how to measure centrifugal force, and to compare it with others, carries de-

monstrative evidence with it, because that force, if the diurnal revolution were really per-

formed by the heavens, would be such, as the forces which hold together the frame of the

material world would be wholly unable to resist.

There are, however, in the reasonings of Copernicus, some unsound parts, which show,

that the power of his genius was not able to dispel all the clouds which in that age hung
over the human mind, and that the unfounded distinctions of the Aristotelian physics

sometimes afforded arguments equally fallacious to him and to his adversaries. One of his

most remarkable physical mistakes was his misconception with respect to the parallelism of

the earth's axis
; to account for which, he thought it necessary to assume, in addition to the

earth's rotation on an axis, and revolution round the sun, the existence of a third motion

altogether distinct from either of the others. In this he was mistaken ; the axis naturally

retains its parallelism, and it would require the action of a force to make it do otherwise.

This, as Kepler afterwards remarked, is a consequence of the inertia of matter ; and, for that

reason, he very justly accused Copernicus ofnot being fully acquainted with his own riches.

The first edition of the Astronomia Instaurata, the publication of which was solicited by

Cardinal Schoenberg, and the book itself dedicated to the Pope, appeared in 1543, a few

days before the death of the author. Throughout the whole book, the new doctrine was

advanced with great caution, as if from a presentiment of the opposition and injustice

which it was one day to experience. At first, however, the system attracted little no-

tice, and was rejected by the greater part even of astronomers. It lay fermenting in

secret with other new discoveries for more than fifty years, till, by the exertions of Ga-

lileo, it was kindled into so bright a flame as to consume the philosophy of Aristotle,

to alarm the hierarchy of Rome, and to threaten the existence of every opinion not

founded on experience and observation.

After Copernicus, Tycho Brahe was the most distinguished astronomer of the six»
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teenth century. An eclipse of the sun wliich he witnessed in 1560, when he was yet a

very young man, by the exactness with which it answered to the prediction, impressed

him with the greatest reverence for a science which could see so far and so distinctly into

the future, and from that moment he was seized with the strongest desire of becoming

acquainted with it. Here, indeed, was called into action a propensity nearly allied

both to the strength and the weakness of the mind of this extraordinary man, the samo

that attached him, on one hand, to the calculations of astronomy, and, on the other,

to the predictions of judicial astrology.

In yielding himself up, however, to his love of astronomy, he found that he had several

difficulties to overcome. He belonged to a class in society elevated, in the opinion of

that age, above the pursuit of knowledge, and jealous of the privilege of remaining igno-

rant with impunity. Tycho was of a noble family in Denmark, so that it required all the

enthusiasm and firmness inspired by the love of knowledge, to set him above the prejudices

of hereditary rank, and the opposition of his relations. He succeeded, however, in these

objects, and also in obtaining the patronage of the King of Denmark, by which he was

enabled to erect an observatory, and form an establishment in the island of Huena, such

as had never yet been dedicated to astronomy. The instruments were of far greater size,

more skilfully contrived, and more nicely divided, than any that had yet been directed to

the heavens. By means of them, Tycho could measure angles to ten seconds, which may

be accounted sixty times the accuracy of the instruments of Ptolemy, or of any that had

belonged to the school of Alexandria.

Among the improvements which he made in the art of astronomical observation, was

that of verifying the instruments, or determining their errors by actual observation, instead

of trusting, as had been hitherto done, to the supposed infallibility of the original con-

struction.

One of the first objects to which the Danish astronomer applied himself was the forma-

tion of a new catalogue of the fixed stars. That which was begun by Hipparchus, and

continued by Ptolemy, did not give the places of the stars with an accuracy nearly equal

to that which the new instruments were capable of reaching ; and it was besides desirable

to know whether the lapse of twelve centuries had produced any unforeseen changes in the

heavens.

The great difficulty in the execution of this work arose from the want of a direct and

easy method of ascertaining the distance of one heavenly body due east or west of an-

other. The distance north or south, either from one another or from a fixed plane, that

of the equator, was easily determined by the common method of meridian altitudes, the
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equator being a plane which, for any given place on the earth's surface, retains always the

same position. But no plane extending from north to south, or passing through the

poles, retains a fixed position with respect to an observer, and, therefore, the same way

of measuring distances from such a plane cannot be applied. The natural substitute is

the measure of time j the interval between the passage of two stars over the meridian,

bearing the same proportion to twenty-four hours, that the arch which measures their

distance perpendicular to the meridian, or their difference of right ascension, does to four

right angles.

An accurate measure of time, therefore, would answer the purpose, but such a measure

no more existed in the age of Tycho, than it had done in the days of Hipparchus or

Ptolemy. These ancient astronomers determined the longitude of the fixed stars by re-

ferring their places to those of the moon, the longitude of which, for a given time, was

known from the theory of her motions. Thus they were forced to depend on the most

irregular of all the bodies in the heavens, for ascertaining the positions of the most fixed,

those which ought to have been the basis of the former, and of so many other determina-

tions. Tycho made use of the planet Venus instead of the moon, and his method, though

more tedious, was more accurate than that of the Greek astronomers. His catalogue con-

tained the places of 777 fixed stars.

The irregularities of the moon's motions were his next subjects of inquiry. The an-

cients had discovered the inequality of that planet depending on the eccentricity of the

orbit, the same which is now called the equation of the centre. " Ptolemy had added the

knowledge of another inequality in the moon's motion, to which the name of the evection

has been given, amounting to an increase of the former equation at the quarters, and a

diminution of it at the times of new and full moon. Tycho discovered another inequality,

which is greatest at the octants, and depends on the difference between the longitude

of the moon and that of the sun. A fourth irregularity to which the moon's motion is

subject, depending wholly on the sun's place, was known to Tycho, but included among

the sun's equations. Besides, these observations made him acquainted with the changes

in the inclination of the plane of the moon's orbit ; and, lastly, with the irregular mo-

tion of the nodes, which, instead of being always retrograde at the same rate, are sub-

ject to change that rate, and even to become progressive according to their situation in

^ The allowance made for any such equality, when the place of a planet is to be computed for a given

tirae, is called an equation in the language of astronomy.

\
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respect of the sun. These are the only inequalities of the moon*s motion known be-

fore the theory of Gravitation, and, except the two first, are all the discoveries of

Tycho.

The atmospherical refraction, by which the heavenly bodies are made to appear more

elevated above the horizon than they really are, was suspected before the time of this

astronomer, but not known with certainty to exist. He first became acquainted with it

by finding that the latitude of his observatory, as determined from observations at the

solstices, and from observations of the greatest and least altitudes of the circumpolar

stars, always differed about four minutes. The effect of refraction he supposed to be

34/ at the horizon, and to diminish from thence upward, till at 45° it ceased altoge-

ther. This last supposition is erroneous, but at 45° the refraction is less than. 1', and

probably was not sensible in the altitudes measured with his instruments, or not dis-

tinguishable from the errors of observation. An instrument which he contrived on pur-

pose to make the refraction distinctly visible, shows the scale on which his observatory

was furnished. It was an equatorial circle of ten feet diameter, turning on an axis pa-

rallel to that of the earth. With the sights of this equatorial he followed the sun on the

day of the summer solstice, and found, that, as it descended towards the horizon, it rose

above the plane of the instrument. At its setting, the sun was raised above the horizon

by more than its own diameter.

The comet of 1570 was carefully observed by Tycho, and gave rise to a new theory of

those bodies. He found the horizontal parallax to be 20', so that the comet was nearly

three times as far off as the moon. He considered comets, therefore, as bodies placed far

beyond the reach of our atmosphere, and moving round the sun. This was a severe blow

to the physics of Aristotle, which regarded comets as meteors generated in the atmosphere.

His observation of the new star in 1572, was no less hostile to the argument of the same

philosopher, which maintained, that the heavens are a region in which there is neither ge-

neration nor corruption, and in which existence has neither a beginning nor an end.

Yet Tycho, with this knowledge of astronomy, and after having made observations

more numerous and accurate than all the astronomers who went before him, continued to

reject the system of Copernicus, and to deny the motion of the earth. He was, however,

convinced that the earth is not the centre about which the planets revolve, for he had him-

self observed Mars, when in opposition, to be nearer to the earth than the earth was to

the sun, so that, if the planets were ranged as in the Ptolemaic system, the orbit of Mars

must have been within the orbit of the sun. He therefore imagined the system still known

by his name, according to which the sun moves round the earth, and is at the same time
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the centre of the planetary motions. It cannot be denied, that the phenomena purely

astronomical may be accounted for on this hypothesis, and that the objections to it are ra-

ther derived from physical and mechanical considerations than from the appearances them-

selves. It is simpler than the Ptolemaic system, and free from its inconsistencies ; but it

is more complex than the Copernican, and, in no respect, affords a better explanation of

the phenomena. The true place of the Tychonic system is between the two former ; an

advance beyond the one, and a step short of the other ; and such, if the progress of

discovery were always perfectly regular, is the place which it would have occupied in the

history of the science. If Tycho had lived before Copernicus, his system would have

been a step in the advancement of knowledge
; coming after him, it was a step

backward.

It is not to his credit as a philosopher to have made this retrograde movement, yet he is

not altogether without apology. The physical arguments in favour of the Copernican sys-

tem, founded on the incongruity of supposing the greater body to move round the smaller,

might not be supposed to have much weight, in an age when the equality of action and

reaction was unknown, and when it was not clearly understood that the sun and the

planets act at all on one another. The arguments, which seem, in thejudgment of Tycho,

to have balanced the simplicity of the Copernican system, were founded on certain texts of

Scripture, and on the difficulty of reconciling the motion of the earth with the sensations

which we experience at its surface, or the phenomena which we observe, the same, in all

respects, as if the earth were at rest. The experiments and reasonings of Galileo had not

yet instructed men in the inertia of matter, or in the composition of motion ; and the follow-

ers of Copernicus reasoned on principles which they held in common with their adversa-

ries. A ball, it was said by the latter, dropt from the mast-head of a ship under sail, does

not fall at the foot of the mast, but somewhat behind it ; and, in the same manner, a stone

dropt from a high tower would not fall, on the supposition of the earth's motion, at the

bottom of the tower, but to the west of it, the earth, during its fall, having gone eastward

from under it. The followers of Copernicus were not yet provided with the true answer

to this objection, viz. that the ball does actually fall at the bottom of the mast. It was

admitted that it must fall behind it, because the ball was no part of the ship, and that the

motion forward was not natural, either to the ship or to the ball. The stone, on the other

hand, let fall from the top of the tower, was a part of the earth ; and, therefore, the diur-

nal and annual revolutions which were natural to the earth, were also natural to the stone
;

the stone would, therefore, retain the same motion with the tower, and strike the ground

precisely at the bottom of it.
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It must be confessed, that neither of these logicians had yet thoroughly awakened from

the dreams of the Aristotelian metaphysics, but men were now in possession of the truth,

which was finally to break the spell, and set the mind free from the fetters of prejudice

and authority. Another charge, against which it is more difficult to defend Tycho, is his

belief in the predictions of astrology. He even wrote a treatise in defence of this imagi-

nary art, and regulated his conduct continually by its precepts. Credulity, so unworthy of

a man deeply versed in real science, is certainly to be set down less to his own account

than to that of the age in which he lived.

3. Kepler and Galileo.

Kepler followed Tycho, and in his hands astronomy underwent a change only second to

that which it had undergone in the hands of Copernicus. He was born in 1571. He

early applied himself to study and observe the heavens, and was soon distinguished as an

inventor. He began with taking a more accurate view of astronomical refraction than

had yet been done, and he appears to have been the first who conceived that there must

be a certain fixed law which determined the quantity of it, corresponding to every alti-

tude, from the horizon to the zenith. The application of the principles of optics to as-

tronomy, and the accurate distinction between the optical and real inequalities of the

planets, are the work of the same astronomer. It was by the views thus presented that

he was led to the method of constructing and calculating eclipses, by means of projec*

tions, without taking into consideration the diurnal parallax. These are valuable im-

provements, but they were, however, obscured by the greatness of his future discove-

ries.

The planes of the orbits of the planets were naturally, in the Ptolemaic system, sup-

posed to pass through the earth, and the reformation of Copernicus did not go so far as

to change the notions on that subject which had generally been adopted. Kepler ob-

served that the orbits of the planets are in planes passing through the sun, and that, of

consequence, the lines of their nodes all intersect in the centre of that luminary. This

discovery contributed essentially to those which followed.

The oppositions of the planets, or their places when they pass the meridian at mid-

night, offer the most favourable opportunities for observing them, both because they

are at that time nearest to the earth, and because their places seen from thence is the

same as if they were seen from the sun. The true time of the opposition had, however,

been till now mistaken by astronomers, who held it to be at the moment when the appa-

rent place of the planet was opposite to the mean place of the sun. It ought, however,

10
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to have been, when the apparent places of both were opposed to one another. This re-

formation was proposed by Kepler, and, though strenuously resisted by Tycho, was finally

received.

Having undertaken to examine the orbit of Mars, in which the irregularities are most

considerable, Kepler discovered, by comparing together seven oppositions of that planet,

that its orbit is elliptical ; that the sun is placed in one of the foci ; and that there is no

point round which the angular motion is uniform. In the pursuit of this inquiry he found

that the same thing is true of the earth's orbit round the sun 5 hence by analogy it was

reasonable to think, that all the planetary orbits are elliptical, having the sun in their

common focus.

The industry and patience of Kepler, in this investigation, were not less remarkable

than his ingenuity and invention. Logarithms were not yet known, so that arithmeti-

cal computation, when pushed to great accuracy, was carried on at a vast expence of time

and labour. In the calculation of every opposition of Mars, the work filled ten folio

pages, and Kepler repeated each calculation ten times, so that the whole work for each

opposition extended to one hundred such pages j seven oppositions thus calculated pro-

duced a large folio volume.

In these calculations the introduction of hypotheses was unavoidable, and Kepler's can-

dour in rejecting them, whenever they appeared erroneous, without any other regret than

for the time which they had cost him, cannot be sufficiently admired. He began with

hjrpothesis, and ended with rejecting every thing hypothetical. In this great astronomer

we find genius, industry, and candour, all uniting together as instruments of investigation.

Though the angular motion of the planet was not found to be uniform, it was discover-

ed that a very simple law connected that motion with the rectilineal distance from the sun,

the former being every where inversely as the square of the latter ; and hence it was easy

to prove, that the area described by the line drawn from the planet to the sun increased

at a uniform rate, and, therefore, that any two such areas were proportional to the times

in which they were described. The picture presented of the heavens was thus, for the

first time, cleared of every thing hypothetical.

The same astronomer was perhaps the first person who conceived that there must be al-

ways a law capable of being expressed by arithmetic or geometry, which connects such

phenomena as have a physical dependence on one another. His conviction of this truth,

and the delight which he appears to have experienced in the contemplation of such laws,

led him to seek, with great eagerness, for the relation between the periodical times of the

planets, and their distances from the sun. He seems, indeed, to have looked towards this
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object with such earnestness, that, while it was not attained, he regarded all his other dis-

coveries as incomplete. He at last found, infinitely to his satisfaction, that in any two

planets, the squares of the times of the revolution are as the cubes of their mean distances

from the sun. This beautiful and simple law had a value beyond what Kepler could pos-

sibly conceive
;
yet a sort of scientific instinct instructed him in its great importance.

He has marked the year and the day when it became known to him ; it was on the 8th

of May 1618 ; and perhaps philosophers will agree that there are few days in the scienti-

fic history of the world which deserve so well to be remembered.

These great discoveries, however, were not much attended to by the astronomers of that

period, or by those who immediately followed. They were but little considered by Gassendi,

—they were undervalued by Riccioli,—and were never mentioned by Descartes. It was an

honour reserved for Newton to estimate them at their true value.

Indeed, the discoveries of Kepler were at first so far from being duly appreciated, that

they were objected to, not for being false, but for offering to astronomers, in the calcula-

tion of the place of a planet in its orbit, a problem too difficult to be resolved by elementary

geometry. To cut the area of a semi-ellipsis in a given ratio by a line drawn through the

focus, is the geometrical problem into which he showed that the above inquiry ultimately

resolved. As if he had been answerable for the proceedings of nature, the difficulty of

this question was considered as an argument against his theory, and he himself seems some-

what to have felt it as an objection, especially when he found that the best solution he could

obtain was no more than an approximation. With all his power of invention, Kepler was

a mathematician inferior to many of that period ; and though he displayed great ability in

the management of this difficult investigation, his solution fell very far short of the simpli-

city which it was afterwards found capable of attaining.

In addition to all this, he rendered another very important service to the science of

astronomy and to the system of Copernicus. Copernicus, it has been already men-

tioned, had supposed that a force was necessary to enable the earth to preserve the •

parallelism of its axis during its revolution round the sun. He imagined, therefore,

that a third motion belonged to the earth, and that, besides turning on its axis and

revolving round the sun, it had another movement by which its axis was preserved

always equally inclined to the ecliptic. Kepler was the first to observe that this third

motion was quite superfluous, and that the parallelism of the earth's axis, in order to be

preserved, required nothing but the absence of all force, as it necessarily proceeded from

the inertia of matter, and its tendency to persevere in a state of uniform motion. Kepler

had a clear idea of the inertia of body j he was the first who employed the term j and,.
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considering all motion as naturally rectilineal, he concluded that when a body moves in a

curve, it is drawn or forced out of the straight line by the action of some cause, not resid-

ing in itself. Thus he prepared the way for physical astronomy, and in these ideas he

was earlier than Descartes.

The discoveries of Kepler were secrets extorted from nature by the most profound and

laborious research. The astronomical discoveries of Galileo, more brilliant and imposing,

were made at a far less expence of intellectual labour. By this it is not meant to say that

Galileo did not possess, and did not exert intellectual powers of the veiy highest order,

but it was less in his astronomical discoveries that he had occasion to exert them, than in

those which concerned the theory of motion. The telescope turned to the heavens for

the first time, in the hands of a man far inferior to the Italian philosopher, must have un-

folded a series of wonders to astonish and delight the world.

It was in the year 1609 that the news of a discovery, made in Holland, reached Galileo,

viz. that two glasses had been so combined, as greatly to magnify the objects seen through

them. More was not told, and more was not necessary to awaken a mind abundantly

alive to all that interested the progress either of science or of art. Galileo applied himself

to try various combinations of lenses, and he quickly fell on one which made objects ap-

pear greater than when seen by the naked eye, in the proportion of three to one. He
soon improved on this construction, and found one which magnified thirty-two times,

nearly as much as the kind of telescope he used is capable of. That telescope was formed

of two lenses ; the lense next the object convex, the other concave ; the objects were

presented upright, and magnified in their lineal dimensions in the proportion just as-

signed.

Having tried the effect of this combination on terrestrial objects, he next directed it to

the moon. What the telescope discovers on the ever-varying face of that luminary, is now

well known, and needs not to be described ; but the sensations which the view must have

communicated to the philosopher who first beheld it, may be conceived more easily than

expressed. To the immediate impression which they made upon the sense, to the wonder

they excited in all who saw them, was added the proof, which, on reflection, they afforded,

of the close resemblance between the earth and the celestial bodies, whose divine nature

had been so long and so erroneously contrasted with the ponderous and opaque substance

of our globe. The earth and the planets were now proved to be bodies of the same kind,

and views were entertained of the universe, more suitable to the simplicity and the magni-

ficence of nature.

When the same philosopher directed his telescope to the fixed stars, if he was disap-

DISS. II. PART I. M
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pointed at finding their magnitudes not increased, he was astonished and delighted to

find them multiplied in so great a degree, and such numbers brought into view, which

were invisible to the naked eye. In Jupiter he perceived a large disk, approaching in

size to the moon. Near it, as he saw it for the first time, were three luminous points

rano-ed in a straight line, two of them on one side of the planet, and one on the other.

This occasioned no sui-prise, for they might be small stars not visible to the naked

eve, such as he had already discovered in great numbers. By observing them, however,

night after night, he found these small stars to be four in number, and to be moons or

satellites, accompanying Jupiter, and revolving round him, as the moon revolves round

the earth.

The eclipses of these satellites, their conjunctions with the planet, their disappearance

behind his disk, their periodical revolutions, and the very problem of distinguishing them

from one another, offered, to an astronomer, a series of new and interesting observations.

In Saturn he saw one large disk, with two smaller ones very near it, and diametrically

opposite, and always seen in the same places j but more powerful telescopes were required

before these appearances could be interpreted.

The horned figure of Venus, and the gibbosity of Mars, added to the evidence of the

Copernican system, and verified the conjectures of its author, who had ventured to say,

that, if the sense of sight were sufficiently powerful, we should see Mercury and Venus

exhibiting phases similar to those of the moon.

The spots of the sun derived an interest from their contrast with the luminous disk

over which they seemed to pass. They were found to have such regular periods of re-

turn, as could be derived only from the motion of the disk itself ; and thus the sun's revo-

lution on his axis, and the time of that revolution, were clearly ascertained.

This succession of noble discoveries, the most splendid, probably, which it ever fell to

the lot of one individual to make, in a better age would have entitled its author to the

admiration and gratitude of the whole scientific world, but was now viewed from several

quarters with suspicion and jealousy. The ability and success with which Galileo had

laboured to overturn the doctrines of Aristotle and the schoolmen, as well as to establish

the motion of the earth, and the immobility of the sun, had excited many enemies. There

are always great numbers who, from habit, indolence, or fear, are the determined support-

ers of what is established, whether in practice or in opinion. To these the constitution of

the universities of Europe, so entirely subjected to the church, had added a numerous and

learned phalanx, interested to preserve the old systems, and to resist all innovations which

could endanger their authority or their repose. The church itself was roused to action.
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by reflecting that it had staked the infallibility of its judgments on the truth of the very

opinions which were now in danger of being overthrown. Thus was formed a vast combi-

nation of men, not very scrupulous about the means which they used to annoy their adver-

saries ; the power was entirely in their hands, and there was nothing but truth and rea-

son to be opposed to it.

The system of Copernicus, however, while it remained obscure, and known only to as-

tronomers, created no -alarai in the church. It had even been ushered into the world at

the solicitation of a cardinal, and under the patronage of the Pope ; but when it became

more popular, when the ability and acuteness of Galileo were enlisted on its side, the

consequences became alarming ; and it was determined to silence by force an adversary

who could not be put down by argument. His dialogues contained a full exposition of

the evidence of the earth's motion, and set forth the errors of the old, as well as the dis-

coveries of the new philosophy, with great force of reasoning, and with the charms of the

most lively eloquence. They are written, indeed, with such singular felicity, that one

reads them at the present day, when^ the truths contained in them are known and admit-

ted, with all the delight of novelty, and feels one's self carried back to the period when

the telescope was first directed to the heavens, and when the earth's motion, with all its

train of consequences, was proved for the first time. The author of such a work could

not be forgiven. Galileo, accordingly, was twice brought before the Inquisition. The

first time a council of seven cardinals pronounced a sentence which, for the sake of those

disposed to believe that power can subdue truth, ought never to be forgotten : " That to

maintain the sun to be immoveable, and without local motion, in the centre of the w^orld,

is an absurd proposition, false in philosophy, heretical in religion, and contrary to the tes-

timony of Scripture. That it is equally absurd and false in philosophy to assert that the

earth is not immoveable in the centre of the world, and, considered theologically, equally

erroneous and heretical."

These seven theologians might think themselves officially entitled to decide on what

was heretical or orthodox in faith, but that they should determine what was true or false

in philosophy, was an insolent invasion of a territory into which they had no right to en-

ter, and is a proof how ready men are to suppose themselves wise, merely because they

happen to be powerful. At this time a promise was extorted from Galileo, that he would

not teach the doctrine of the earth's motion, either by speaking or by writing. To this

promise he did not conform. His third dialogue, published, though not till long after-

wards, contained such a full display of the beauty and simplicity of the new system, and
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such an exposure of the inconsistencies of Ptolemy and Tycho, as completed the triumph

of Copernicus.

In the year 1663, Galileo, now seventy years old, being brought before the Inquisi-

tion, was forced solemnly to disavow his belief in the earth's motion j and condemned

to perpetual imprisonment, though the sentence was afterwards mitigated, and he was

allowed to return to Florence. ' The Court of Rome was very careful to publish this

second recantation all over Europe, thinking, no doubt, that it was administering a com-

plete antidote to the belief of the Copernican system. The sentence, indeed, appears to

have pressed very heavily on Galileo's mind, and he never afterwards either talked or

wrote on the subject of astronomy. Such was the triumph of his enemies, on whom am-

ple vengeance would have long ago been executed, if the indignation and contempt of

posterity could reach the mansions of the dead.

Conduct like this, in men professing to be the ministers of religion and the guar-

dians of truth, can give rise to none but the most painful reflections. That an aged phi-

losopher should be forced, laying his hand on the sacred Scriptures, to disavow opinions

which he could not cease to hold without ceasing to think, was as much a profanation

of religion, as a violation of truth and justice. Was it the act of hypocrites, who con-

sidered religion as a state engine, or of bigots, long trained in the art of believing with-

out evidence, or even in opposition to it ? These questions it were unnecessary to re-

solve ; but one conclusion cannot be denied, that the indiscreet defenders of religion have

often proved its worst enemies.

At length, however, by the improvements, the discoveries, and the reasonings, first of

Kepler, and then of Galileo, the evidence of the Copernican system was fully developed,

and nothing was wanting to its complete establishment, but time sufficient to allow opinion

to come gradually round, and to give men an opportunity of studying the arguments

placed before them. Of the adherents of the old system, many had been too long habi-

tuated to it to change their views j but as they disappeared from the scene, they were re-

placed by young astronomers, not under the influence of the same prejudices, and eager to

follow doctrines which seemed to offer so many new subjects of investigation. In the next

generation the systems of Ptolemy and Tycho had no followers.

It was not astronomy alone which was benefited by this revolution, and the discussions

to which it had given rise. A new light, as already remarked, was thrown on the phy-

^ He was thrown into prison previously to his trial, and attempts were made to render him obnoxious to

the people. From the text of a priest who preached against him, we may judge of the wit and the sense with

which this persecution was conducted. Viri Galilcei quid statis in ccehm suspicientes ?
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sical world, and the curtain was drawn aside which had so long concealed the great expe-

riment, by which nature herself manifests, at every instant, the inertia of body, and the

composition of forces. To reconcile the real motion of the earth with its appearance of

rest, and with our feeling of its immobility, required such an examination of the nature of

motion, as discovered, if not its essence, at least its most general and fundamental proper-

ties. The whole science of rational mechanics profited, therefore, essentially by the disco-

very of the earth's motion.

A great barrier to philosophic improvement had arisen from the separation so early

made, and so strenuously supported in the ancient systems, between terrestrial and celes-

tial substances, and between the laws which regulate motion on the earth, and in the hea-

vens. This barrier was now entirely removed ; the earth was elevated to the rank of a

planet ; the planets were reduced to the condition of earths, and by this mutual approach,

the same rules of interpretation became applicable to the phenomena of both. Principles

derived from experiments on the earth, became guides for the analysis of the heavens, and

men were now in a situation to undertake investigations, which the most hardy adventurer

in science could not before have dared to imagine. Philosophers had ascended to the

knowledge of the affinities which pervade all nature, and which mark so strongly both the

wisdom and unity of its author.

The light thus struck out darted its rays into regions the most remote from physical in-

quiry. When men saw opinions entirely disproved, which were sanctioned by all anti-

quity, and by the authority of the greatest names, they began to have different notions

of the rules of evidence, of the principles of philosophic inquiry, and of the nature of the

mind itself. It appeared that science was destined to be continually progressive
;
provid-

ed it was taken for an inviolable maxim, that all opinion must be ultimately amenable to

experience and observation.

It was no slight addition to all these advantages, that, in consequence of the discus-

sions from which Galileo had unhappily been so great a sufferer, the line was at length

definitely drawn which was to separate the provinces of faith and philosophy from one

another. It became a principle, recognised on all hands, that revelation, not being in-

tended to inform men of those things which the unassisted powers of their own under-

standing would in thne be able to discover, had, in speaking of such matters, employed

the language and adopted the opinions of the times j and thus the magic circle by which

the priest had endeavoured to circumscribe the inquiries of the philosopher entirely dis-

appeared. The reformation in religion which was taking place about the same time,

and giving such energy to the human mind, contributed to render this emancipation more
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complete, and to reduce the exorbitant pretensions of the Romish church. The prohi-

bition against believing in the true system of the world either ceased altogether, or was

reduced to an empty foim, by which the affectation of infallibility still preserves the me-

mory of its errors.
*

4. Descartes, Huygens, &c.

Descartes flourished about this period, and ha^ the merit of being the first who under-

took to give an explanation of the celestial motions, or who formed the great and philo-

sophic conceptipn of reducing all the phenomena of the universe to the same law. The

time was now arrived when, from the acknowledged assimilation of the planets to the

earth, this might be undertaken with some reasonable prospect of success. No such at-

tempt had hitherto been made, unless the crystalline spheres or homocentric orbs of the

ancients are to be considered in that light. The conjectures of Kepler about a kind of

animation, and of organic structure, which pervaded the planetaiy regions, were too

vague and indefinite, and too little analogous to any thing known on the earth, to be en-

titled to the name of a theory. To Descartes, therefore, belongs the honour of being the

first who ventured on the solution of the most arduous problem which the material world

offers to the consideration of philosophy. For this solution he sought no other data than

matter and motion^ and with them alone proposed to explain the structure and constitu-

tion of the universe. The matter which he required, too, was of the simplest kind, pos-

sessing no properties but extension, impenetrability, and inertia. It was matter in the

abstract, without any of its peculiar or distinguishing characters. To explain these cha-

racters, was indeed a part of the task which he proposed to himself, and thus, by the sim-

plicity of his assumptions, he added infinitely to the difficulty of the problem which he

undertook to resolve.

The matter thus constituted was supposed to fill all space, and its parts, both great

and small, to be endued with motion in an infinite variety of directions. From the

combination of these, the rectilineal motion of the parts become impossible ; the atoms or

particles of matter were continually diverted from the lines in which they had begun

* The learned fathers who have, with so much ability, commented on the Principia of Newton, have pre-

fixed to the third book this remarkable declaration :
—" Newtonus in hoc tertio libro telluris motae hypothesin

assumit. Auctoris propositiones aliter explicari, non poterant nisi eadam facta hypothesi. Hinc alienam

coacti sumus gerere personam. Ceterum latis a summis Pontificibus contra telluris motum Decretis nos oi-

segui prqfitemur" There is an archness in the last sentence, that looks as if the authors wanted to convey

meanings that would differ according to the orthodoxy of the readers.
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to move J
so that circular motion and centrifugal force originated from their action

on one another. Thus matter came to be formed into a multitude of vortices, differ-

ing in extent, in velocity, and in density ; the more subtile parts constituting the real

vortex, in which the denser bodies float, and by which they are pressed, though not equal-

ly, on all sides.

Thus the universe consists of a multitude of vortices, which limit and circumscribe one

another. The earth and the planets are bodies carried round in the great vortex of the

solar system j and by the pressure of the subtile matter, which circulates with great rapidi-

ty, and great centrifugal force, the denser bodies, which have less rapidity, and less cen-

trifugal force, are forced down toward the sun, the centre of the vortex. In like manner,

each planet is itself the centre of a smaller vortex, by the subtile matter of which the phe-

nomena of gravity are produced, just as with us at the surface of the earth.

The gradation of smaller vortices may be continued in the same manner, to explain the

cohesion of the grosser bodies, and their other sensible qualities^ But I forbear to enter

into the detail of a system, which is now entirely exploded, and so inconsistent with the

views of nature which have become familiar to every one, that such details can hardly be

listened to with patience. Indeed, the theory of vortices did not explain a single pheno-

menon in a satisfactory manner, nor is there a truth of any kind which has been brought

to light by means of it. None of the peculiar properties of the planetary orbits were

taken into the account ; none of the laws of Kepler were considered ; nor was any

explanation given of those laws, more than of any other that might be imagined. The

philosophy of Descartes could explain all things equally well, and might have been accom-

modated to the systems of Ptolemy or Tycho, just as well as to that of Copernicus. It

forms, therefore, no link in the chain of physical discovery ; it served the cause of truth

only by exploding errors more pernicious than its own ; by exhausting a source of decep-

tion, which might have misled other adventurers in science, and by leaving a striking proof

how little advancement can be made in philosophy, by pursuing any path but that of ex-

periment and induction. Descartes was, nevertheless, a man of great genius, a deep

thinker, of enlarged views, and entirely superior to prejudice. Yet, in as far as the ex-

planation of astronomical phenomena is concerned (and it was his main object), he did

good only by showing in what quarter the attempt could not be made with success ; he

was the forlorn hope of the new philosophy, and must be sacrificed for the benefit of those

who were to follow.

Gassendi, the contemporary and countryman of Descartes, possessed great learning,

with a very clear and sound understanding. He was a good observer, and an enlightened
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advocate of the Coperaican system. He explained, in a very satisfactory manner, the

connection between the laws of motion and the motion of the earth, and made experiments

to show, that a body carried along by another acquires a motion which remains after it has

ceased to be so carried. Gassendi first observed the transit of a planet over the disk of

the sun,—^that of Mercury, in 1631. Kepler had predicted this transit, but did not live

to enjoy a spectacle which aflForded so satisfactory a proof of the truth of his system, and

of the accuracy of his astronomical tables.

The first transit of Venus, which was observed, happened a few years later, in 1639,

when it was seen in England by Horrox, and his friend Crabtree, and by them only.

Horrox, who was a young man of great genius, had himself calculated the transit, and

foretold the time very accurately, though the astronomical tables of that day gave different

results, and those of Kepler, in which he confided the most, were, in this instance, con-

siderably in error. Horrox has also the merit of being among the first who rightly ap-

preciated the discoveries of the astronomer just named. He had devoted much time to

astronomical observation, and, though he died very young, he left behind him some pre-

parations for computing tables of the moon, on a principle which was new, and which

Newton himself thought worthy of being adopted in his theory of the inequalities of that

planet.

The first complete system of astronomy, in which the elliptic orbits were introduced,

was the Astronomia Philolaica of BuUialdus (Bouillaud), published in 1645. They were

introduced, however, with such hypothetical additions, as show that the idea of a centre

of uniform motion had not yet entirely disappeared. It is an idea, indeed, which gives

considerable relief to the imagination, and it besides leads to methods of calculation more

simple than the true theory, and BuUialdus may have flattered himself that they were

sufficiently exact. He conceives the elliptic orbit as a section of an oblique cone, the

axis of which passes through the superior focus of the ellipse, while the planet moves in its

circumference in such a manner, that a plane passing through it and through the axis,

shall be carried round with a uniform angular velocity. It is plain that the cone and its

axis are mere fictions, arbitrarily assumed, and not even possessing the advantage of sim-

plicity. The author himself departs from this hypothesis, and calculates the places of a

planet, on the supposition that it moves in the circumference of an epicycle, and the

epicycle in the circumference of an eccentric deferent, both angular motions being uni-

form, that of the planet in the epicycle being retrograde, and double the other. The fi-

gure thus described may be shown to be an ellipse, but the line drawn from the planet to

the focus does not cut off areas proportional to the time.
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An hypothesis advanced by Ward, Bishop of Salisbury, was simpler and more accurate

than that of the French astronomer. According to it, the line drawn from a planet to

the superior focus of its elliptic orbit, turns with a uniform angular velocity round that

point. In orbits of small eccentricity, this is nearly true, and almost coincides in such

cases with Kepler's principle of the uniform description of areas. Dr Ward, however,

did not consider the matter in that light ; he assumed his hypothesis as true, guided, it

would seem, by nothing but the opinion, that a centre of uniform motion must somewhere

«xist, and pleased with the simplicity thus introduced into astronomical calculation. It is,

indeed, remarkable, as Montucla has observed, how little the most enlightened astrono-

mers of that time seem to have studied or understood the laws discovered by Kepler.

Riccioli, of whom we are just about to speak, enumerates all the suppositions that had

been laid down concerning the velocities of the planets, but makes no mention of their

describing equal areas in equal times round the sun. Even Cassini, great as he was in

astronomy, cannot be entirely exempted from this censure.

Riccioli, a good observer, and a learned and diligent compiler, has collected all that was

known in astronomy about the middle of the seventeenth century, in a voluminous work,

the New Almagest. Without much originality, he was a very useful author, having had/

"as the historian of astronomy remarks, the courage and the industry to read, to know,

and to abridge every thing. He was, nevertheless, an enemy to the Copernican system,

and has the discredit of having measured the evidence for and against that system, not by

the weight, but by the number of the arguments. The pains which he took to prop the

falling edifice of deferents and epicycles, added to his misapprehending and depreciating the

discoveries of Kepler, subject him to the reproach of having neither the genius to discover

truth, nor the good sense to distinguish it when discovered. He was, however, a priest

and a jesuit ; he had seen the fate of Galileo j and his errors may have arisen from want of

courage, more than from want of discernment.

Of the phenomena which the telescope in the hands of Galileo had made known, the

most paradoxical were those exhibited by Saturn ; sometimes attended by two globes, one

on each side, without any relative motion, but which would, at stated times, disappear for

a while, and leave the planet single, like the other heavenly bodies. Nearly forty years

had elapsed, without any farther insight into these mysterious appearances, when Huygens

began to examine the heavens with telescopes of his own construction, better and more

powerful than any which had yet been employed. The two globes that had appeared insulat-

ed, were now seen connected by a circular and luminous belt, going quite round the planet.

At last, it was found that all these appearances resulted from a broad ring surrounding

DISS. II. PART I. ^ N
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Saturn, and seen obliquely from the earth. The gradual manner in which this truth un-

folded itself is very interesting, and has been given with the detail that it deserves by

Huygens, in his Systema Satnrniwn.

The attention which Huygens had paid to the ring of Saturn, led him to the discovery

of a satellite of the same planet. His telescopes were not powerful enough to discover

more of them than one ; he believed, indeed, that there were no more, and that the num-

ber of the planets now discovered was complete. The reasoning by which he convinced

himself, is a proof how slowly men are cured of their prejudices, even with the best talents

and the best information. The planets, primary and secondary, thus made up twelve, the

double of six, the first of the perfect numbers. In I67I, however, Cassini discovered

another satellite, and afterwards three more, making five in all, which the more perfect te-

lescopes of Dr Herschell have lately augmented to seven.

To the genius of Huygens astronomy is indebted for an addition to its apparatus, hard^

ly less essential than the quadrant and the telescope. An accurate measure of time is of

use even in the ordinary business of life, but to the astronomer is infinitely valuable. The

dates of his observations, and an accurate estimate of the time elapsed between them, is ne-

cessary, in order to make them lead to any useful consequences. Besides this, the only way

of measuring with accuracy those arches in the heavens, which extend from east to west, or

which arc parallel to the equator, depends on the earth's rotation, because such an arch

bears the same proportion to the entire circumference of a circle, that the time of its pas-

sage under the meridian bears to an entire day. The reckoning of time thus furnishes

the best measure of position, as determined by arches parallel to the equator, whether on

the earth or in the heavens.

Though the pendulum afforded a measure of time, in itself of the greatest exactne^,

the means of continuing its motion, without disturbing the time of its vibrations, was yet

required to be found, and this, by means of the clock, Huygens contrived most ingeniously

to effect. Each vibration of the pendulum, by means of an arm at right angles to it, al-

lows the tooth of a wheel to escape, the wheel being put in motion by a weight. The

wheel is so contrived, that the force with which it acts is just sufficient to restore to the

pendulum the motion which it had lost by the resistance of the air, and the friction at the

centre of motion. Thus the motion of the clock is continued without any diminution of

its uniformity, for any length of time.

The telescope had not yet served astronomy in all the capacities in which it could be

useful. Huygens, of whose inventive genius the history of science has so much to record,

applied it to the measurement of small angles, forming it into the instrument which has
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since been called a miei'ometer. By introducing into the focus of the telescope a round

aperture of a given size, he contrived to measure the angle which that aperture subtended

to the eye, by observing the time that a star placed near the equator required to traverse

it. When the angle subtended by any other object in the telescope was to be measured,

he introduced into the focus jsl thin piece of metal, just sufficient to cover the object in the

focus. The proportion of the breadth of this plate, to the diameter of the aperture for-

merly measured, gave the angle subtended by the image in the focus of the telescope.

This contrivance is described in the Systema Saturnium, at the end.

The telescope has farther contributed materially to the accuracy of astronomical

observation, by its application to instruments used for measuring, not merely small

-

angles, but angles of any magnitude whatever. The telescope here comes in place of

the plain sights with which the index or alUdad of an instrument used to be directed

to an object, and this substitution has been accompanied with two advantages. The disk

of a star is never so well defined to the naked eye as it is in the telescope. Besides, in

using plain sights, the eye adapts itselfto the farther off of the two, in order that its aper-

ture may be distinctly seen. Whenever this adjustment is made, the object seen through

the aperture necessarily appears indistinct to the eye, which is then adapted to a near ob-

ject. This circumstance produces an uncertainty in all such observations, which, by the

use of the telescope, is entirely removed.

But the greatest advantage arises from the magnifying power of the telescope, from

which it follows, that what is a mere point to the naked eye, is an extended line which can

be divided into a great number of parts when seen through the former. The best eye,

when not aided by glasses, is not able to perceive an object which subtends an angle less

than half a minute, or thirty seconds. When the index of a quadrant, therefore, is direct-

ed by the naked eye to any point in the heavens, we cannot be sure that it is nearer than

half a minute on either side of that point. But when we direct the axis of a telescope^

which magnifies thirty times, to the same object, we are sure that it is within the thirtieth-

part of half a minute, that is, within one second of the point aimed at. Thus the accu-

racy cceteris ^paribus is proportional to the magnifying power.

The application of the telescope, however, to astronomical instruments, was not intro-

dnced without opposition. Hevelius of Dantzic, the greatest observer who had been since

Tycho Brahe, who had furnished his observatory with the best and largest instruments,

and who was familiar with the use of the telescope, strenuously maintained the superiority

ofthe plain sights. His principal argument was founded on this,—that, in plain sights,

the line of collimation is determined in its position by two fixed points at a considei'able
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distance from one another, viz. the centres of the two apertures of the sights, so that it

remains invariable with respect to the index^

In the case of the telescope there was one fixed point, the intersection of the wires in

the focus of the eye-glass ; but Hevelius did not think that the other point, viz. the op-

tical centre of the object-glass, was equally well defined. This doubt, however, might

have been removed by a direct appeal to experiment, or to angles actually measured on

the ground, first by an instrument, and then by trigonometrical operations. From thence

it would soon have been discovered, that the centre of a lens is in fact a point defined

more accurately than can be done by any mechanical construction.

This method of deciding the question was not resorted to. Hevelius and Hooke had

a very serious controversy concerning it, in which the advantage remained with the lat-

ter. It should have been observed that the French astronomer, Picard, was the first who

employed instraments furnished with telescopic sights, about the year 1665. It appears,

however, that Gascoigne, an English gentleman who fell at the battle of Marston-moor in

1644, had anticipated the French astronomer in this invention, but that it had remained

entirely unknown. He had also anticipated the invention of the micrometer. The vast

additional accuracy thus given to instruments formed a new era in the history of astrono-

mical observations.

Though Galileo had discovered the satellites of Jupiter, their times of revolution, and

even some of their inequalities, it yet remained to define their motions with precision, and

to construct tables for calculating their places. This task was performed by the elder

Cassini, who was invited from Italy, his native country, by Louis the Fourteenth, and settled

in France in I669. His tables of the satellites had been published at Bologna three years

before, and he continued to improve them, by a series of observations made in the observa-

tory at Paris, with great diligence and accuracy.

The theory of the motions of these small bodies is a research of great difficulty, and had

been attempted by many astronomers before Cassini, with very little success. The planes

of the orbits, their inclinations to the orbit of Jupiter, and the lines in which they inter-

sected that orbit, were all to be determined, as well as the times of revolution, and the dis-

tances of each from its primary. Add to this, that it is only in a few points of their orbits

that they can be observed with advantage. The best are at the times of immersion into

the shadow of Jupiter, and emersion from it. The - same excellent astronomer discovered

four satellites of Saturn, in addition to that already observed by Huygens. He also dis-

covered the rotation of Jupiter and of Mars upon their axes.

The constant attenti<)n bestowed on the eclipses of the satellites of Jupiter, made m
U



SECOND DISSERTATION.

inequality be remarked in the periods of their return, wliich seemed to depend on the

position of the earth relatively to Jupiter and the sun, and not, as the inequalities of

that sort might have been expected to do, on the place of Jupiter in his orbit. From

the opposition of Jupiter to the sun, till the conjunction, it was found, that the observed

emersion of the satellites from the shadow fell more and more behind the computed

;

the differences amounting near the conjunction to about fourteen minutes. When,

after the conjunction, the immersions were observed, an acceleration was remarked just

equal to the former retardation, so that, at the opposition, the eclipse happened fourteen

minutes sooner than by the calculation.

The first person who offered an explanation of these facts was Olaus Roemer, a

Danish astronomer. He obseiTed that the increase of the retardation corresponded

nearly to the increase of the earth's distance from Jupiter, and conversely, the acceleration

to the diminution of that distance. Hence it occurred to him, that it was to the time which

light requires to traverse those distances that the whole series of phenomena was to be as-

cribed. This explanation was so simple and satisfactory, that it was readily received.

Though Roemer was tlie first who communicated this explanation to the world, yet

it seems certain that it had before occurred to Cassini, and that he was prevented from

making it known by a consideration which does him great honour. The explanation

which the motion of light afforded, seemed not to be consistent with two circumstances

involved in the phenomenon. If such was the cause of the alternate acceleration and re-

tardation above described, why was it observed only in the eclipses of the first satellite,

and not in those of the other three ? This difficulty appeared so great to Cassini, that he

suppressed the explanation wliich he would otherwise have given.

The other difficulty occurred to Maraldi. Why did not an equation or allowance of

the same kind arise from the position of Jupiter, with respect to his aphelion, for, all

other things being the same, his distance from the earth must be greater, as he was nearer

to that point of his orbit ? Both these difficulties have since been completely removed.

If the aforesaid inequality was not for sometime observed in any satellite but the first, it

was only because the motions of the first are the most regular, and were the soonest un-

derstood, but it now appears that the same equation belongs to all the satellites. The

solution of Maraldi*s difficulty is similar ; for the quantity of what is called the equation

of the light, is now known to be affected by Jupiter's place in his orbit.

Thus, every thing conspires to prove the reality of the motion of light, so singular on

account of the immensity of the velocity, and the smallness of the bodies to which it is

communicated.
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5. Establishment of Academies, &c.

About the middle of the seventeenth century w,ere formed those associations of scienti-

fic men, which, under the appellation of Academies or Philosophical Societies, have con-

tributed so much to the advancement of knowledge in Europe. The Academia del Ci-

mento of Florence, founded in 1051, carried in its name the impression .jof the new phi-

losophy. It was. in the country of Galileo where the first institution for the prosecution

of experimental knowledge might be expected to arise, and the monuments w^hich it has

left behind it will ever create regret for the shortness of its duration.

England soon after showed the same example. Ij: has been already remarked, that, dur-

ing the civil wars, a number of learned and scientific m.en sought, in the retirement of

Oxford, an asylum from the troubles to which the country was then a prey. They had

met as early as 1645 5 most of them were attached to the royal cause ; and after the re-

storation of Charles the Second, they were incorporated by a royal charter in 1662.

The first idea of this institution seems to have been suggested by the writings of

Bacon, who, jn recommending the use of experiment, had severely censured the schools,

colleges, and academies of his own time, as adverse to the advancement of knowledge

and, in the Nova Atlantis, had given a most interesting sketch of the form of a society, di-

rected to scientific improvement. In Germany, the Academia Naturae Curiosorum dates

its commencement from 1652, and the historian of that institution ascribes the spirit

* " In moribus et institutis scholarum, academiarum, cdllegiorum, et similium conventuum quae doctorum ho-

iHinum sedibus et eruditionis culturae destinata sunt, omnia progres$ui scientiarum adversa inveniuntur. Lec-

tiones enim exercitia ita sunt disposita, ut aliud a consuetis baud facile cuiquam in mentem veniat cogitare,

qut contemplari. Si vero unus aut alter fortasse judicii libertate uti sustinuerit, is sibi soli banc operam im-

ponere possit ; ab aliorum autem consortio nihil capiet utilitatis. Sin et hoc toleraverit, taraen in capessenda

fortuna industriam banc et {nagnanirpitatem sibi non levi impedimento fore experietur. Studia enim homi-

num in ejusmodi locis, in quorundam auctorum scripta, yeluti in carceres, conclusasunt; a quibus siquis dis-

sentiat, continue ut homo turbidus et rerum novarum cupidus corripitur. In artibiis auiem el scientiis tan'

quam in metalli-fodinis omnia novis operihus et nUerioribus progressibus circimstrepere debent,"—Nov. Org.

lib. i. cap. 90.

It would be gratifying to be able to observe, that the universities of Europe had contributed to the reno-

vation of-science. The fact is otherwise;—they were often the fastnesses from which prejudice and error

were latest of being expelled. They joined in persecuting the reformers of science. It has been seen, that

the masters of the university of Paris were angry with Gahleo for the experiments on the descent of bodies.

Even the university of Oxford brought on itself the indelible disgrace of persecuting, in Friar Bacon, the first

man who appears to have liad. a . distinct view, of the means by which the knowledge of the laws of nature

njy^Bt be acquired.
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which produced it to the writings of the philosopher just named. These examples, and a

feeling that the union and co-operation of numhers was necessary to the progress of expe-

rimental philosophy, operated still more extensively. The Royal Academy of Sciences at

Paris was founded in 1666, in the reign of Louis the Fourteenth, and during the admi-

nistration of Colbert. The Institute of Bologna in Italy belongs nearly to the same pe.

riod ; but almost all the other philosophical associations, of which there are now so maiiy,

had their beginning in the eighteenth century

Frequent communicatioa of ideas, and a regular method of keeping up such communi-

cation, are evidently essential to works in which great labour and industry are to be em-

ployed, and to which much time must necessarily be devoted ; when the philosopher must

not always sit quietly in his cabinet, but must examine nature with his own eyes, and be

present in the work-shop of the mechanic, or the laboratory of the chemist. These ope-

rations are facilitated by the institutions now referred to, which, therefore, are of more

importance to the physical sciences than to the other branches of knowledge. They who
cultivate the former are also fewer in number, and being, of course, farther separated, are

less apt to meet together in the common intercourse of the world. The historian, the

critic, the poet, finds everywhere men who can enter in some degree at least into his pur-

suits, who can appreciate his merit, and derive pleasure from his writings or his conversa-

tion. The mathematician, the astronomer, the mechanician, sees few men who have

much sympathy with his pursuits, or who do not look with indifference on the objects

which he pursues. The 'world, to him, consists of a few individuals, by the censures or

approbation of whom the public opinion must be finally determined ; with them it is ma-
terial that he should have more frequent intercourse than could be obtained by casual ren-

counter ; and he feels that the society of men engaged in pursuits similar to his own, is a

necessary stimulus to his exertions. Add to this, that such societies become centers in

which information concerning facts is collected from all quarters. For all these reasonsi

the greatest benefit has resulted from the scientific institutions which, since the middle of

the seventeenth century, have become so numerous in Europe.

The Royal Society of London is an association of men, who, without salaries or appoint-

ment from Government, defray, by private contribution, the expence of their meetings,

and of their publications. This last is another important service, which a society so con-

stituted renders to science.

The demand of the public for memoirs in mathematics and natural philosophy, many of

them perhaps profound and difficult, is not sufficiently great to defray the expence of pub-
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lication, if they come forward separately and unconnected witli one another. In a collec-

tive state they are much more likely to draw the attention of the public j the form in

which they appear is the most convenient both for the reader and the author ; and if, af-

ter -all, the sale of the work is unequal to the expence, the deficiency is made up from the

funds of the society. An institution of this kind, therefore, is a patriotic and disinterest-

ed association of the lovers of science, who engage not only to employ themselves in dis-

covery, but, by private contribution, to defray the expence of scientific publications.

The Academy of Sciences in Paris was not exactly an institution of the same kind. It

consisted of three classes of members, one of which, the Pensiomiaires, twenty in number,

had salaries paid by Government, and were bound in their turns to furnish the meetings

with scientific memoirs, and each of them also, at the beginning of every year, was ex-

pected to give an account of the work in which he was to be employed. This institution

has been of incredible advantage to science. To detach a number of ingenious men from

every thing but scientific pursuits ; to deliver them alike from the embarrassments of po-

verty or the temptations of wealth ; to give them a place and station in society the most

respectable and independent, is to remove every impediment, and to add every stimulus to

exertion. To this institution, accordingly, operating upon a people of great genius, and

indefatigable activity of mind, we are to ascribe that superiority in the mathematical

sciences, which, for the last seventy years, has been so conspicuous.

The establishment of astronomical observatories, as national or royal works, is connect-

ed in Europe with the institution of scientific or philosophical societies. The necessity

of the former was, indeed, even more apparent than that of the latter. A science, which

has the heavenly bodies for its objects, ought, as far as possible, to be exempted from the

vicissitudes of the earth. As it gains strength but slowly, and requires ages to complete

its discoveries, the plan of observation must not be limited by the life of the individual who

pursues it, but must be followed out in the same place, year after year, to an unlimited extent.

A perception of this truth, however indistinct, seems, from the earliest times, to have sug-

gested the utility of observatories, to those sovereigns who patronised astronomy, whether they

Tooked to that science for real or imaginary instruction. The circle of Osymandias is the sub-

ject of one of the most ancient traditions in science, and has preserved the name of a prince

which otherwise would have been entirely unknown. A building, dedicated to astronomy,

made a conspicuous part of the magnificent establishment of the school of Alexandria. Dur-

ing the middle ages, in the course of the migrations of science toward the east, sumptuous

buildings, furnished with astronomical instruments, rose successively in the plains of Me-
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sopotamia, and among the mountains of Tartary. An observatory in the gardens of the

Caliph of Bagdat contained a quadrant of fifteen cubits ' in radius, and a sextant of forty.

Instruments of a still larger size distinguished the observatory of Samarcande, and the ac-

counts would seem incredible, if the ruins of Benares did not, at this moment, attest the

reality of similar constructions.

On the revival of letters in Europe, establishments of the same kind were the first de-

cisive indications of a taste for science. We have seen the magnificent observatory on

which Tycho expended his private fortune, and employed the munificence of his patron,

become a sad memorial (after the signal services which it had rendered to astronomy) of

the instability of whatever depends on individual greatness. The observatories at Paris and

London were secured from a similar fate, by being made national establishments, where

a succession of astronomers were to devote themselves to the study of the heavens. The

observatory at Paris was begun in I667, and that at Greenwich in 1675. In the first of

these. La Hire and Cassini, in the second, Flamstead and Halley, are at the head of a series

of successors, who have done honour to their respective nations. If there be in Britain any

establishment, in the success and conduct of which the nation has reason to boast, it is that

of the Royal Observatory, which, in spite of a climate which so continually tries the

patience, and so often disappoints the hopes of the astronomer, has furnished a greater

number of observations to be completely relied on, than all the rest of Europe put

together, and afforded the data for those tables, in which the French mathematicians

have expressed, with such accuracy, the past, the present, and the future condition of

the heavens.

6. Figure and Magnitude of the Earth.

The progress made during the seventeenth century, in ascertaining the magnitude and

figure of the earth, is particularly connected with the establishments which we have just

been considering. Concerning the figure of the earth, no accurate information was de-

rived from antiquity, if we except that of the mathematical principle on which it was to

be determined. The measurement of an arch of the meridian was attempted by Era-

tosthenes of Alexandria, in perfect conformity with that principle, but by means very in-

adequate to the importance and difficulty of the problem. By measuring the sun*s dis-

tance from the zenith of Alexandria, on the solstitial day, and by knowing, as he thought

^ Twenty-two feet three inches.

DISS. II. PART I. O

2 Sixty feet five inches.
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he did, that, on the same day, the sun was exactly in the zenith of Syene, he found the

distance in the heavens between the parallels of those places to be 7° 12', or a 50th

part of the circumference of a great circle. Supposing, then, that Alexandria and

Syene were in the same meridian, nothing more was required than to find the distance

between them, which, when multiplied by 50, would give the circumference of the

globe. The manner in which this was attempted by Eratosthenes is quite characteris-

tic of the infant state of the arts of experiment and observation. He took no trouble

to ascertain whether Alexandria and Syene were due north and south of one another :

the truth is, that the latter is considerably east of the former, so that, though their hori-

zontal distance had been accurately known, a considerable reduction would have been ne-

cessary, on account of the distance of the one from the meridian of the other. It does

not appear, however, that Eratosthenes was at any more pains to ascertain the distance

than the bearing of the two places. He assumed the former just as it was commonly esti-

mated ; and, indeed, it appears that the distance was not measured till long afterwards,

when it was done by the command of Nero.

It was in this way that the ancients made observations and experiments ; the mathe-

matical principles might be perfectly understood, but the method of obtaining accurate

data for the application of those principles was not a subject of attention. The power of

resolving the problem was the main object ; and the actual solution was a matter of very

inferior importance. The slowness with which the art of making accurate experiments

and obsen^ations has been matured, and the great distance it has kept behind theory, is a

remarkable fact in the history of the physical sciences. It has been remarked, that ma-

thematicians had found out the area of the circle, and calculated its circumference to more

than a hundred places of decimals, before artists had divided an arch into minutes of a de-

gree ; and that many excellent treatises had been written on the properties of curves, be-

fore a straight line had been drawn of any considerable length, or measured with any to-

lerable exactness, on the surface of the globe.

'

The next measurement on record is that of the astronomers of Almamon, in the plains

of Mesopotamia, and the manner of conducting the operation appears to have been far

more accurate than that of the Greek philosophers ; but, from a want of knowledge of the

measures employed, it has conveyed no information to posterity.

» Edinburgh Review, Vol. V. p. 391-
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The first arch of the meridian measured in modern times with an accuracy any way

corresponding to the difficulty of the problem, was by Snellius, a Dutch mathematician,

who has given an account of it in a volume which he calls Eratosthenes Batavus, publisk-

ed in I617. The arch was between Bergen-op-zoom and Alkmaar; its amplitude was

1° 11' 3(/', and the distance was determined by a series of triangles, depending on a base

line carefully measured. The length of the degree that resulted was 55,021 toises,

which, as was afterwards found, is considerably too small. Certain errors were discovered,

and when they were corrected, the degree came out 57,033 toises, which is not far from

the truth. The corrections were made by Snellius himself, who measured his base over

again, and also the angles of the triangles. He died, however, before he could publish

the result. Muschenbroek, who calculated the whole anew from his papers, came to the

conclusion just mentioned, which, of course, was not known till long after the time when

the measure was executed. No advantage, accordingly, was derived to the world from

this measurement till its value was lost in that of other measurements still more accurately

conducted.

A computation which, for the time, deserves considerable praise, is that of Norwood, in

1635, who measured the distance between London and York, taking the bearings as he

proceeded along the road, and reducing all to the direction of the meridian, and to the

horizontal plane. The difference of latitude he found, by observation of the solstices, to

be 2^ 28^ and from that and his measured distance, he concluded the degree to be

367,176 feet English, or 57,800 toises. This has been found to be a near approxima-

tion ;
yet his method was not capable of great accuracy, nor did he always execute it in

the best manner. *' Sometimes," says he, " I measured, sometimes I pacedt and I be-

lieve I am within a scantling of the truth."

Fernel, a French physician, measured with a wheel from Paris to Amiens, which are

nearly in the same meridian, and he determined the degree from thence to be 56,746 French

toises ; a result which falls short of the truth, though not very considerably.

These investigations, it is plain, could not but leave considerable uncertainty with re-

spect to the magnitude of the earth. The Academy of Sciences became interested in the

question, and the measurement of an arch in the meridian was undertaken under its au-

spices, and executed by the Abbe Picard, already known for his skill in the operations of

practical geometry. He followed a method similar to that of Snellius, according to which,

the distance between Amiens and Malvoisine was found from a series of triangles, and a base

of 566Si toises. He determined the difference of latitude by means of a zenith sector of

ten feet radius, and found it to be V 9,9! 55''. The whole distance was 78,850 toises,
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whence the degree came out 57,060 toises. This was the first measurement of a degree

of the meridian, on which perfect reliance could be placed.

Hitherto no doubt had been entertained of the spherical figure of the earth, and, ofcon-

sequence, of the equality of all the degrees of the meridian, so that if one was known,

the whole circumference was determined. Men, with the precipitation which they so of-

ten manifest, of assuming, without sufficient evidence, the conclusion which appears most

simple, were no sooner satisfied that the earth was round, than they supposed it to be

truly spherical. An observation soon occurred, which gave reason to suspect, that much

more must be done before its figure or its magnitude were completely ascertained.

With a view of observing the sun's altitude in the vicinity of the equator, where the

distance from the zenith being inconsiderable, the effects of refraction must be of small

account, it was agreed, by the same academy, to send an astronomer, M. Richer, to make

observations at the island of Cayenne, in South America.

Richer observed the solstitial altitude of the sun at that place in 1672, and found the

distance of the tropics to be 46° 57' 4''
; and, therefore, the obliquity of the ecliptic 23*

28' 32", agreeing almost precisely with the determination of Cassini.

The most remarkable circumstance, however, which occurred in the course of this voy-

age, was, that the clock, though furnished with a pendulum of the same length which vi-

brated seconds at Paris, was found, at Cayenne, to lose two minutes and a half a-day near-

ly. This created great astonishment in France, especially after the accuracy of it was

confirmed by the observations of Varin and Deshayes, who, some years afterwards, visited

different places on the coast of Africa and America, near the line, and found the necessity

of shortening the pendulum, to make it vibrate seconds in those latitudes. The first ex-

planation of this remarkable phenomenon was given by Newton, in the third book of his

Finncipia^ published in 1687, where it is deduced as a necessary consequence of the earth's

rotation on its axis, and of the centrifugal force thence arising. That force changes both

the direction and the intensity of gravity, giving to the earth an oblate spheroidal figure,

more elevated at the equator than the poles, and making bodies fall, and pendulums vibrate,

more slowly in low than in high latitudes.

This solution, however, did not, any more than the book in which it was contained,

make its way very readily into France. The first explanation of the retardation of the

pendulum, which was received there, was given by Huygens in 1690. Huygens deduced

it also from the centrifugal force, arising from the earth's rotation, and the view which he

took was simpler, though much less accurate than that of Newton. It had, indeed, the

simplicity which often arises from neglecting one of the essential conditions of a problem j
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but it was nevertheless ingenious, and involved a very accurate knowledge of the nature

of centrifugal force. I am thus brought to touch on a subject which belongs properly

to the second part of this Dissertation, for which the fuller discussion of it must of course

be reserved.

Section V.

OPTICS.

1. Optical Knowledge of the Ancients.

On account ofthe rectilineal propagation of light, the phenomena of optics are easily ex-

pressed in the form of mathematical propositions, and seem, as it were, spontaneously to

offer themselves to the study of geometers. Euclid perceiving this affinity, began to ap-

ply the science which he had already cultivated with so much success, to explain the laws

of vision, before a similar attempt had been made with respect to any other branch of ter-

restrial physics, and at least fifty years before the researches of Archimedes had placed me-

chanics among the number of the mathematical sciences.

In the treatise ascribed to Euclid, there are, however, only two physical principles

which have completely stood the test of subsequent improvement. The first of these is

the proposition just referred to, that a point in any object is seen in the direction of a

straight line drawn from the eye to that point ; and the second is, that when a point in an

object is seen by reflection from a polished surface, the lines drawn from the eye and from the

object to the point whence the reflection is made, are equally inclined to the reflecting

surface. These propositions are assumed as true
;
they were, no doubt, known before

the time of Euclid, and it is supposed that the discovery of them was the work of the Pla-

tonic school. The first of them is the foundation of Optics propet, or the theory of vi-

sion by direct light ; the second is the foundation of Catoptrics, or the theory of vision

by reflected light. Dioptrics, or vision by refracted light, had not yet become an object

of attention.

Two other principles which Euclid adopted as postulates in his demonstrations, have
*

not met with the same entire confirmation from experiment, and are, indeed, true

only in certain cases, and not universally, as he supposed. The first of these is, that we

judge of the magnitude of an object altogether by the magnitude of the optical angle, or

the angle which it subtends at the eye. It is true that this angle is an important ele-
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ment in that judgment, and Euclid, by discovering this, came into the possession of a

valuable truth ; but by a species of sophistry, very congenial to the human mind, he ex-

tended the principle too far, and supposed it to be the only circumstance which determines

our judgment of visible magnitude. It is, indeed, the only measure which we are fur-

nished with directly by the eye itself ; but there are few cases in which we form our esti-

mate without first appealing to the commentary afforded by the sensations of touch, or the

corrections derived from our own motion.

Another principle, laid down by the same geometer, is in circumstances nearly similar

to the preceding. According to it, the place of any point of an object seen by reflection,

is always the intersection of the reflected ray, with the perpendicular drawn from that

point to the reflecting surface. The proof offered is obscure and defective ; the proposi-

tion, however, is true, of plain speculums always, and of spherical as far as Euclid's inves-

tigations extended, that is, while the rays fall on the speculum with no great obliquity.

His assumption, therefore, did not affect the truth of his conclusions, though it would

have been a very unsafe guide in more general investigations. The book is in many other

respects imperfect, the reasoning often unsound, and the whole hardly worthy of the great

geometer whose name it bears. There is, however, no doubt that Euclid wrote on the

subject of optics, and many have supposed that this treatise is a careless extract, or an un-

skilful abridgment of the original work.

Antiquity furnished another mathematical treatise on optics, that of the astronomer

Ptolemy. This treatise, though known in the middle ages, and quoted by Roger Bacon,

had disappeared, and was supposed to be entirely lost, till within these few years, when a

manuscript on optics, professing to be the work of Ptolemy, and to be translated from the

Arabic, was found in the King's Library at Paris. The most valuable part of this work

is that which relates to refraction, from whence it appears that many experiments had

been made on that subject, and the angles of incidence and refraction, for different trans-

parent substances, observed with so much accuracy, that the same ratio very nearly of the

sines of these angles, from air into water, or into glass, is obtained from Ptolemy's num-

bers, which the repeated experiments of later times have shown to be true. The work,

however, in the state in which it now appears, is very obscure, the reasoning often defi-

*
cient in accuracy, and the mathematical part much less perfect than might have been ex-

pected. Modern writers, presuming partly on the reputation of Ptolemy, and partly

guided by the authority of Roger Bacon, had ascribed to this treatise more merit than it

appears to possess ; and, of consequence, had allowed less to the Arabian author Alhazen,

who comes next in the order of time, than of right belongs to him. Montucla, on the

10
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authority of Bacon, says, that Ptolemy ascribed the increase of the apparent magnitude of

the heavenly bodies near the horizon, to the greater distance at which they are supposed

to be, on account of the number of intervening objects across which they are seen. Pto-

lemy's explanation, however, as stated by Delambre, ' from the manuscript just mention-

ed, is quite different from this, and amounts to no more than the vague and unsatisfactory

remark, that an observer looks at the bodies near the zenith in a constrained posture, and
in a situation to which the eye is not accustomed. The former explanation, therefore,

given by Alhazen, but supposed to have been borrowed from Ptolemy, must now be re-

turned to its right owner. It is the best explanation yet known.

These are the only mathematical treatises on optics of any consideration which the an-

cients have transmitted to us j
* but many metaphysical speculations on light and vision are

to be found in the writings of the philosophers. Aristotle defined light much as he had
defined motion ; the act or energy ofa transparent body, in as much as it is transparent.

The reason for calling light an act of a transparent body is, that, though a body may be

transparent in power or capacity, it does not become actually transparent but by means of

light. Light brings the transparency into action ; it is, therefore, the act of a transpa-

rent body. In such miserable puerilities did the genius of this great man exhaust itself,

owing to the unfortunate direction in which his researches were carried on.

In his farther speculations concerning light, he denied it to be a substance ; and his

argument contains a singular mixture of the ingenious and the absurd. The time, he
says, in which light spreads from one place to another is infinitely small, so that light has

a velocity which is infinitely great. Now, bodies move with a velocity inversely as the

quantities of matter which they contain
;

light, therefore, cannot contain any mat-

^ Connaissance des Terns, 1816, p. 245, &c. The glimpses of truth, not destined to be fully discovered
till many ages afterwards, which are found in the writings of the ancients, are always interesting. Ptolemy
distinguishes what has since been called the 'virtualfocus, which takes place in certain cases of reflection
from spherical specula. He remarks, that colours are confounded by the rapidity of motion, and gives the
instance of a wheel painted with different colours, and turned quickly round.

2 Another Greek treatise on optics, that of Heliodorus of Larissa, has been preserved, and was first

published by Erasmus Barthohnus at Paris, in 1657- It is a superficial work, which, to a good deal of ob-
scure and unsound metaphysics, adds the demonstration of a few very obvious truths. The author holds the
opinion, that vision is performed by the emission of something from the eyes ; and the reason which he as-
signs is, that the eyes are convex, and more adapted to emit than to receive. His metaphysics may be judg-
ed of from this specimen. He has not been made mention of by any ancient author, and the time when he
wrote is unknown. As he quotes, however, the writings of Ptolemy and Hero, he must have been later than
the first century.
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ter, that is, it cannot be material.' That the velocity of light was infinitely great,

seemed to him to follow from this, that its progress, estimated either in the direction of

north and south, or of east and west, appeared to be instantaneous. In the opinion of

the Platonists, and of the greater part of the ancients, vision was performed by means of

certain rays which proceeded from the eye to the object, though they did not become the

instruments of conveying sensations to the mind, but in consequence of the presence ot

light. In this theory, we can now see nothing but a rude and hasty attempt to assimi-

late the sense of sight to that of touch, without inquiring sufficiently into the particular

characters of either.

Epicurus, and the philosophers of his school, as we learn from Lucretius, entertamed

more correct notions of vision, though they were still far from the truth. They conceiv-

ed vision to be performed in consequence of certain simulacra, or images contmually

thrown off from the surfaces of bodies, and entering the eye. This was the substitute in

their philosophy for rays of light, and had at least the merit of representing that which

is the medium of vision, or which forms the communication between the eye and exter-

nal objects, as something proceeding from the latter. The idea of simulacra, or spectra,

flying off continually from the surfaces of bodies, and entering the eye, was perhaps as

near an approach to the true theory of vision as could be made before the structure of the

eye was understood.

In the arts connected with optics, the ancients had made some progress. They were

sufficiently acquainted with the laws of reflection to construct mirrors both plane and

spherical. They made them also conical ; and it appears from Plutarch, that the fire of

Vesta, when extinguished, was not permitted to be rekindled but by the rays of the

sun which were condensed by a conical speculum of copper. The mirrors with which

Archimedes set fire to the Roman gallies have been subjects of much discussion, and the

fact was long disbelieved, on the ground of being physically impossible. The experiments

of Kircher and Buffbn showed that this impossibility was entirely imaginary, and that the

effect ascribed to the specula of the Greek geometer might be produced without much

difficulty There remains now no doubt of their reality. A passage from Aristophanes
'

gives reason to believe that, in his time, lenses of glass were used for burning, by col-

. The truth of .he mathematical proposition, that^= 0, was perceived by Aristotle. A strong intellect

is always visible in the midst of his greatest errors.

2 In Nubibus, Act. 2. sc. 1. v. 20.
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lecting the rays of the sun ; but in a matter that concerns the history of science, the au-

thority of a comic poet and a satirist would not deserve much attention, if it were not con-

firmed by more sober testimony. Pliny, speaking of rock crystal, ' says that a globe or

ball of that substance was sometimes used by the physicians for collecting the rays of the

sun, in order to perform the operation of cautery. In another passage, he mentions the

power of a glass globe filled with water, to produce a strong heat when exposed to the

rays of the sun, and expresses his surprise that the water itself should all the while remain

quite cold.

With respect to the power of glasses to magnify objects seen through them, or to ren-

der such objects more distinct, the ancients appear to have observed ill, and to have rea-

soned worse. " Literae quamvis minutae et obscure per vitream pilam aqua plenam

majores clarioresque cernuntur. Sidera ampliora per nubem adspicienti videntur : quia

acies nostra in humido labitur, nec apprehendere quod vult Jideliter potest.'*'' This

passage, and the speculations concerning the rainbow in the same place, when they are

considered as containing the opinions of some of the most able and best informed men
of antiquity, must be admitted to mark, in a very striking manner, the infancy of the phy-

sical sciences.

S. From Alhazen to Kepler.

An interval of nearly a thousand years divided Ptolemy from Alhazen, who, in the

history of optical discovery, appears as his immediate successor. This ingenious Ara-

bian lived in the eleventh century, and his merit can be more fairly, and will be

more highly appreciated, now that the work of his predecessor has become known.

The merit of his book on Optics was always admitted, but he was supposed to have

borrowed much from Ptolemy, without acknowledging it; and the prejudices enter-

tained in favour of a Greek author, especially of one who had been for so many
years a legislator in science, gave a false impression, both of the genius and the in-

tegrity of his modern rival. The work of Alhazen is, nevertheless, in many respects,

superior to that of Ptolemy, and in nothing more than in the geometry which it em-

ploys. The problem known by his name, to find the point in a spherical speculum, at

which a ray coming from one given point shall be reflected to another given point, is very

well resolved in his book, though a problem of so much difficulty, that Montucla hazards

^ Hist. Nat. Lib. 37. cap. 10.

DISS. II. PART I.

" Seneca, Nat. Quest. Lib. i. cap. 6.
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the opinion, that no Arabian geometer was ever equal to the solution of it. ' It is now

certain, however, that the solution, from whatever quarter it came, was not borrowed

from Ptolemy, in whose work no mention is made of any such question ; and it may very

well be doubted, whether, had this problem been proposed to him, the Greek geometer

would have appeared to as much advantage as the Arabian.

The account which the latter gives of the augmentation of the diameters of the hea-

venly bodies near the horizon has been already mentioned. He treated also of the re-

fraction of light by transparent bodies, and particularly of the atmospheric refraction, but

not with the precision of Ptolemy, whose optical treatise Delambre seems to think it pro-

bable that he had never seen. The anatomical structure of the eye was known to him j

concerning the uses of the different parts he had only conjectures to offer ; but on seeing

single with two eyes, he made this very important remark, that, when corresponding

parts of the retina are affected, we perceive but one image.

Prolixity and want of method are the faults of Alhazen. Vitello, * a learned Pole,

commented on his works, and has very much improved their method and arrangement

in a treatise published in 1270. He has also treated more fully of the subject of re-

fraction, and reduced the results of his experiments into the form of a table exhibiting

the angles of refraction corresponding to the angles of incidence, which he had tried in

water and glass. It was not, however, till long after this period that the law which con-

nects these angles was discovered. The cause of refraction appeared to him to be the re-

sistance which the rays suffer in passing into the denser medium of water or glass, and one

can see in his reasoning an obscure idea of the resolution of forces. He also treats of the

rainbow, and remarks, that the altitudes of the sun and bow together always amount to

42 degrees. He next considers the structure of the eye, of which he has given a toler-

ably accurate,description, and proves^ as Alhazen had before done, ^ that vision is not

performed by the emission of rays from the eye.

Roger Bacon, distinguished for pursuing the path of true philosophy in the midst of an

1 Barrow, in his 9tk lecture, says of this Problem, that it may truly be called Bug/irxam, as hardly any

one more difficult had then been attempted by geometers. He adds, that, after trying the analysis in many

different ways, he had found nothing preferable to the solution of Alhazen, which he therefore gives only

freed from the prolixness and obscurity with which the original is chargeable. Lectiones Opticee^ Sect. 9.

p. 65. A very elegant solution of the same problem is given by Simson, at the end of his Conic Sections.

2 The name of this author is commonly written Vitellio. He may be supposed to have known best the

orthography of his own name.

3 Alhazen, Opt. lib. 1. ^
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age of ignorance and error, belongs to the same period ; and applied to the study of op-

tics with peculiar diligence. It does not appear, however, that he added much to the

discoveries of Alhazen and Ptolemy, with whose writings, particularly those of the former,

he seems to have been well acquainted. In some things he was much behind the Ara-

bian optician, as he supposed with the ancients that vision is performed by rays emitted

from the eye. It must, however, be allowed, that the arguments employed on both sides

of this question are so weak and inconclusive, as very much to diminish the merit of being

right, and the demerit of being wrong. What is most to the credit of Bacon, is the near

approach he appears to have made to the knowledge of lenses, and their use in assisting vi-

sion. Alhazen had remarked, that small objects, letters, for instance, viewed through a

segment of a glass sphere, were seen magnified, and that it is the larger segment which

magnifies the most. The spherical segment was supposed to be laid with its base on the

letters, or other minute objects which were to be viewed. Bacon recommends the smaller

segment, and observes, that the greater, though it magnify more, places the object farther

off than its natural position, while the other brings it nearer. This shows sufficiently, that

he knew how to trace the progress of the rays of light through a spherical transparent

body, and understood, what was the thing least obvious, how to determine the place of the

image. Smith, in his Optics, endeavours to show, that these conclusions were purely

theoretical, and that Roger Bacon had never made any experiments with such glasses,

notwithstanding that he speaks as if he had done so. ' This severe remark proceeds

on some slight inaccuracy in Bacon's description, which, however, does not seem suf-

ficient to authorize so harsh a conclusion. The probability appears rather to be, as

Molineux supposed, that Bacon had made experiments with such glasses, and was both

practically and theoretically acquainted with their properties. At the same time, it.

must be acknowledged, that his credulity on many points, and his fondness for the

marvellous, which, with every respect for his talents, it is impossible to deny, take,

something away from the force of his testimony, except when it is very expressly given.

However that may be in the present case, it is probable, that the knowledge of the

true properties of these glasses, whether it was theoretical or practical, may have had a

share in introducing the use of lenses, and in the invention of spectacles, which took

place not long after.

It would be desirable to ascertain the exact period of an invention of such singular uti-

' Smith's Optics, Vol. II, Remarks, $ 70.
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lity as this last ; one that diffuses its advantages so widely, and that contributes so much

to the solace and comfort of old age, by protecting the most intellectual of the senses

against the general progress of decay. In the obscurity of a dark age, careless about re-

cording discoveries of which it knew not the principle or the value, a few faint traces and

imperfect indications serve only to point out certain limits within whicli the thing sought

for is contained. Seeking for the origin of a discovery, is like seeking for the source of a

river where innumerable streams have claims to the honour, between whicli it is impos-

sible to decide, and where the only thing that can be known with certainty is the boun-

dary by which they are all circumscribed. The reader will find the evidence concerning

the invention of spectacles very fully discussed in Smith's Optics, from which the most

probable conclusion is, that the date goes back to the year 1313, and cannot with any cer-

tainty be traced farther.
*

The lapse of more than two hundred years brings us down to Maurolyeus, and to an

age when men of science ceased to be so thinly scattered over the wastes of time. Mau-

rolyeus, whose knowledge of the pure mathematics has been already mentioned, was

distinguished for his skill in optics. He was acquainted with the crystalline lens, and

conceived that its office is to transmit to the optic nerve the species of external ob-

jects J and in this process he does not consider the retina as any way concerned. This

theory, though so imperfect, led him nevertheless to form a right judgment of the de-

fects of short-sighted and long-sighted eyes. In one of his first works, Theoremata de

Lumitie et Umbra, he also gives an accurate solution of a question proposed by Aristotle,

viz. why the light of the sun, admitted through a small hole, and received on a plane

at a certain distance from it, always illuminates a round space, whatever be the figure of

the hole itself, whereas, through a large aperture, the illuminated space has the figure of

the aperture. To conceive the reason of this, suppose that the figure of the hole is a

triangle j it is plain that at each angle the illuminated space will be terminated by a cir-

cular arch of which the centre corresponds to the angular point, and the radius to the;

angle subtended by the sun's semidiameter. Thus the illuminated space is rounded off at;

the angles j and when the hole is so small that the size of those roundings bears a large;

proportion to the distance of their centres, the figure comes near to a circle, and may be

to appearance quite round. This is the true solution, and the same with that of Mauro-

1 Smith's Optics, Vol. II. Remarks, ^ 75.
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lyciis. The same author appears also to have observed the caustic curve formed by reflec-

tion from a concave speculum.

A considerable step in optical discovery was made at this time by Baptista Porta, a Nea-

politan, who invented the Camera Obscuray about the year 156*0, and described it in a

work, entitled Magia NaturaUs. The light was admitted through a small hole in the

window-shutter of a dark room, and gave an inverted picture of the objects from which it

proceeded, on the opposite wall. A lens was not employed in the first construction of

this apparatus, but was afterwards used ; and Porta went so far as to consider how the ef-

fect might be produced without inversion. He appears to have been a man of great in-

genuity ; and though much of the Magia NaturaUs is directed to frivolous objects, it in-

dicates a great familiarity with experiment and observation. It is remarkable, that we

find mention made in it of the reflection of cold by a speculum, ' an experiment which,

of late, has drawn so much attention, and has been supposed to be so entirely new. The
cold was perceived by making the focus fall on the eye, which, in the absence of the thermo-

meter, was perhaps the best measure of small variations of temperature. Portals book was

extremely popular ; and when we find it quickly translated into Italian, French, Spanish,

and Arabic, we see how much the love of science was now excited, and what effects the

art of printing was now beginning to produce. Baptista Porta was a man of fortune, and

his house was so much the resort of the curious and learned at Naples, that it awakened

the jealousy with which the court of Rome watched the progress of improvement. How
grievous h; is to observe the head of the Christian church in that and the succeeding

age, like the Anarch old in Milton, reigning in the midst of darkness, and complain-

ing of the encroachments which the realm of light was continually making on his ancient

empire

!

The constitution of the eye, and the functions of the different parts of which it consists,

were not yet fully understood. Maurolycus had nearly discovered the secret, and it was but

a thin, though, to him, an impenetrable veil, which still concealed one important part of the

truth. This veil was drawn aside by the Neapolitan philosopher ; but the complete dis-

covery of the truth was left to Kepler, who, to the glory of finding out the true laws of

the planetary system, added that of first analyzing the whole scheme of nature in the

structure of the eye. He perceived the exact resemblance of this organ to the dark cham-

ber, the rays entering the pupil being collected by the crystalline lens, and the other hu-

^ Magia Naturalis, Lib. IT. cap. 4. p. 583. Amsterdam edit. 1664.
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mours of the eye, into foci, which paint on the reti7ia the inverted images of external

objects. By another step of the process, to which our analysis can never be expected to

extend, the mind perceives the images thus fomed, and refers them at the same time to

things without.

It seemed a great difficulty, that, though the images be inverted, the objects are seen

erect ; but when it is considered that each point in the object is seen in the direction of

the line in which the light passes from it to the retina, through the centre of the eye, it

will appear that the upright position of the object is a necessary consequence of this ar-

rangement.

Kepler's discovery is explained in his ParaUpomena in Vitellionem ' (Remarks on the

Optics of Vitello), a work of great genius, abounding with new and enlarged views, though

mixed occasionally with some unsound and visionary speculations. This book appeared in

1604. In the next article we shall have occasion to return to the consideration of other

parts of Kepler's optical discoveries.

S, From Kepler to the commencement of Newton's Optical Discoveries.

The rainbow had, from the earliest times, been an object of interest with those who bestow^-

ed attention on optical appearances, but it is much too complicated a phenomenon to be

easily explained. In general, however, it was understood to arise from light reflected by

the drops of rain falling from a cloud opposite to the sun. The difficulty seemed to be

how to account for the colour, which is never produced in white light, such as that of the

sun, by mere reflection. Maurolycus advanced a considerable step when he supposed that

the light enters the drop, and acquires colour by refraction ;
but in tracing the course of

the ray he was quite bewildered. Others supposed the refraction and the colour to be

the effect of one drop, and the reflection of another; so that two refractions and one

reflection were employed, but in such a manner as to be still very remote from the truth.

Antonio de Dominis, Archbishop of Spalatro, had the good fortune to fall upon the true

explanation. Having placed a bottle of water opposite to the sun, and a little above his

eye, he saw a beam of light issue from the under side of the bottle, which acquired different

colours, in the same order, and with the same brilliancy as in the rainbow, when the bottle

was a little raised or depressed. From comparing all the circumstances, he perceived that

the rays had entered the bottle, and that, after two refractions from the convex part, and

^ Caput 5. de Modo Visioni>.



S^:COND DISSERTATION. II9

a reflection from the concave, they were returned to the eye tinged with different colours,

according to the angle at which the ray had entered. The rays that gave the same colour

made the same angle with the surface, and hence all the drops that gave the same colour

must be arranged in a circle, the centre of which was the point in the cloud opposite to

the sun. This, though not a complete theory of the rainbow, and though it left a great

deal to occupy the attention, first of Descartes, and afterwards of Newton, was perfectly

just, and carried the explanation as far as the principles then understood allowed it to go.

The discovery itself may be considered as an anomaly in science, as it is one of a very

refined and subtle nature, made by a man who has given no other indication of much

scientific sagacity or acuteness. In many things his writings show great ignorance of prin-

ciples ofoptics well known in his own time, so that Boscovich, an excellent judge in such

matters, has said of him, " homo opticarum rerum, supra id quod patiatur ea setas imperi-

tissimus." The book containing this discovery was published in 1611. *

A discovery of the same period, but somewhat earlier, will always be considered as

among the most remarkable in the whole circle of human knowledge. It is the invention

of the telescope, the work in which (by following unconsciously the plan of nature in the

formation of the eye) man has come the nearest to the construction of a new organ of

sense. For this great invention, in its original form, we are indebted to accident, or

to the trials of men who had little knowledge of the principles of the science on

which they were conferring so great a favour. A series of scientific improvements, con-

tinued for more than two hundred years, has continually added to the perfection of this

noble instrument, and has almost entitled science to consider the telescope as its own

production.

It will readily be believed, that the origin of such an invention has been abundantly ^

inquired into. The result, however, as is usual in such cases, has not been quite satisfac-

tory ; and all that is known with certainty is, that the honour belongs to the town of

Middleburgh in Zealand, and that the date is between the last ten years of the sixteenth

century, and the first ten of the seventeenth. Two different workmen belonging to that

town, Zachariah Jans, and John Lapprey, have testimonies in their favour between which

it is difficult to decide ; the former goes back to 1590, the latter comes down to about

1610. It is not of miich consequence to settle the priority in a matter which is purely

accidental
; yet one would not wish to forget or mistake the names of men whom even

' De Radiis Lucis in Vitris perspectivis et Iride.^—Venetiis, in 4to.
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cliaiice had rendered so great benefactors to science. What we know with certainty is,

tliat the account of the effect produced by this new combination of glasses being carried

to Galileo in 1610, led that great philosopher to the construction of the telescope, and

to the interesting discoveries already enumerated. By what principle he was guided to

the combination, which consists of one convex and one concave lens, he has not explain-

ed, and we cannot now exactly ascertain. He had no doubt observed, that a convex lens,

such as was common in spectacles, formed images of objects, which were distinctly seen

when thrown on a wall or on a screen. He might observe also, that if the image, instead

of falling on the screen, were made to fall on the eye, the vision was confused and indis-

tinct. In the trials to remedy this indistinctness, by means of another glass, it would be

found that a concave lens succeeded when placed before the eye, the eye itself being als®

a little more advanced than the screen had been.

This instrument, though very imperfect, compared with those which have been since

constructed, gave so much satisfaction, that it remained long without any material improve-

ment. Descartes, whose treatise on Optics was written near thirty years after the invention

of the telescope, makes no mention of any but such as is composed of a convex object-glass,

and a concave eye-glass. The theory of it, indeed, was given by Kepler in his Dioptrics

(1611), when he also pointed out the astronomical telescope, or that which is composed

of two convex lenses, and inverts the objects. He did not, however, construct a telescope

of that kind, which appears to have been first done by Schemer, who has given an account

of it in the Rosa Ursina (in l650), quoted by Montucla.

'

After the invention of the telescope, that of the microscope was easy ; and it is also to

Galileo that we are indebted for this instrument, which discovers an immensity on the one

side of man, scarcely less wonderful than that which the telescope discovers on the other.

The extension and divisibility of matter are thus rendered to the natural philosopher

almost as unlimited as the extension and the divisibility of space are to the geometer.

The theory of the telescope, now become the main object in optical science, required

that the law of refraction should, if possible, be accurately ascertained. This had not yet

been effected, and Kepler, whose Dioptrics was the most perfect treatise on refraction

which had yet appeared, had been unable to determine the general principle which con-

nects the angles of incidence and refraction. In the case of glass, he had found by ex-

periment, that those angles, when small, are nearly in the ratio of three to two, and on

' Vol. II. p. 234, 2d edit.

5
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this hypothesis he had found the focus of a double convex lens, when the curvature of
both sides is equal, to be the centre of curvature of the side turned toward the object,

a proposition which is known to coincide with experiment. From the same approxima-
tion, he derived other conclusions, which were found useful in practice, in the cases where
the angles just mentioned were very small.

The discoveryof the true law of refraction was the work of Snellius, the same mathematician

whose labours concerning the figure of the earth were before mentioned. In order to ex-

press this law, he supposed a perpendicular to the refracting surface, at the point where the

refraction is made, and also another line parallel to this perpendicular at any given

distance from it. The refracted ray, as it proceeds, will meet this parallel, and the inci-

dent ray is supposed to be produced, till it do so likewise. Now, the general truth which
Snellius found to hold, whatever was the position of the incident ray, is, that the seg-

ments of the refracted ray and of the incident ray, intercepted by these parallels, had al-

ways the same ratio to one another. If either of the media were changed, that through
which the incident ray, or that through which the refracted ray passed, this ratio would
be changed, but while the media remained the same, the ratio continued unalterable. It

IS seldom that a general truth is seen at first under the most simple aspect : this law ad-

mits of being more simply expressed, for, in the triangle formed by the two segments of
the rays, and by the parallel which they intersect, the said segments have the same ratio

with the sines of the opposite angles, that is, with the sines of the angles of incidence and
refraction. The law, therefore, comes to this, that, in the refraction of light, by the
same medium, the sine of the angle of incidence has to the sine of the angle of refraction

always the same ratio. This last simplification did not occur to Snellius ; it is the work
of Descartes, and was first given in his Dioptrics, in 1637, where no mention is made
of Snellius, and the law of refraction appears as the discovery of the author. This na-
turally gave rise to heavy charges against the candour and integrity of the French philo-

sopher. The work of Snellius had never been published, and the author himself was
dead; but the proposition just referred to had been communicated to his friends, and
had been taught by his countryman. Professor Hortensius, in his lectures. There is no
doubt, therefore, that the discovery was first made by Snellius, but whether Descartes

derived it from him, or was himself the second discoverer, remains undecided. The
question is one of those, where a man's conduct in a particular situation can only be
rightly interpreted from his general character and behaviour. If Descartes had been
uniformly fair and candid in his intercourse with others, one would have rejected with
disdain a suspicion of the kind just mentioned. But the truth is, that he appears through-

DISS. II. PART r, Q
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out a jealous and suspicious man, always inclined to depress and conceal the merit of

others. In speaking of the inventor of the telescope, he has told minutely all that is

due to accident, but has passed carefully over all that proceeded from design, and has

incurred the reproach of relating the origin of that instrument, without mentioning the

name of Galileo. In the same manner, he omits to speak of the discoveries of Kepler, so

nearly connected with his own and in treating of the rainbow, he has made no mention

of Antonio de Dominis. It is impossible that all this should not produce an unfavour-

able impression, and hence it is, that even the warmest admirers of Descartes do not pre-

tend that his conduct toward Snellius can be completely justified.

Descartes would have conceived his philosophy to be disgraced if it had borrowed

any general principle from experience, and he therefore derived, or affected to derive,

the law of refraction from reasoning or from theory. In this reasoning, there were so

many arbitrary suppositions concerning the nature of light, and the action of transpa.

rent bodies, that no confidence can be placed in the conclusions deduced from it. It is

indeed quite evident, that, independently of experiment, Descartes himself could have

put no trust in it, and it k impossible not to feel how much more it would have been

for the credit of that philosopher to have fairly confessed that the knowledge of the law

was from experiment, and that the business of theory was to deduce from thence some in-

ferences with respect to the constitution of light and of transparent bodies. This I con-

ceive to be the true method of philosophizing, but it is the reverse of that which Descartes

pursued on all occasions.

The weakness of his reasoning was perceived and attacked by Fermat, who, at the

same time, was not very fortunate in the theory which he proposed to substitute for that

of his rival. The latter had laid it down as certain, that light, of which he supposed

the velocity infinite, or the propagation instantaneous, meets with less obstruction in

dense than in rare bodies, for which reason, it is refracted toward the perpendicular, m

passing from the latter into the former. This seemed to Fermat a very improbable

supposition, and he conceived the contrary to be true, viz. that light in rare bodies

has less obstruction, and moves with greater velocity than in dense bodies. On this

supposition, and appealing, not to physical, but to final causes. Format imagined to

himself that he could deduce the true law of refraction. He conceived it to be a fact

that lio-ht moves always between two points, so as to go from the one to the other m

the lerst time possible. Hence, in order to pass from a given point in a rarer medium

where it moves faster, to a given point in a denser medium where it moves slower, so

that the time may be a minimum, it must continue longer in the former medium than

if it held a rectilineal course, and the bending of its path, on entering the latter, will
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therefore be toward the perpendicular. On instituting the calculus, according to his

own doctrine of maxima and minima^ Fermat found, to his surprise, that the path of the

ray must be such, that the sines of the angles of incidence and refraction have a constant

ratio to one another. Thus did these philosophers, setting out from suppositions en-

tirely contrary, and following routes which only agreed in being quite unphilosophical

and arbitrary, arrive, by a very unexpected coincidence, at the same conclusion. Fermat

could no longer deny the law of refraction, as laid down by Descartes, but he was less

than ever disposed to admit the justness of his reasoning.

Descartes proceeded from this to a problem which, though suggested by optical con-

siderations, was purely geometrical, and in which his researches were completely success-

ful. It was well known, that, in the ordinary cases of refraction by spherical and other

surfaces, the rays are not collected into one point, but have their foci spread over a cer-

tain surface, the sections of which are the curves called caustic curves, and that the focus

of opticians is only a point in this surface, where the rays are more condensed, and, of

course, the illumination more intense than in other parts of it. It is plain, however, that

if refraction is to be employed, either for- the purpose of producing light or heat, it would

be a great advantage to have all the rays which come from the same point of an object

united accurately, after refraction, in the same point of the image. This gave rise to an

inquiry into the figure which the superficies, separating two transparent media of different

refracting powers, must have, in order that all the rays diverging from a given point

might, by refraction at the said superficies, be made to converge to another given point.

'

The problem was resolved by Descartes in its full extent ; and he proved, that the curves,

proper for generating such superficies by their revolution, are all comprehended under

one general character, viz. that there are always two given points, from which, if straight

lines be drawn to any point in the curve, the one of these, plus or minus, that which has

a given ratio to the other, is equal to a given line.

It is evident, when the given ratio here mentioned is a ratio of equality, that the curve

is a conic section, and the two given points its two foci. The curves, in general, are of

the fourth or the second order, and have been distinguished by the name of the ovals of

Descartes.

From this very ingenious investigation no practical result of advantage in the con-

struction of lenses has been derived. The mechanical difficulties of working a super-

ficies into any figure but a spherical one are so great, that, notwithstanding all the ef-

^ Cartesii Dioptrices, cap. 8vum
;
Geometria, lib. 2dus.
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forts of Descartes himself, and of many of his followers, they have never been overcome,

so that the great improvements in optical instruments have arisen in a quarter entirely

different.

Descartes gave also a full explanation of the rainbow, ' as far as colour was not concern-

ed, a part of the problem which remained for Newton to resolve. The path of the ray

was traced, and the angles of the incident ray, with that which emerges after two refrac-

tions and one reflection, was accurately determined. Descartes paid little attention to

those who had gone before him, and, as already remarked, never once mentioned the

Archbishop of Spalatro. Like Aristotle, he seems to have formed the design of cutting

off the memory of all his predecessors, but the invention of printing had made this a far

more hopeless undertaking than it was in the days of the Greek philosopher.

After the publication of the Dioptrics of Descartes, in 1637, a considerable interval

took place, during which optics, and indeed science in general, made but little progress,

till the Optica Promota of James Gregory, in 1663, seemed to put them again in motion.

The author of this work, a profound and inventive geometer, had applied diligently to

the study of optics and the improvement of optical instruments. The Optica Promota

embraced several new inquiries concerning the illumination and distinctness of the

images formed in the foci of lenses, and contained an account of the Reflecting Telescope

still known by the name of its author. The consideration which suggested this instrument

was the imperfection of the images formed by spherical lenses, in consequence of which,

they are not in plane, but in curved surfaces. The desire of removing this imperfection

led Gregory to substitute reflection for refraction in the construction of telescopes ; and

by this means, while he was seeking to remedy a small evil, he provided the means of

avoiding a much greater one, with which he was not yet acquainted, viz. that which arises

from the unequal refrangibility of light. The attention of Newton was about the same

time drawn to the same object, but with a perfect knowledge of the defect which he want-

ed to remove. Gregory thought it necessary that the specula should be of a parabolic

figure ; and the execution proved so difficult, that the instrument, during his own life,

was never brought to any perfection. The specula were afterwards constructed of the

ordinary spherical form, and the Gregorian telescope, till the time of Dr Herschel, was

more in use than the Newtonian.

Gregory was professor of mathematics at St Andrews, and afterwards for a short time

at Edinburgh. His writings strongly mark the imperfect intercourse which subsisted at

^ Meteorum, cap. Svum.
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that time between this country and the Continent. Though the Optics of Descartes had
been published twenty-five years, Gregory had not heard of the discovery of the law of
refraction, and had found it out only by his own efforts j—happy in being able, by the fer-

tility of his genius, to supply the defects of an insulated and remote situation.

A course of lectures on optics, delivered at Cambridge in 1668, by Dr Barrow, and
published in the year following, treated of all the more difficult questions which had oc
curred in that state of the science, with the acuteness and depth which are found in all

the writings of that geometer. This work contains some new views in optics, and a great

deal of profound mathematical discussion.

About this time Grimaldi, a learned Jesuit, the companion of Riccioli, in his astronomi-

cal labours, made known some optical phenomena which had hitherto escaped observation.

They respected the action of bodies on light, and when compared with reflection and re-

fraction, might be called, in the language of Bacon's philosophy, crepuscular instances,

indicating an action of the same kind, but much weaker and less perceptible. Having
stretched a hair across a sun-beam, admitted through a hole in the window-shutter of a
dark chamber, he was surprised to find the shadow much larger than the natural diver-

gence of the rays could have led him to expect. Other facts of the same kind made
known the general law of the diffraction or injea^ion of light, and showed that the rays

are acted on by bodies, and turned out of their rectilineal course, even when not in con-
tact, but at a measurable distance from the surfaces or edges of such bodies. Grimaldi
gave an account of those facts in a treatise printed at Bologna in 1665.

'

Optics, as indeed all the branches of natural philosophy, have great obligations to Huy-
gens. The former was among the first scientific objects which occupied his mind ; and
his Dioptrics, though a posthumous work, is most of it the composition of his early youth.
It is written with great perspicuity and precision, and is said to have been a favourite book
with N£wton himself. Though beginning from the first elements, it contains a full de-
velopement of the matters of greatest difficulty in the construction of telescopes, particu-

larly in what concerns the indistinctness arising from the imperfect foci into which rays

are united by spherical lenses
; and rules are deduced for constructing telescopes, which,

though of different sizes, shall have the same degree of distinctness, illumination, &c.
Huygens was besides a practical optician ; he polished lenses, and constructed telescopes

with his own hands, and some of his object-glasses were of the enormous focal distance of
130 feet. To his Dioptrics is added a valuable treatise De Formandis Vitris.

» Physico-Mathesis de Lumine, Coloribus, &c. in 4to.
/
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In the history of optics, particular attention is due to his theory of Hght, which was first

communicated to the Academy of Sciences of Pans, in I678, and afterwards puhHshed,

with enlargements, in I69O. '

Light, according to this ingenious system, consists in certain undulations communi-

cated by luminous bodies to the etherial fluid which fills all space. This fluid is composed

of the most subtle matter, is highly elastic, and the undulations are propagated through it

with great velocity in spherical su,.erficies proceeding from a centre. Light, in this view

of it, differs from that of the Cartesian system, which is supposed to be without elasticity,

and to convey impressions instantaneously, as a staff does from the object it touches to the

hand which holds it.

It is not, however, in this general view, that the ingenuity of the theory appears, but in

its application to explain the equality of the angles o inci ence and reflection j and, most

of all, the constant ratio which subsists between the sines of the angles of incidence and of

refraction. Few things are to be met with more simple and beautiful than this last appli-

cation of the theory ; but that which is most remarkable of all is, the use made of it to ex-

plain the double refraction of Iceland crystal. This crystal, which is no other than the

calcareous spar of mineralogists, has not only the property of refracting light in the usual

manner of glass, water, and other transparent bodies, but it has also another power of re-

fraction, by which even the rays falling perpendicularly on the surface of the crystal are

turned out of their course, so that a double image is formed of all objects see j through

these crystals. This property belongs not only to calcareous spar, but, in a greater or less

degree, to all substances which are both crystallized and transparent.

The common refraction is explained by Huygens, on the supposition, that the undula-

tions in the luminous fluid are propagated in the form of spherical waves. The double re-

fraction is explained on the supposition, that the undulations of light, in passing through

the calcareous spar, assume a spheroidal form \ and this hypothesis, though it does not ap-

ply with the same simplicity as the former, yet admits of such precision, that a proportion

of the axes of the spheroids may be assigned, which will account for the precise quantity

of the extraordinary refraction, and for all the phenomena dependent on it, which Huy-

gens had studied with great care, and had reduced to the smallest number of general facts.

That these spheroidal undulations actually exist, he would, after all, be a bold theorist

who should affirm ; but that the supposition of their existence is an accurate expression

' Traite de la Lumiere. Leyd. I69O.
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of the phenomena of double refraction, cannot be doubted. When one enunciates the hy-

pothesis of the spheroidal undulations, he, in fact, expresses in- a single sentence all the

phenomena of double refraction. The hypothesis is therefore the means of representing

these phenomena, and the laws which they obey, to the imagination or the understanding,

and there is, perhaps, no theory in optics, and but very few in natural philosophy, of which

'more can be said. Theory, therefore, in this instance, is merely to be regarded as the ex-

pression of a general law, and in that light, I think, it is considered by La Place.

To carry the theory of Huygens farther, and to render it quite satisfactory, a reason

ought to be assigned why the undulations of the luminous fluid are spheroidal in the case

of crystals, and spherical in all other cases. This would be to render the generalization

more complete ; and till that is done, and a connection clearly established between the

structure of crystallized bodies, and the property of double refraction, the theory will re-

main imperfect. The attention which at present is given to this most singular and inter-

esting branch of optics,' and the great number of new phenomena observed and classed

under the head of the Polarisation ofLights make it almost certain that this object will

be either speedily accomplished, or that science has here reached one of the immoveable

barriers by which the circle of human knowledge is to be for ever circumscribed.





Supplement
TO THE

ENCYCLOPEDIA BRITANNICA.

AUSTRALASIA,
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tory Ob-
servations.

Australasia. TN Modern Geography, the jifth great division of

X the Earth's surface. A systematic classification

in geography is as necessary to enable us to form
clear and comprehensive views of its objects, as it is

in botany, mineralogy, geology, or any other depart-

ment of physical science, though incapable of being

brought to the same degree of perfection. The rapid

progress made, during the last fifty years of the past

century, in the discovery of those almost innumer-

able Islands that are scattered over the three great

oceans, the Indian, the Southern, and the Pacific,

peopled by various races of human beings, differ-

ing in their features, manners, dispositions, and lan-

guage, forcibly demanded some such systematic ar-

rangement ; otherwise, as the President De Brosses

has observed, " The sight would be dazzled and
confounded, if care were not exerted to relieve it,

and fix its attention by divisions marked from dis-

tance to distance."

It was this learned and very intelligent writer

who first suggested, that all the Lands and Islands in

the Austral world should be divided into three por-

tions, corresponding with the three great Oceans, the

Indian or Ethiopic, the Atlantic, and the Pacific;

those in the Indian Ocean, and to the south of Asia,

to be named Australasia ; those in the two Pacifies,

from the multitude of Islands, Polynesia (a name first

used, we believe, by De Barros), and those in the

Atlantic, to the south of Cape Horn, and the Cape of
Good Hope, M<tgellanica. The last, however, be-
came unnecessary, as soon as it was ascertained, that

the Terra Australis incognita had no existence. Some
idea may be formed of the rapid progress made in

VOI,, JI. PART I.

maritime geography, even within the last fifty years, Australasia,

and of its imperfection previous to that period, when
*

it is stated, that, in the year 1770, the enlightened
and industrious hydrographer, the late Alexander Dal-
rymple, asserted that the great southern continefit was
not then a matter of discovery, for that it had been
seen on the west by Tasman in l642, and on the
east by Juan Fernandez, above half a century before;

adding, without any doubt or hesitation, that " the
countries intermediate, equal in extent to all the
civilized part of Asia, from Turkey to China inclu-

sive, still remain unexplored." Nay, more, " that it

extended from 30° south to the pole, and that the
number of its inhabitants was probably more than
fifty millions.'' All these facts he discovers in the
Spanish and Portuguese voyages in the South Pacific

Ocean. [Historical Collections.)

The two divisions of Australasia and Polynesia will

be found to comprehend, with sufficient convenience,

all those Islands, that cannot with propriety be re-

ferred to any of the four continents of the Globe.
Nor is there any difficulty in drawing the line of se-

paration between those two divisions
;
though it is

not quite so easy to mark the distinct boundary be-
tween the Australasian and the Asiatic Islands, where
they melt into each other, about the Equator, at the
north-west extremity of Papua or New Guinea. In
a geographical view, the small Islands of Way-
giou, Salwatty, Batanta, Mysol, and Timorlaut, ought
strictly to belong to Australasia ; but peopled, as they
are, by Asiatics of the Malay tribe, and under the

influence of the Dutch Islands, it may, perhaps, be
more proper, in a moral and political point of view,

A
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Boundaries.

Ausiralasia. to consider them as belonging to the Asiatic Islands

;

'

more particularly, as we shall then have all the Aus-

tralasian population, with very few exceptions, mark-

ed with the African or Negro character. But, m
fact, all geographical divisions are and must be to a

certain degree arbitrary.

• If, then, we take the equator as the northern

boundary from the 132° to the 175° of east longitude

;

continue a line on the latter meridian to the 55th

parallel (bending a little to take in New Zealand

for the eastern ; another line along the same parallel

to the 65° of east longitude for the southern ;
and a

slanting line to the point on the equator from which

we set out, so as to include Kerguelens land, and

pass on the eastern sides of Timorlaut, Ceranri, Mysol,

and Salwatty, for the western boundary ;—those hnes

will circumscribe the whole of the Australasian

Islands. We have included ihe uninhabited Islands

of Kerguelen, and St Paul and Amsterdam, because

they cannot properly be consideredas African Islands ;

thoiagh arranged, we believe, under that division by

Pinkerton : they are of less importance to geogra-

phy than to geology.
^ r ^

Australasia, then, may be subdivided mto the fol-

lowing Groups and Islands

:

1. Notasla, or New Holland.

2. Van Dieman's land.

5. Papua, or New Guinea.

4. New Britain, New Ireland, and neighbourmg

Islands.

5. Solomon's Islands.

6. New Hebrides.

7. New Caledonia.

8. New Zealand, and Isles to the southward.^

9. Kerguelen's Islands, or Islands of Desolation.

10. St Paul and Amsterdam.

11. Numerous reefs and Islets of Coral scattered over

the Australasian Sea.

I«Jew Hoi- I. The first attempt to explore this Island, which,

tend. from its size, may be considered as the fifth continent

of the earth, is unquestionably due to the Dutch;

for, although some part of the northern coast may

have been seen by the early navigators of Spam and

Portugal, there is no direct testimony in favour ot

such discovery. There are two charts m the British

Museum which belonged to the Harleian Collection,

one French, without date, which was probably the

oriwnal, and the other English, apparently a copy
;
the

latter is dedicated to the King of England, and bears

date 1542 • in both of these charts is marked down

an extensive tract of country to the southward of

Progress of the Moluccas, under the name of Great Jam, agree-

Discovery. inff more nearly with the position and extent ot New

Holland than any other land. The form given to

the north-west part of the coast approaches nearest

to the truth, a part, indeed, which may have been

seen by these early navigators in their return froni the

Moluccas, long before the date of the English chart.

It is a singular coincidence in geographical nomen-

clature, that on the east coast of the French chart,

something like a Botany Day sliould be designated

under the name of Coste des Herhaiges. Ihe Abbe

Prevost, in the Histoire Generate des Voyages, and

the President De Brosses, in his Histoire des Navi-

gations aux Terres Audrales, are not very happy in Australasia,

advancing a claim in favour of Paulovier de Gonne- ^-^'^^T^

ville, a French Captain, to the discovery of this Terra

Australis in 1504. It was the coast of Madagascar

upon which Gonneville, as is evident by their own

accounts, was driven.

The best and most authentic abstract of the Dutch

discoveries, on the coasts of New Holland, is con-

tained in the instructions given by the Governor-

General of Batavia to Commodore Abel Janzen

Tasman, and pubUshed by Mr Dalrymple in his

Collection .concerning Papua. From this document,

it appears, that tlie Dutch government of Bantam, in

1605,. dispatched the Duyfhen yacht to explore the

Islands of New Guinea. Returning to the southward,

along the Islands on the northern side of Torres'

Strait, she came to that part of the Great South

Land, which is now called Cape York ; but all these

lands were then thought to be connected, and to

form the southern coast of New Guinea. " Thus,"

says Captain Flinders, " without being conscious

of it, the commander of the Duyfhen made the first

authenticated discovery of any part of the Great

South Land, about the month of March 1606."

About the same place, and in the same year, Torres,

a Spanish navigator, being second in command to

Fernandez de Quiros, saw the Terra Australis, but

had as little knowledge of the nature of his discove-

ry as the commander of the Duyfhen. He passed

the strait, however, which divides this Terra Austram

lis from New Guinea, whose existence was not ge-

nerally known till 1770, when it was again discover-

ed and passed by our great circumnavigator Captain

Cook. Of this, and his other discoveries, Torres

addressed an account to the King of Spain ;
and, as

it afterwards appeared, had taken the precaution to

lodge a copy of it in the archives of Manilla
;
for,

when that city was surrendered to the British forces

in 1762, Mr Dalrymple snatched from oblivion this

interesting document of early discovery ;
and as a

just tribute to the enterprising Spanish navigator, he

gave to this passage the name of Torres Strait, by

which it is now universally known.

In 1617 the Dutch sent a second expedition, but

" with little success ;" the journals of which were lost.

In 1623, the yachts Pera and Arnheim were dis-

patched from Amboyna, under the command of Jan

Carstens, who, with eight of the Arnheim's crew,

was treacherously murdered by the natives of New
Guinea ; but the vessels prosecuted the voyage, and

discovered the great Islands Arnheim and the Spult.

The Arnheim returned to Amboyna; the Pera per-

sisted, and ran along the west coast of New Guinea,

as they thought, but it was New Holland, to Cape

Keer-veer, or Turn-again, and from thence explored

the coast farther southward, as far as 17°, to Staten

River. " In this discovery were found everyvrhere

shallow water and barren coasts, Islands altogether

thinly peopled by divers cruel, poor, and brutal na-

tions ; and of very little use to the (Dutch East In-

dia) Company."
The next expedition sent by the Dutch was irom

Bandain the year 16S6, when Gerrit Tomaz Pool

proceeded with the yachts Klein Amsterdam, and

Weselj and nearly at the same place, on the coast of
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Ansiialasia. New Guinea, met the same fate which had befallen

^*^''V^^ Carstens ; but the supercargo, Pieterson, continued

the voyage, and discovered the coast of Arnheim, or

Van Dieman's land, in ll*^ south, and sailed along

the shore 120 miles, without seeing any inhabitants.

Abel Jansen Tasman sailed on a second voyage
of discovery from Batavia in 1644, but no account
of this voyage was ever made public, iior is it known
to exist. No chart bearing his name is now known,
but there is little doubt that the north-west coast

of New Holland was first explored by him ; and it

is singular enough, that Dampier should say he
had Tasman's chart of it. Tasman is also supposed
to have sailed round the Gulf of Carpentaria, an
opinion which Captain Flinders considers to be
strengthened, from the names of Tasman, of the go-

vernor-general, and of two of the council, who sign-

ed his instructions, being applied to places at the

head of the gulf, as well as that of Maria, the go-

vernor's daughter, to whom Tasman is said te have
been attached. Tasman had sailed, on a former
voyage, from Batavia in l642, for the Mauritius

;

from hence steering south and eastward upon dis-

covery, he fell in with land, to which he gave the

name of Anthony Van Dieman's Land, in honour of
the governor-general, " our master," he adds, " who
sent us out to make discoveries."

The last voyage undertaken by the Dutch, for the
discovery of Terra Australis, was in 1705, when
three Dutch vessels were sent from Timor, " with
orders to explore the north coast of New Holland
better than it had been done before." The account,
however, given by the President De Brosses is so
vague and imperfect, that very little satisfactory in-

formation is to be obtained from it. It is on the west
coast that the Dutch appear to have been most suc-
cessful. In Tasman's instructions it is stated, that
" in the years l6l6, l6l8, I619, and 1622, the west
coast of this great unknoivn southland, from 35° to

22° south latitude, was discovered by outward bound
ships, and among them, by the ship Endragt." Dirk
Hartog commanded this ship, and seems to have
made the coast in latitude about 26^° south, and to

have sailed northward, along it, to about 2S° ; giving
the name of Landt van Endragt to the coast so dis-

covered ; and that of Dirk Hartog's road (called af-

terwards Shark's Bay by Dampier) to an Inlet on
the coast, a little to the southward of 25°. A plate

of tin was found in 1 697, and again seen by Baudin in

1801, on one of the Islands which forms the road-
stead, bearing an inscription that the ship Endragt of
Amsterdam arrived there on the 25th October 1616.
After this several outward bound ships fell in, by ac-

cident, with different parts of this coast.

The Dutch made little progress in any other part
of the extensive coasts of New Holland. The in-

structions to Tasman say, " In the year I627, the
south coast of the Great South Land was accidentally

discovered by the ship the Guldee Zeepard, outward
bound from Fatherland, for the space of 1000 miles."

From th i circumstance of this ship having on boaj-d

Pieter Nuyts, who was sent from Batavia as ambas-
sador to Japan, and afterwards appointed governor
of Formosa, the name of Nuyts' Land was given to

this long range of coast.

The first English navigator who appears to have Ausiialasia.

seen any part of New Holland, is the celcbrat- '"'^^''^•^

ed William Dampier, who, in his buccaneering
voyage round the world, in January 1668, touched
at the north-west coast, for the purposes of careening
his vessel and procuring refreshments. He made
the land in latitude l6° 15', and ran along the shore
to the north-east, till he came to a bay or opening
fit for the purpose. In I699, Dampier, a second
time, visited the north-western coast of this Terra
Australis, being now legitimately employed in mak-
ing discovery, in his Majesty's ship the Roebuck.
Of this part of the coast little more is yet known
than what has been described by Dampier.

It was left for our celebrated navigator. Captain
Cook, to complete the grand outline of the fifth

continent of the world. The reign of George III.

will ever be distinguished for the liberal principles

on which voyages of discovery were undertaken, and
their results communicated to the world. The En-
deavour was fitted out to observe, at Taheite, the
transit of Venus over the sun's disk ; on her return,

in 1770, Captain, then Lieutenant Cook, explored
the whole east coast of the Terra Australis incognita,

from Cape Howe to Cape York, not minutely enter-
ing into the details of every part, which would have
been impossible, but laying down a correct general
outline. He reaped," says Captain Flinders, " the
harvest of discovery, but the gleanings of the field

remained to be gathered." In his passage through
Endeavour's Strait, between Cape York and the

Prince of Wales' Islands, he not only cleared up
the doubt which till then existed, of the actual se-

paration of Terra Australis from NeiKi Guinea, but, by
his accurate observations, enabled geographers to

assign something like a true place to the former dis-

coveries of the Dutch in these parts.

In 1 777 Captain Cook, in the Resolution and Dis-
covery, visited Van Dieman's Land ; but as Captain
Furneaux, in his Majesty's ship Adventure, had pre-
ceded him four years, and Tasman and Marion had
examined the coast, little was here supposed to re-

main for discovery, except in detail. It was long
subsequent to Furneaux's visit, that Van Dieman's
Land was ascertained to be an Island ; a discovery

which may have been retarded by that officer having
given an opinion, " that there is no strait between
New Holland and Van Dieman's Land, but a very
deep bay." The existence of such a strait was how-
ever still suspected, but the various attempts to ascer-

tain it, without success, by different navigators from
both sides of the coast, seemed to have decided the
question in the negative, when Mr Bass, surgeon of
the Reliance, having observed, as he ran down the east

coast in an open whale boat, that a heavy swell rolled

in from the westward, was satisfied in his own mind
that such a swell could proceed only from the great
Southern Ocean. To ascertain whether this was the
fact, was a point of great importance to the new co-
lony on the eastern coast ; and for this purpose Mr
Flinders, together with Mr Bass, were sent on this

service in a small decked boat ;— at the end of
three months, they returned to Port Jackson, with
an interesting account of the survey of the coasts of
Van Dieman's Laud, which they had completely cir-
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' Mr Bass, whose name the strait deservedly bears.

The French are entitled to the honour of some par-

tial discoveries on Terra Australis. Captain Marion

was dispatched in the year 1772 from the Isle of

France with two ships, the Mascarin and Marquis

de Castries, on a voyage of discovery, one of the

objects of which was that of the supposed southern

continent. He touched at Van Dieman's Land,

quarrelled with the natives, and finding no fresh wa-

ter, and the weather being stormy, he set sail for

New Zealand, having added very little to the prior

discoveries of Tasman.

In the year 1792, Rear-Admiral D'Entrecasteaux,

having been sent out with two ships, La Recherche

and UEsperance, in search of the unfortunate La

Perouse, made the south coast of New Holland,

which he explored as far as the Termination Island

of Vancouver, the deficiencies of whose chart he

was able to supply, by the state of the weather per-

mitting him to keep the coast closer on board than

the English navigator had been able to do. Ter-

mination Island was found to be the first of a large

group laid down by Nuyts, whose accuracy is

praised by the Admiral, he having found " the lati-

tude of Point Leuwen and of the coast of Nuyts'
' Land laid down with an exactness surprising for the

remote period in which they had been discovered."

This liberal acknowledgment did not, however, pre-

vent him from giving to the group of Islands, which

he only saw, but did not survey, the name of Archi-

pel de la Recherche. But the most iniportant dis-

covery of D*Entrecasteaux was an inlet on the

south coast of Van Dieman's Land, which was found

to be the entrance into a fine navigable channel,

running more than thirty miles to the northward,

and there communicating with Storm Bay ; contain-

ing a series of excellent harbours, or rather one con-

tinued harbour the whole way, from beginning to

end. " The charts," says Captain Flinders, ** of the

bays, ports, and arms of the sea, at the south-east

end of Van Dieman's Land, constructed, in this ex-

pedition, by Monsieurs Beautemps, Beaupre, and as-

sistants, appear to combine scientific accuracy and

minuteness of detail, with an uncommon degree of

neatness in the execution. They contain some of

the finest specimens of marine surveying, perhaps,

ever made in a new country."

In 1800, Captain Baudin was sent out with two

armed vessels, Le Geographe and Le Naturaliste,

on a voyage of discovery nominally round the world,

but actually, as appears from his instructions, to

examine every part of the coasts of New Hol-

land and Van Dieman's Land. The first volume of

the account of this voyage was published by M.

Peron, one of the naturalists, in 1807 ; the second

never appeared. All the old names of the capes,

bays, inlets, and islands, were unblushingly changed

to those of Napoleon, his family, his marshals, and

members of the Institute ; and to 900 leagues of the

southern coast, comprehending all the discoveries

of Nuyts, Vancouver, D'Entrecasteaux, Flinders,

Bass, and Grant, was given the general name of

Terre Napoleon, while not 50 leagues of real dis-

covery were effected, which had not been anticipat-

ed by Captain Flinders; who, after losing his ship, Ausiralasia.

and proceeding homewards, was scandalously detain-

ed as a prisoner in the Isle of France, " to give

time for the previous publication of the voyage of

M. Baudin, to prepossess the world, that it was to

the French nation only the complete discovery and

examination of the south coast of Australia was

due."

Captain Flinders, however, ultimately triumphed.

After an unjust and cruel captivity of seven years, he

arrived in England in 1810, and in 1814 published his

discoveries in two volumes, accompanied with an atlas

of charts, which may be held forth as models in mari-

time surveying. At this time, not a single chart of

coast, bay, or island, of Captain Baudin's discoveries

had appeared, though shortly afterwards, an atlas

was published by Freycinet, the first lieutenant, dif-

fering in their form and structure very little from

those of Captain Flinders, but bearing the names re-

corded in M. Peron's first volume. The frontispiece

to this atlas alfords an instance of that almost impious

adulation which Buonaparte was in the habit of re-

ceiving from his slaves. An eye, having an N within

it, darts its rays through a dark cloud overshadowing a

Globe with the southern pole uppermost, on which is

drawn the outline of New Holland, with this inscrip-

tion, " Fulget et ipso."

It is to Captain Fhnders that we owe the comple-

tion in detail of the survey of the coasts of New Hol-

land, with the exception of the west and north-west

coasts, which he was prevented from accomplishing

by the loss of his ship. Dampier had said, in anchor-

ing near the south end of De Witt's Land, behind

Rosemary Island, which was one of an extensive

cluster, " by the tides I met with a while after-

wards, I had a strong suspicion that there might

be a kind of archipelago of Islands, and a passage

possibly to the south of New Holland and Newr

Guinea, into the Great South Sea eastward ;" but

whether it might be a channel or strait, or the mouth

of a large river, he seems not to have made up his

mind. Vlaming saw an opening 12 miles wide near

the same place, and could find no anchorage. It

has now been ascertained, that there is no out-

let into the great Ocean eastward, nor into the gulf

of Carpentaria, nor into Bass Strait; but the geogra-

phical problem yet remains to be solved, whether the

opening in the coast behind Rosemary Island be not

the mouth of a large river. Le Geographe and Le
Naturaliste, under Baudin, stood along this coast, ex-

amined in a very slovenly manner some particular

points, but assisted geography less than they perplex-

ed it, by unwarrantably changing every old name for

that of some of the upstarts created by the French

revolution. Never, indeed, were two naval officers

so ill selected for the purpose of discovery as Cap-

tains Baudin and Hamelin ; not so those in the

scientific department, who, under every unfavourable

and discouraging circumstance, effected more for

physical science than could be expected. The whole

of this coast then may still be considered as terra in-

cognita; and it is somewhat remarkable, that the local

government of New South Wales, which, we believe,

has under its command several colonial vessels, should

not before this have taken occasion to ascertain this
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Australasia, point, On which so many curious and unexplained

^"-^^V^^ phenomena in the geography and geology of the fifth

continent depend. It is no less remarkable, that in a
period not far short of thirty years since the settle-

ment of Port Jackson was first made, all beyond as

many leagues was a complete ten-a incognita to the
settlers, till about two years ago, when Mr Evans, the
land-surveyor, penetrated behind the hitherto impass-

able barrier, the Blue Mountains, to the distance of
about 300 miles in two separate journeys.

Journeys in Of these journeys we are enabled to give a brief
the Interior, abstract. On the 19th November 1813, Mr Evans

left Emu Island in the Nepean, and returned on the
8th January 1814, having performed a journey of
154 miles nearly west. At the end of 48 miles, he had
cleared the ranges of mountains, which he says are
granite, with loose flints and quartz pebbles strewed
on the surface ; and here, for the fii'st time, he
fell in with a small stream running to the west-
ward. The farther he advanced the more beautiful

the country became ; both hill and dale were clothed
with fine grass, the whole appearing at a little dis-

tance as if laid out into fields divided by hedge-
rows

; through every valley meandered trickling

streams of fine water, all falling down towards the
Fish River, so called by him from the vast abundance
of fine fish resembling trout, which his party caught
with ease whenever they had occasion for them.
Many of the hills were capped with forest trees,

chiefly of the Eucalyptus, and clumps of these mix-
ed with Mimosas and the Casuarina, were inter-

spersed along the feet of the hills and in the val-

leys, so as to wear the appearance of a succession of
gentlemen's parks. The river, which at first consist-

ed of a chain of pools, connected by small stream-
lets, had assumed in the neighbourhood of Macquar-
ries Plains, the character of a considerable stream,
and had become unfordable, which made it neces-
sary to construct a bridge of large trees to transport
the people, the horses, and baggage. Evans says,
the country was now more beautiful than he had
ever seen. A fine river, running in a deep channel
over a gravelly bottom, and its banks skirted with
trees, excepting at the sloping points of hills round
which it winded, and which were covered with a
fine green sod down to the margin, intermixed with
the white daisy ;—all this, added to the temperate cli-

mate, put him in mind of England. Farther on, and
before they reached Bathurst's Plains, the river was
increased considerably m size by the junction of an-
other stream, which he called Campbell's River ; and to
the united streams, he gave the name of Macquarrie's
River, the general direction of which appeared to be to
the northward of west. Fish continued to abound of
the same kind as those first caught, but of a size from
11 to 15 pounds each. Governor Macquarrie says,
these fish resemble perch, are not unlike that usually
called rock-cod, and have been caught from 17 to 25
pounds weight each. Large herds of emus were
seen crossing the plains, and kangaroos in great
abundance ; but not a native human being appeared
until on his return, when, near Bathurst's Plains, two
women and four children were come upon by sur-
prise, and were so terrified, tiiat they Mi down with
fright. It was observed, that both the women had

lost the right eye. Evans makes Bathurst's Plains Australasia,

near 150 miles from Emu Island ; but Governor
Macquarrie, who subsequently visited this place,

states the measured distance from Sydney town to

be only 140 miles. It is represented as an eligible

situation for establishing a settlement, as the land is

excellent
;
plenty of stone and timber for building,

but no limestone ; abundance of water, though the

river, at the time of the Governor's visit, just at

the close of an unusually dry season, was reduced
to a chain of pools, the intermediate channels being
dried up.

From hence Mr Evans was a second time dis-

patched, in May 1815, to follow the course of Mac-
quarrie's River. He proceeded about 115 miles,

from whence he could see across an extensive plain,

40 or 50 miles, at the extremity of which was a range
of blue mountains, separated by an opening in the

north-west, through which, he had no doubt, the ri-

ver flowed ; and he appears to have as little doubt,

that it crosses the continent, and falls into the sea,

somewhere in De Witt's Land, probably through
Dampier's Opening, behind Rosemary Island.

From these journeys, it appears clear that the coun-
try is but thinly peopled. The natives that were seen

resembled, in their persons and features, those of

Sydney, but spoke a different language ; and they
were better clothed, being well covered with kanga-
roo skins, sewed neatly together with the sinews of
emus. They wore the fur side next the skin, and
the outer or flesh side was very ingeniously marked
with regular ornamental devices, among which the

cross appeared to predominate. They were exceed-
ingly terrified at the sight of Mr Evans on his horse,

as they took the rider and horse to be one animal,

and did not recover from their fright or surprise on
seeing him dismount. When a little tranquillized,

and more familiar, t^ey were found to be a good-
humoured laughing people, exhibiting none of that

savage and furious spirit of the natives of Sydney.
They were attended with dogs not unlike the jack-

all, with which they tatch kangaroos. The spears

they carried were heavy, and clumsily made, and they
could only throw them to a short distance, some-
thing like the New Zealanders.

The country beyond Bathurst was even superior

to that first explored. The vast herds of emus and
kangaroos were truly astonishing. These animals,

and the fish of the river, appeared to be the princi-

pal articles of subsistence for the natives. In one
large plain, covered with kangaroos and emus, Evans
discovered an immense quantity of a white substance,"

resembling comfits or sugar-plums, which he took to

be manna, but which appears to be a pure saccharine

substance,—an exudation probably from some parti-

cular plant. He passed whole mountains of fine

blue limestone, and picked up topazes, crystals, and
other pebbles, such as are met with on the coast of
Bass's Strait. He also mentions forests of pines, the

trees 40 feet high without a branch. Governor
Macquarrie, however, observed, that as the soil and
grass-lands improved, the timber trees decreased in

size. (See the different works of Dalrymple, Burney^
Cook, D'Entrecasteaux, and Flinders.)

If, however, but little is yet known of the interior
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Australasia, of New Holland, and the detail of the western coast

still requires to be filled up, the grand outline of this

large Island, or, more properly. Continent, has been

completed, and its limits correctly ascertained. It

extends in latitude from Cape York in 10° 45' south

to Wilson's promontory in 39° 9' south, and in lon-

gitude from Dirk Hartog's Island in Shark's Bay in

113" east, to point Look-out in Glasshouse Bay in

153° 85' east ; the mean breadth, from north to south,

being about 1200, and length, from east to west,

2100 geographical miles, making an area equal to

about three-fourths of the Continent of Europe. A
remarkable sameness in all the productions of the

three kingdoms of nature prevails in every part of

its extensive coasts, and as remarkable a difference

in two of them (the animal and vegetable) from those

of the rest of the world.

The natives, wherever they have been met with,

are of the very lowest description of human be-

ings. In the journal of the Duyfhen, the north

coast is described as thinly " inhabited by wild,

cruel, black savages, by whom some of the crew

were murdered ;" and the ship Vianen, touching on

the western coast about 21° south, observed " a foul

and barren shore, green fields, and very wild, black,

barbarous inhabitants." In 24° south, Polsert, who
commanded the Batavia, saw four natives, whom he

describes as " wild, black, and altogether naked, not

covering even those parts which almost all savages

conceal." Tasman " found in Hollandia Nova,

in lat. 17° 12' south, a naked black people, with

curly hair, malicious, and cruel, using for arms bows

and arrows, hazagaeys and kalawaeys." Dampier

describes them as being " a naked black people, with

curly hair, having a piece of the rind of a tree tied

like a girdle about their waists, and a handful of long

grass, or three or four green boughs full of leaves

thrust under their girdle to cover their nakedness
;"

that " the two fore-teeth of the upper jaw are want-

ing in all of them, men and women, old and young

;

neither have they any beards." And he remarks,
" they have no boats, canoes, or bark-logs." The
south coast is so barren, and the naked hillocks of

sand so continuous, that there appears to be nothing

for human inhabitants to subsist upon. " It is not

surprising," says D'Entrecasteaux, " that Nuyts has

given no details of this barren coast ; for its aspect

is so uniform, that the most fruitful imagination could

find nothing to say of it." Even where the coun-

try begins to improve towards the eastward, in the

neighbourhood of Kangaroo Island, Captain Flin-

ders found not the least vestige of inhabitants ;

and, from the stupidity of the kangaroos on that

Island, " which," he observes, " not unfrequently ap-

peared to consider us as seals,'' he concludes

there either are no natives, or that they are igno-

rant of every kind of embarkation. Towards the

northern part of the eastern coast, the same na-

vigator thinks they are somewhat superior to those

near Sydney, having belts round the waist, and fil-

lets about the head and upper part of the arm, asso-

ciating in greater numbers, and dwelling in huts of a

superior construction. They also catch fish with

nets, which he thinks is alone a feature of distinction

from those who only spear the fish, as a net requires

more than one person to manage, consumes much A.nstralasia.

time in making, cannot easily be dragged about, and,

'

in short, must occasion a sense of the advantage to

be derived from mutual assistance, and suggest the

necessity of a permanent residence. The native of

the colony of Sydney we know pretty well to be a
gloomy, solitary, unsettled being ; seldom appearing,

even in the town, without his spear, his throwdng-

stick, or his club. " His spear," says Colonel Col-

lins, " is his defence against enemies. It is the wea-
pon he uses to punish aggression, and revenge insult.

It is even the instrument with which he cori-ects his

wife in the last extreme
;

for, in their passion, or

perhaps oftener in a fit of jealousy, they scruple not

to inflict death. It is the plaything of children, and
in the hands of persons of all agch." TurnbuU says,

the natives of this part of New Holland are, beyond
comparison, the most barbarous on the surface of the.

Globe, and that the influence of European settlers

has had no effect in rendering them more sensible of

the benefits of civilization ; that every day men and
women are to be seen in the streets of Sydney and
Paramatta naked as in the moment of their birth;

yet he contends that they are far from being stupid

;

that they are the greatest mimics alive ; and that the

oddities, dress, walk, gait, and looks of all the Eu-

.

ropeans of any rank, from the time of Governor
Phillip downwards, are so exactly imitated, as to

form among them a kind of historic register of their

several actions and characters ; and they are great

proficients in the slang language of the convicts.

But this seems to be the sum total of all their acqui-

sitions from European intercourse. In all other re-

spects they remain the same untutored, unprotected,

improvident, and comfortless savages we first found

them. By all who have seen them they are described

as liideously ugly, with flat noses, wide nostrils, eyes

sunk in the head, overshadowed with thick black

eyebrows ; the mouth extravagantly wide, lips thick

and prominent, hair black and clotted, but not woolly,

the colour of the skin varying from dark bronze to

jet black. Their stature is below the middle size.

They are remarkably thin and ill made, their limbs

small, and almost without any appearance of muscle.

They live chiefly on fish, which they sometimes spear

and sometimes net, the women on parts of the coast

aiding to catch them with the hook and line. If a

dead whale happens to be cast on shore, numbers

flock to it from every part of the coast, just as the

vultures smell out a dead carcase, and they feast

sumptuously while any part of it remains. Those in

the interior are stated to live on grubs, ants and

their eggs, kangaroos, when they can catch them, fern

roots, various kinds of berries, and honey. These

sylvan satyrs are described as having long and lean

legs and arms, owing, as is supposed, to their climb-

ing of trees, which they ascend by notches cut into

them by stone hatchets, in which the great toe is

placed, and by these means they ascend ti-ees that

are 70 or 80 feet high.

To add to their natural deformity, they thrust a

bone through the cartilage of the nose, and stick

with gum to their hair, matted with moss, the teeth

of men, sharks, or kangaroos, the tails of dogs, jaw-

bones of fish, &c. and daub their faces and bodies



^^^^^^ with red and white clay, and scarify the skin in every
^^'"V"^ part with sharp shells. The women and female chil-

dren are generally found to want the first two joints
of the little finger of the left hand ; and the reason
they assign is, that they would otherwise be in the
way of winding the fishing-lines over the hand.

They have no fixed habitations, the climate gene-
rally allowing of their sleeping in the open air, in the
crevices of rocks, or under the shelter of the bushes.
Their temporary bevels consist of the bark of a
tree, each hovel just large enough to receive a
single person ; to the northward, on the east coast,
some were discovered a little larger, so that a family
might, on an emergency, squeeze under one of
them

;
but they are without furniture or convenien-

ces of any description. They seem to have no idea
of the benefits arising from social life ; their largest
olans extend not beyond the family circle, of each of
which the eldest is called by a name synonymous
with that father. They are totally without reli-
gion, neither paying the least respect or adoration
to any object or being, real or imaginary. Hence
they have nothing to prompt them to a good action,
nothing to deter them from a bad one ; hence mur-
der is not considered as any heinous crime, and wo-
men think nothing of destroying, by compression,
the infant in the womb, to avoid the trouble, if
brought alive into the world, of carrying it about and
finding it subsistence. Should a woman die with an
infant at the breast, the living child is inhumanly
thrown into the same hole with the mother, and
covered with stones, of which the brutal fiither
throws the first. They are savage even in love, the
Tery first act of courtship, on the part of the hus-
band, being that of knocking down his intended
bride with a club, and dragging her away from her
friends, bleeding and senseless, to the woods ; the
consequence is, that scarcely a female of the age of
maturity is to be seen without her head full of scars
the unequivocal marks of her husband's affection!
Ihe nearest relations are also perpetually destroying
each other, either by stratagem or open combat • for,
savage as they are, they have a singular custom of
expiating an offence, even murder, by the criminal
exposing himself to as many of the injured family as
may choose to stand forth and hurl their spears at
him. From the moment that he is so dreadfully
mangled that he can stand no longer, or has the
good fortune to parry all their shafts, a reconcilement
takes place, and friendship is restored ; if the crimi-
nal refuses to stand this trial, he and all his family
are considered as fair game to attack and murder
wherever they are met with. The English used to
attend these unequal combats, and thus gave coun-
tenance to a savage practice, which not infrequent,
ly ended m the death of the person who was put
on his defence. (See Collins, Flinders, TurnhulL
&c.) '

wis. If no very essential difference be perceptible in
me moral and physical qualities of the man of New
Holland, and the rest of the species, except that
which arises from the different circumstances under
which they are placed ;—if the rocks and mountains,
and the earths, resemble nearly the inorganic sub-
stances that are met with in other parts of the world,

A U S T R A L A S I A.
there is at least a very extraordinary, and a distinct Australasia,

characteristic difference in both the animal and ve-
getable part of the creation, which makes a consi-
derable class of subjects in both these kingdoms pe-
culiar to New Holland. The quadrupeds hitherto dis-
covered, with very few exceptions, are of the kanga-
roo or opossum tribe

; having their hinder legs long
out of all proportion, when compared vi'ith the length
of the fore legs, and a sack under the belly of the
female for the reception of the young, of which fa-
mily, though divided into different genera, "there are
at least fifty distinct species. They have rats, and
dogs ofthejackall kind, all exactly alike, and a little
animal of the bear tribe named tvomat, and these
pretty nearly complete the catalogue of four-footed
animals yet known on this fifth Continent. There
appears, indeed, such an apparent affinity of the
natural objects in New South Wales, that Dr
White observes, all the quadrupeds are like opos-
sums, all the fish like sharks, and that every part of
the land, all the trees, and all the grasses, resemble
one another. There is, however, an animal which
resembles nothing in the creation but itself, which,
being rejected by naturalists from the classes mam-
malia, aves, and pisces, must, we suppose, be consi-
dered as belonging to the amphibja,—we mean the Or-
nithoryncus paradoxus, " a quadruped with the beak
of a bird, which is contrary to known facts and re-
ceived opinions." When the head of one of these
beasts was brought to the late Dr Shaw, of the
British Museum, he suspected it as an idle attempt
to impose on his judgment, and did not hastily be-
lieve that nature had set the bill of a duck on the
head of a quadruped ; but so it has since proved to
be the case.

The birds are no less singular than the beasts, there
being black swans and white eagles; the former every-
where in such multitudes as to spoil a proverb that
had held good for two thousand years ; and their
song, if we may credit Mr Bass, " exactly resembles
the creaking of a rusty sign on a windy day." The
McBnura superba, with its scalloped tail feathers, is
perhaps the most singular and beautiful of that very
elegant race of birds known by the name of birds of
paradise ; cockatoos, parrots, and parroquets, are in-
numerable, and of great variety. The mountain
eagle is a magnificent creature, but the emu is per-
haps the tallest and loftiest bird that exists, many
of them standing full seven feet high.
The plants are no less singular than the animals, piaufs.

Of these Mr Brown has given a very curious and in-
structive account in his Geographical and Systema-
tical Remarks^ in the Appendix to Flinders s Voyage.
He collected nearly S90O species of Australasian
plants, which, with those brought to England by Sir
Joseph Banks and others, supplied him with the ma-
terials for a Flora Terrce Australis, consisting of
4200 species, referable to 120 natural orders : but
he remarks, that more than half the number of spe-
cies belong to eleven only of those orders. Of the
Eucalyptus, or gum-tree, the lai-gest yet discovered,
there are not fewer than 100 difierent species. " The
Eucalyptus globidus of Labillardiere," says Mr
Brown, " and another species, peculiar to the south
of Van Dieman's Land, not uufrequentiy attain the
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Australasia, height of 150 feet, with a girth near the base of

• - — ' from 25 to 40 feet." Of this magnificent genus

there are 50 different species within the limits of the

colony of Port Jackson. Of the beautiful and elegant

Melaleuca Mr Brown collected upwards of30 species;

all of which, with the exception of the two species

the Leucodendron and Cajaputi, appear to be confined

to Terra Australis. The tribe of Stackhousece is en-

tirely peculiar to that country. Of the natural order

ofproteacece, consisting of about 400 known species,

more than 200 are natives ofNew Holland, of which

they form one of its characteristic botanical features ;

the Banksia, in particular, being one of the most

striking peculiarities of the vegetable kingdom. The

Casuarina, of which 13 species have been, disco-

vered, is another characteristic feature of the woods

and thickets of New Holland. The most extensive

genus, however, is the leafless Acacia, of which there

are more than 100 species ; and this, with the Eucalyp-

tust " if taken together,'' says Mr Brown, " and consi-

dered with respect to the mass of vegetable matter

they contain, calculated from the size as well

as from the number of individuals, are perhaps

nearly equal to all the other plants of that country."

The Casuarina and the Eucalyptus are represented as

furnishing excellent .timber' for ship-building, and

for all the purposes of domestic furniture, and agri-

cultural implements ; and the gum of the Eucalyptus

is medicinal ; of one species it might be employed as

pitch. Freycinet says, they procured a resinous sub-

stance from the Xanthorrkea, which served them to

caulk their vessels. The bark of a tree on the Hawkes-

bury is said to be as efficacious in tanning leather

as the oak-bark ; and a creeping plant fsmilax) is

used as a substitute for tea. Nutmegs were found by

Fhnders on the northern coast, but they were small,

and had so little of an aromatic flavour, that Mr Brown

gave the plant the specific name of insipida. Among

the curious productions of the vegetable world is the

Cephalotus follicularis, or pitcher plant, of which a

very correct and detailed drawing is given m the

Atlas to Flinders's Voyage. (For an account of the

history of the British Colony in New Holland, see

New Holland in the Encyclopedia ; and Botany

Bay, in this Supplement, for an account of its pre-

sent state.)

Van Die- II. Having marked the progressive discovery ofthis

man'sLand, fair and fertile Island, until it was ascertained to be

such, by Tasman, Marion, Furneaux, Cook, D'En-

trecasteaux, Bass, and Flinders; we shall not think it

necessary to notice the minor discoveries of Bligh,

Hunter, Cox, &c. but proceed to give a general out-

line of its dimensions, surface, and natural produc-

tions. It is situated between the parallels of 41^ and

General 4.30 33/ south latitude, and 144" 32' and 148" 25' east

View of this j^^.^^^g. jj^g^iai length, from north to south,
country,

j^^.^^^ ^^^^^ jg^^ and breadth, from east to^west,

145 geographical miles. Its surface possesses every

variety of mountain, hill, and dale; of forests

and open meadows ; of inland lakes, rivers, and in-

lets of the sea, forming safe and commodious har-

bours, that can render a country valuable or agree-

able ; and it enjoys a temperate climate, which is, per-

haps, not very different from that of England, though

less subject to violent changes. In May, correspond- Austijlasia.

ing to our November, Labillardiere observed the
^"^y^

mountains in the interior covered with snow. The

western and southern coasts are bold, steep, and rocky,

the latter terminating so abruptly, as to appear as if it

had been broken off : and the group of Islands, named

De Witt's Isles, to the southward, twelve in number,

formed out of the fragments. Cook found the cliffs

on the eastern side composed of sandstone ; but the

vast buttresses that look towards the southern seas

of ice, are stated by Flinders to be composed of ba-

saltic columns, appearing like so many stacks of

chimneys. Labillardiere found, near this southern

extremity, a stratum of coal 3^ feet thick, and 200

fethoms long, resting on sandstone.

The soil in general is represented as more produc-

tive than that of the east side of New Holland ; and

the Island has the advantage of being intersected by

two fine rivers, rising near the centre : the one named

the Tamar, falling into Bass's Strait on the north,

and forming Port Dalrymple ; the other, the Derwent,

which discharges itself into the sea on the south-east

extremity ;
spreading its waters, in the first instance,

over the Great Storm Bay, which communicates with

North Bay, Norfolk Bay, and Double Bay, on the

east; and with D'Entrecasteaux's Channel on the

west. The Tamar, in its course, receives three

streams,—the North Esk, the South Esk, and the

Lake river ; and the tide flows about 30 miles up the

river, to the point where it is joined by the two Esks.

At the head of the western arm of Port Dalrymple,

is situated York town, on the skirt of a beautiful,

rich, and well wooded country. There is also a town,

named Hobart town, on the right bank of the Der-

went, about five miles inland. The country between

these two towns was traversed by Mr Grimes in 1807,

who describes it to be everywhere rich and beautiful,

abounding in grassy plains, marshes, and lakes, bound-

ed on each side by hills, well clothed with wood, ris-

ing into high and rocky mountains.

The description given by D'Entrecasteaux of the

channel that bears his name, and the surrounding

shores, is grand and imposing, and corresponds ge-

nerally with the following animated account of it from

M. Peron, ten years afterwards. " Crowded on the

surface of the soil are seen on every side those beau-

tiful Mimosas, those superb Metrosideros, those Cor-

reas, unknown till of late to our country, but now

become the pride of our shrubberies. From the

shores of the ocean to the summits of the highest

mountains, may be observed the mighty Eucalyptus,

those giant trees ofAustralasian forests,many of which

measure from l62 to 180 feet in height, and from 25

to 30, and even 36 feet in circumference. Banksia^

of different species, t\ie Proiea, the Embothria, the

Leptosperma, form an enchanting belt round the skirts

of the forests. Here the Casuarina exhibits its beau-

tiful form : there the elegant Exocarpus throws into

a hundred different places its negligent branches.

Everywhere spring up the most delightful thickets of

Melaleuca, Thesium, Conckyum, Evodia, all equally

interesting, either from their graceful shape, the love-

ly verdure of their foliage, the singularity of their

corollas, or the form of their seed-vessels." ( Voy. aux

Terres Aust.J
^
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Natives.

All the navigatoi's who have visited the southern

part of Van Dieman's Land, describe the natives as a
mild, affable, good-humoured, and inoffensive people,

with the exception of JVIarion, tlie effect of whose
fire-arms, Labillardiere thinks, had made them afraid

of Europeans. Flinders and Bass conceived, that the

natives of this Island were sunk still lower in tlie scale

of human existence than those in the neighbourhood
of Port Jackson, though they saw but one man, and
he is described as having " a countenance more ex-

pressive of benignity and intelligence than of that fe-

rocity or stupidity which generally characterized the

other natives." They are obviously the same people

as those of New Holland, and go entirely naked, both
men and women ; but their language is altogether

different
; they have the art, too, of striking fire with

two flints, which is not known to the other Austra-

lasian islanders ; and it is also singular, that they set

no value on iron. The women refused from Cook's
people all presents, and rejected all their addresses,

not so much from a sense of virtue, it was supposed,
as from the fear of the men, of whom they stood in

great awe. In some places were found miserable huts
of twigs, and rude baskets, made of a j uncus, or

rush ; but these were all the signs that appeared of
civilization. Cook, D'Entrecasteaux, and Baudin,
all observed many of the largest trees, with trunks

hollowed out, apparently by means of fire
;
and, as

the hollow side invariably faced the east and south-

east, the lee-side to the prevailing winds, it was con-
cluded they were intended as habitations. In D'En-
trecasteaux's Channel only were indications of huts

made of the bark of the Eucali/ptus, consisting of
tloree rolls stitched together. {D'Entrecasteaux,

Labillardiere, Flinders, &c.)

fl*apna or III. This great Island is, after New Holland, not only
New the first in point of magnitude, but claims a priority

in, discovery over that and eveiy other Island in the
Australasian Sea. In the year 1526, when the Por-

Progress of tuguese and the Spaniards were disputing their re-
Discoveiy. spective claims to the Spice Islands, Don Jorge de

Meneses, of the former nation, had, in his passage
from Malacca to the Moluccas, by extraordinary and
accidental circumstances, discovered the north coast
of Papua, so called, according to some, because the
word signifies black, which was the colour of the na-
tives, or curled hair, according to others. Meneses
remained at a port called Versija, till the change of
the monsoon, and then returned to the Moluccas.
The next navigator who touched at Papua was Al-
varez de Saavedra, on his homeward voyage from the
Moluccas, in 1528, for New Spain ; and from an idea
that the country abounded in gold, he gave to it the
name of Isla del Oro. From the resemblance of the
natives to African Negroes, being black, with short
curly hair, the name was afterwards changed by the
Spaniards to New Guinea, and not, as some have sup-
posed, because it was thought that Guinea and Pa-
pua were situated under the same parallel of lati-

tude ; which, however, they certainly are, though
one happens to be north and the other south latitude.

He staid a month, and obtained provisions, but some
Portuguese deserted with the only boat the ship had,
and were left behind. They found their way, how-
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Guinea.

ever, to Gilolo, and reported that Saavedra had been Aastra!«&i3.

wrecked ; but on bis subsequent arrival they were
tried, condemned, and executed. He is supposed to
have added about 50 leagues of discovery to that of
Meneses. In 1 529, Saavedra sailed a second time
for New Spain, and, according to Galvaom (or Gal-
vano), followed the coast of Papua eastwards above
500 leagues.

In 1537, Geuzalva and Alvarado were dispatched
on discovery by the Viceroy of Peru ; but the for-

mer being killed in a mutiny, the crew chose another
commander ; and the first land they made was Papua.
The ship was in so crazy a state, that she was aban-
doned ; the crew, only seven in number (the rest
having died of hunger and fatigue), were made cap-
tives, and carried to an Island called Crespos (curlj'

haired men), from whence they were sent to the Mo-
luccas and ransomed.

In 1545, Ynigo Ortiz de Retz, in his voyage from
Tidore to New Spain, came to an Archipelago of
Islands near the land of Papua ; sailed 230 leagues
along the north coast ; and not knowing it had been
before visited by Europeans, he called it Ntceva Guir
nea, from the resemblance of the natives to those
of the coast of Guinea.

In l606, Torres made the east coast of New
Guinea, in his way to the Moluccas, sailed westward
300 leagues, doubled the south-east point, sailed

along the southern coast, saw the northern coast of
New Holland, and passed the Strait which now bears

his name. He describes the coast of New Guinea to

be inhabited by a dark people, naked, except a cover-
ing round the middle of painted cloth made of the
bark of a tree. They had arms of clubs and darts

ornamented with feathers. He fell in with many large

islands, large ports, and large rivers. Towards the
northern extremity he met with Maliomedans, who
had swords and fire-arras.

In l6l6', Schouten came in sight of a burning
mountain on the coast of New Guinea, which he
named Vulcan, and immediately after of the coast

itself. The Island was well inhabited, and abounded
with cocoa nuts, but no anchoring ground could be
found ; the natives black, with short hair, but others

appeared of a more tawny colour, with canoes of a
different shape. Among the Islands in sight to the

northward, four small ones continually smoked. On
approaching the mainland, the natives, whom he
calls real Papoos, came off, " a wild, strange, and
ridiculous people, active as monkeys, having black

curled hair, rings in their ears and noses, and neck-
laces of hog's tusks." They liad all some personal

defect ; one was blind, another had a great leg, a

third a swelled arm, which made Schouten conclude
that this part of the country was unhealthy, in which
he was more confirmed by observing their houses
built upon stakes eight or nine feet from the ground.
At the two little Islands of Moa and Insou, on the

north-east coast, the friendly natives supplied them
with abundance of cocoa nuts. At 28 leagues from
Moa, Schouten fell in with a group of fourteen

small Islands covered with wood, but apparently un-

inhabited ; but sailing to the northward, they were
followed by six large canoes, the people in them
armed with javelins. Those in some canoes from

s

I
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Australasia, another Island were of a tawny complexion, had

long curly hair, and appeared, by their persons and

language, to be a different race from the natives of

Papua; they had rings of coloured glass, yellow

beads, and vessels of porcelain, which were regarded

as " evidences of their having communication with

the East Indies." Schouten's Island is the largest

of this group. Tasman visited all these islands, and

the coast of New Guinea, in 1643, and obtained vast

numbers of cocoa nuts and bananas from the friendly

natives of Moa and Insou. Tasman made no dis-

coveries in this part of his voyage.

Our countryman Daaipier saw the coast in IGQQ,

but did not land ; the natives came oft' to his ship,

and he speaks in admiration of their large and pic-

turesque proas. He discovered, hov/ever, a Strait un-

known before, which divides New Guinea from New
Britain, and is now called after his name. Bougainville

was le^s fortunate, when, in 1768, he touched on the

coast of what he considered to be a separate Island,

and to which he gave the name of Louisiade; there

is, however, some reason to believe that it is a con-

tinuation of New Guinea. D'Entrccasteaux, in

i792, passed along the northern coast of Louisiade,

and through Darapier's Strait, but left the point of

its identity with, or separation from, New Guinea un-

decided.

Sonnerat published " A Voyage to Neto Guinea"
though he evidently never was there, but describes

the natives and productions from what he saw, and
what he could collect at the island of Gibby, to the

eastward of Gillolo.

Forrest, in 1775, anchored in the Bay of Dory, on

the northern extremity of New Guinea, and collect-

ed some information respecting the inhabitants from

a Mahomedan Hadji, who accompanied him.

Captain Cook, also, in his first voyage in 1770, made
the coast in about 6^° south latitude, a little to the

northward of Cape Valscher, but did not bring his

ship to anchor, on account of the hostility of the

natives. A party landed near a grove of cocoa-nut

trees, and not far from it found plantain, and the

bread-fruit tree. The breeze from the trees and
shrubs is said to have been charged with a fragrance

not unlike that of gum benjamin. Three Indians

rushed out of the wood with a hideous shout, ran

towards the party, the foremost throwing something

out of his hand which burnt like gunpowder, the

other two hurling their lances at the same time.

Before they reached the pinnace, from sixty to a

hundred had collected, all stark naked ; their ap-

pearance as to stature, colour, and crisped hair, re-

sembling that of the New Hollanders. They let off

fires by four or five at a time, but for what purpose

could not be imagined. These fires appeared to be
discharged from a piece of stick, probably a hollow

cane ; and the fire and smoke exactly resembled

those of a musket, but without any report. Those
who were on board ship, at a distance, concluded

they had fire-arms, and even those in the boat might

have supposed them firing volleys, had they not been
so near as to ascertain that there was no report.

Torres had observed something of the same kind,

in about 4° south latitude on the same coast, where,

he says, the inhabitants were black, but better cloth-

ed than those southward ; that among the weapons Australasia,

used by them were hollow bamboo sticks, which "^"^^/"^

they filled with lime, and by throwing it out, endea-

voured to blind their enemies : this explanation,

however, does not account for theJire. Forrest says,

ihat the Chinese, from Tidore, trade with Papua,

under Dutch colours ; perhaps, therefore, gunpow-
der may be one of the articles carried by them in

exchange for the slaves, anibergrease, sea-slugs

(biche de mer), tortoise-shell, loories, birds ofpara-

dise, &c. which they carry bach to China.

if we suppose the Louisiade of Bougainville to be General

connected with New Guinea, this Island extends in View of

a south-east by east direction from the Cape, absurd- **^P"^«

ly called Good Hope, nearly under the equator, to

Caps Deliverance, in lli^ south, being in length about

1400, and medial breadth about 150 geographical

miles. The accounts of all the navigators who have
touched on the different parts of its coast, describe rt

as a rich and magnificent country, containing, in all

human probability, from its situation and appearance,

all the valuable vegetable products of the Moluccas
and the sevei al Asiatic Islands. Forrest found the nut-

meg-tree on Manasvvaiy Island in the Bay of Dory;
and he learned that a people in the interior, called Ha-
rqforas, cultivate the ground, and bring their produce
down to the sea-coast ; that they are very poor, and
some ofthem have long hair, and that they live in trees,

which they ascend by cutting notches in them. The
people of New Guinea, in many parts of the coast, Nalives.

live in huts, or cabins placed on stages that are erected

on poles, commonly in the water ; probably as a protec-

tion against snakes and other venomous creatures
;

though Forrest seems to think against the Haraforas.

On these stages they haul up their proas or canoes.

These people are invariably described as being

hideously ugly ; their large eyes, flat noses, thick lips,

woolly hair, and black shining skin, denote almost to

a certainty their African origin, and their affinity

with the natives of New Holland ; but the difference

of language, and the want of all the useful produc-
tions on the latter, which abound on New Guinea^

induced Captain Cook to conclude, that there is na
intercourse between the two people. The Papuans
increase their natural deformity by passing bones or

pieces of stick through the cartilage of the nose, and
frizzing out their curly locks like a mop, sometime*

to the enoruious circumference of three feet. They
appear, however, to be one degree farther removed
from isavage life than the New Hollanders, having

permanent houses, and both men and women wear-

ing wrappers round the waist, which are among the

articles brought to them by the Chinese and Malays.

The only quadrupeds that are known to exist on i^nimal?,-

this large Island are dogs, rats, and wild hogs ; but

the feathered race are of great beauty and infinite

variety. New Guinea is the native country of those

singular and matchless beauties, the birds of para-

dise, which were once thought to have no legs, but

always on the wing, and known by the name of pas-

saros da sol, birds of the sun. They are said to

migrate in large flocks, in the dry Monsoon, to the

Islands of Arroo, and other Islands to the west and
north-west of New Guinea, The great crown pigeonj

parrots, loories, and minas, are native* of Papu?^,
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A+istralasiii. The whole of this great country is indented with
deep bays on every side, some of which nearly in-

tersect the Island ; and the coast is surrounded on
every side with a multitude of small Islands, all

peopled with the same description of Blacks, except-^

ing those already mentioned on the north-west, near
the equator, most of which are under the govern-
ment of Mahometan Malays, with whom both the
Dutch and Chinese have long kept up a considerable
intercourse.

iJew Bri-

tain, New
Ireland,

and n( igli-

bouring
fskuds.

IV. There can belittle doubt that this extensive range
of Islands was partially seen by Le Maire and Schou-
tenin 1616, who, after discovering the Groene Island

and the Marquen Islands, steered along the northern
coast of New Ireland, as did Tasman also in 1642.
Dampier, however, first ascertained New Britain to

be an Island distinct from New Guinea, by passing
the strait which since has borne his name. He visit-

ed Port Montague on this Island, and speaks of the
black natives resembling the Papuans, their dex-
terity in managing their canoes, their woody hills,

Discwery, fertile vales, and delightful rivulets. He also anchor-
ed in Slinger's Bay on New Ireland, which he con-
ceived to be the same land with New Britain ; but
Carteret, in 1727» discovered and passed through a
strait which separates them, and to which he gave
the name of St George's Channel. The Admiralty
Islands of Carteret, to the north-westward of New-
Britain, had previously been discovered by Schou-
ten, and named the Tvoenty-Jive Islands. New Bri-

tain was seen by Roggewein in 1722, and by Bou-
gainville in 1768.

D'Entrecasteaux, we believe, was the last navi-

gator who passed along the north coast of New Bri-
tain, and through St George's Channel, which
divides it from New Ireland, and from thence to the
Admiralty Islands ; and from his voyage, published by
Rossel, together with Labillardiere and Carteret's,

we shall extract a few gleanings.

The extent of New Britain and Ireland is not ex*
actly known, nor have they been sufficiently explori
ed to enable geographers to lay them down with
accuracy, or even to state what number of Islands
the group consists of: one of considerable extent
lies off the north-west end of New Ireland, which
has been named New Hanover, and is itself sur-
rounded by low woody Islands. The whole group
occupies a space between 2^° and 6° of south lati-

tude, and 149" and 153° of east longitude, and may
probably contain an area not less than 10,000 geo-
graphical miles.

Carteret saw but few natives on the south coast
of New Ireland, in passing through the strait, who
showed marked signs of hostility, and were armed
with lances headed with flint

;
they had also slings,

and good fishing-tackle. They were black, and had
woolly hair, but their lips, he says, were not thick,

nor their noses flat; their cheeks were streaked
with white, and their hair and beards were covered
with a white powder ; their canoes were long and
narrow, and had generally outriggers ; one of them
measured 90 feet in length, and was formed out of
a single tree. The two large Islands, and the whole
group, in fact, were nearly covered with wood, and

General
Descrip
tion.

Natives.

thick cocoa-nut groves skirted all the low parts of Australasi i

the coast. Labillardiere says that New Ireland ^"^""v*^

produces nutmegs, and he also mentions a new spe-

cies of the Areca palm, 108 feet high, the stem con-

sisting of hard solid timber.

The natives of the Admiralty Islands, lying to the

north-west, were found by Carteret to be less black

than those of New Britain and Ireland, with agree-

able countenances, not unlike Europeans ; their hair

was curly, smeared with oil and red ochre, and their

bodies and faces painted with the same material

;

the glans penis was covered with the shell called the

Bulla ovum, serving the same purpose as the wood-
en sheath of the Caffres in South Africa, whom, in-

deed, they seem to resemble as closely as the natives

of New Guinea do those of the western coast of
Africa. The women wear a bandage round the

waist. The central Island is tolerably large, and of
a beautiful appearance, clothed with the most luxu-

riant verdure, and cultivated to the very summit.
Among the groves of cocoa-nut trees are numerous
habitations, and the natives have evidently attained

to a higher degree of civilization than their southern
neighbours

; they use earthen vessels, and chew the

betel leaf with chunam or lime. This central Island

is surrounded by nearly thirty small flat Islets of co-
ral, and reefs in the various stages of their progress

towards Islets.

Proceeding to the westward, and to the north-
west, we meet with other little clusters of Islands,—as
the Hermites, the Portland, the Echequier (chess-

board), vulgarly called Exchequer Islands, all of
which consist, like the Admiralty Archipelago, of a
larger central Island surrounded by a chain of Islets

and reefs, most of them covered with beautiful ver-

dure. The natives of these groups, as they approach
the equator, gradually assume a lighter colour and
longer hair, till they lose entirely the negro cha-
racter, and melt into that of Malays, and other Asi-
atic Islanders. (See Schouien, Dampier, Carteret,

Labillardiere, &o.)

V. This archipelago of Islands was one of the first Solomon's
discoveries of the Spaniards in Australasia, though islands,

the credit of it is given to Alonso de Mendana, who
was sent on an expedition of discovery in 1567 from
Callao by the Viceroy of Peru. He anchored in a Discovery,
port on the Island of Santa Ysabel, to which he gave
the name of Porta de la Estrella, and he also built a
brigantine to make farther discoveries, in which she
was particularly successful, having fallen in with thii"-

ty-three Islands in number, " of very fine prospect."

Many of them were of considerable size, to which
they gave particular names, as Galera, Buonavista,
Florida, San German, Guadalcanar, San Christoval,

Santa Caiarina, and Santa Ana. Guadalcanar,
however, was the most attractive, having a port
which they named De la Cruz, and a river which
they called Galego. Of this Island Mendana took
possession for the King of Spain. When the voyage
was published, the name of Solomon's Islands was
given to the group, " to the end that the Spa-
niards, supposing them to be those Isles from whence
Solomon fetched gold to adorn the temple at Jeru-

salem, might be the more desirous to go and inhabit



1^ AUSTRALASIA.
Aiishnlasia. the same ;" but It has been said that Mendana's ad- and fertile. It has a good port on the east side, Ansiralasla.

^-^^^ vice was, that they should not be colonized, " that the where the Spaniards were attacked by the natives, ^-^-^
English, or others, who pass the Strait of Magel- who wounded three of the invaders, and one dart

hanes to go to the Moluccas, might have no sue- pierced through the target and arm of the Spanish

cour there, but such as they get from the Indians." commanding officer; the blacks had boughs on their

The truth, however, is, that Mendana, on a second heads, and bands round their waists. The Spaniards

voyage for the discovery of the Solomon Islands, re- observed here hogs and fowls,

turned without being able to find them, which gave

occasion to the remark, that, " what Mendana dis- VI. To the south-east of Solomon»s Islands, and be- New He.

covered in his first voyage, he lost in his second." tween the parallels of 14^° and 20° south latitude, brides.

He discovered, however, in this second voyage, the are found a number of Islands, some of very consl-

great Island of Santa Cruz, which is situated at the derable magnitude, called the Neiv Hebrides, or

south-east extremity of Solomon's Islands, and may Hebudes. They were first discovered in l6o6, by Discovery,

very fairly be considered as one of the group. Pedro Fernandez de Quiros, who, witli Luis Vaez

This Island, which has an excellent harbour, La Gra- de Torres, was sent by the King of Spain from Lima,

ciosn, was first revisited by Carteret, in 1767, after with two ships and a zabra (launch) to establish

Mendana's discovery, who changed its name to tha* of a settlement at the Island Santa Cruz, and from

Egniont, and made it the principal Island of a group thence to go in quest of the Tierra Austral, or

which he called Queen Charlotte's Islands. Here southern continent. This voyage has been consi-

Mendana died, and Quiros succeeded to the com. dered, and justly so, among the most celebrated un-

mand; but the search for Solomon's Islands was a- dertaken by the Spaniards since the time of Magel-

bandoned when they were not more than 40 leagues hanes. In April 1606, they discovered an Island, to

from Christoval. It is a singular fact, that Solo- which they gave the name of Santa Maria, from

mon's Islands, whose name was sufficient to tempt whencethey saw another Island to the southward, "so

adventurers, were lost to Europeans for two cen- large," says Torres, " that we sailed for it." On the

turies after their discovery, and that we know at 2d May, they anchored in a bay, large enough

present little, if any, more than Mendana gave to the to hold a thousand ships, to which they gave the ap-

world after his first voyage. They were revisited by propriate name of San Felipe y Santiago. Quiros at

Bougainville in 1768 ; by M. Surville in 1769, on a once determined that he had now discovered the

voyage from Pondicherry of mercantile speculation, long-sought-for southern continent, and in this con-

and who, from a ridiculous mistake, called them the viction named it the Australia del Espiritu Santo.

Archipelago of the Arsacides, to mark the natives as Two rivers fell into the bay, one the Jordan, the

assassins ; and by Lieutenant Shortland, of the Bri- other the Salvador. The surrounding country was

tish navy, in 1788, who chose to call them New beautiful, and is thus described by the historian of

Georgia ; and frequently since that time by various the voyage : " The banks of the rivers were cover-

British and French navigators ;—still the little we ed with odoriferous flowers and plants, particularly

know of them is from Mendana. orange flowers and sweet basil, the perfumes of

Natives. Santa Ysabel, he says, was inhabited by people which were wafted to the ships by the morning and

who had the complexion of mulattos, with curly evening breezes ;
and, at the early dawn was heard,

hair, with little covering to their bodies, who wor- from the neighbouring woods, the mixed melody of

shipped serpents, toads, and such hke creatures ;
many different kinds of birds, some in appearance

their food cocoa-nuts and roots ; and it was believed like nightingales, blackbirds, larks, and goldfinches,

that they eat human flesh, *' for the chief sent to the All the parts of the country in front of the sea were

general a present of a quarter of a boy with the beautifully varied with fertile valleys, plains, wind-

hand and arm." Buonavista is twelve leagues in ex- ing rivers, and groves, which extend to the sides of

tent, very fertile, well peopled, the natives living in green mountains." { Torquemada, as quoted in

regular villages or towns. On Florida, twenty-five Burney's Account of Discoiwries in the South Sea.)

leagues in circuit, the natives dyed their hair red. Of this terrestrial paradise, which the Spaniards

collected together at the sound of conch-shells, and regarded as their own, it was intended to take im-

eat human flesh. Sesarga was well inhabited, pro- mediate possession ;
they landed in great numbers ;

duced plenty of yams and bread-fruit, and here the the Islanders were also numerous, became alarmed,

Spaniards saw hogs. In the midst of the Island made them presents, and signified a wish for them

vi^as a volcano, continually emitting smoke. They to return to their ships. They, however, landed from

saw bats which measured "five feet between the tips their boats, on which the chief drew a line on the

of the wings. At Guadalcanar they received in ground with the end of his bow, and made signs that

barter two hens and a cock, the first fowls that had the Spaniards must not pass that boundary. It is said

been seen. At San Christoval, the natives were that Torres, to show his contempt of the idea of

very numerous, and drew up to give battle to the being restrained by barbarians, immediately passed

Spaniards, their arms being darts, clubs, bows and the line. A battle ensued, in which the chief was

arrows ; but they were dispersed by the fire of the killed, and all the rest fled into the woods. This

muskets, which killed one Indian, and wounded rash act, however, was fatal to the views of the Spa-

others. In the neighbouring village was found a niards, who never afterwards could prevail on the

quantity of cocoa-nuts and almonds, sufficient to Islanders to have any friendly communication with

have loaded a ship. Santa Ana was well peopled them ; and they left this country, after some ridicu-

6
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Aiisiralasia. lous formalities of taking possession in the name of
"^•^^y^ Philip III. and founding a city, dignified with the

name of the New Jerusalem.

So anxious was Quiros of " adding the Australia

del Espiritu Santo to the other possessions of the

Spanish monarchy," that, after his return to Spain,

he is said to have presented no less than fifty memo-
rials to the King. One of these, which was printed

at Seville, begins thus :
" I, Captain Pedro Fer-

nandez de Quiros, say, that, w^ith this I have pre-

sented to your Majesty eight memorials relative to

the settlement which ought to be made in Australia

Incognita." In these memorials, he enumerates the

many valuable productions of this supposed southern

continent : cocoa-nuts, plantains, sugar-canes, yams,
batatas, oranges, limes, papas, pumpkins, almonds,
nutmegs, mace, ginger, and pepper, in great quanti-

ties ; woods for " building any number of ships."

The animals are hogs, goats, and dogs
;
fowls, and

a variety of useful and beautiful birds ; various good
fish ; and pearl oysters. The climate is described as

so fine, and such a freshness in the air, that neither

by labour, exposure to the sun, or rain, or dews,
nor by intemperance, did any of the Spaniards fall

sick ; and among the natives many aged people were
seen. They wear a covering round the middle:
Torres says they are all black and naked. 1 hey
are described by Quiros as corpulent and strong,

cleanly, cheerful, sensible, and grateful ; their houses
stood on the ground, and not on poles, built of wood,
and thatched. They weave nets, and make earthen
vessels, have plantations inclosed with palisades,

construct vessels which navigate to distant countries,

and have places appropriated for burying the dead

;

and, he adds, as the last and decisive test of their

progress in civilization, "they cut their hogs and
make capons.''

Descrip. T^his, archipelago of Islands, like that of Solomon,

tion, was lost to the world for a century and a half, when
Bougainville revisited them in 1768 ; but, except
landing on the Isle of Lepers, did nothing more than
discover that the land was not connected, but com-
posed of Islands, which he called the Great Cyclades ;

which, on being more accurately and extensively ex-
plored by Cook, in 1 774, underwent another change
to that of New Hebrides, which they now bear in

all our charts. According to the survey of our great

navigator, they consist of Tierra del Espiritu Santo,
the largest of the whole, St Bartholomew, Mallicola,

the Isle of Lepers, Aurora, Whitsuntide, Amhrym,
Apee, Paoom, Three-hills, Sandtvich, Montagu,
Hinchinbrook, Shepherd's Isles, Erromango, Tarina,

Natives. and Immer, Annatom, and Erronan. The two which
are more particularly described, are Mallicolo and
Tanna, the natives of which differ remarkably in

their persons and language ; those of the latter hav-
ing curly but long hair, dark but not black, and
without anything of the negro character in their fea-

tures, which are regular and agreeable ; their per-

sons slender, active, and nimble. They found them
hospitable, civil, and good-natured ; but displayed a
jealousy of their visitors seeing the interior of the

Island, which could only be equalled in .Japan or

China. All the plantations were fenced, and laid out
in a line ; they consisted of sugar-canes, yams, plan-

tains, bread-fruit, Sec. Tlie yams remarkably fine, Australasia,

one of which weighed fifty-six pounds, every ounce
of which was good ; and they had pigs and poultry.

The juice of the cocoa-nut, and water, appeared tx)

be their only beverage. Their arms were clubs,

darts, lances, and bows and arrows. Their canoes,

clumsily sewed together, had outriggers, and were
worked by paddles and by sails. The men wore a
wrapper round the loins, and the women a sort of
petticoat reaching to the knee.

The natives of Mallicolo are called by Captain

Cook " an ape-like nation ;" the most ugly, ill-pro-

portioned people he ever met with, and different

from all others ; diminutive in their persons, dark-

coloured, with black hair, short and curly, but not

sOj woolly as a negro's : they had long heads, flat

faces, and monkey countenances, and a belt round
the waist, pulled tight across the belly, made them
look not unlike overgrown pismires. The women were
equally ugly ; the dress of both, in other respects,

the same as that of Tanna, as were also the produc-
tions of the Island. Their houses were low, and
covered with palm thatch. ( See Dalrympie, Burney^
Cook, &c.)

VII. This large Island, surrounded with coral islets New Cale-

and reefs, was wholly unknown till Captain Cook, in donia.

1774, fell in with the north-western extremity in

steering south-west from Mallicolo, from which it is

distant not more than about 80 leagues. He anchor-

ed within a small Island called Balabea, and oppo-
site to the district Belade. The great Island extends
between latitude 20" 5' and 22° 30' in the direction Descrip.

of north-west and south-east ; about 250 miles long tion.

by 60 broad. The land bears a great resemblance
to that of New South Wales, and many of its natu-

ral productions appeared to be the same, but the na-
tives were different. They are represented as a
strong, robust, active, well-made people, courteous

and friendly, and not in the least addicted to pilfer-

ing, in which respect they differ from every other

tribe of Australasia. They are nearly of the «ame Nalives.

colour as the natives of Tanna, and appeared to be a
mixed race between that people and those of the

Friendly Isles, or of Tanna and New Zealand ; their

language being a mixture of them all. Of the same
disposition as the natives of the Friendly Islands,

they were found to excel them in affability and ho-
nesty; and the women, like those of Tanna, were more
chaste than the females of the more eastern Islands,

not one of the ship's company having been able to

obtain the least favour from any one of them. They
wear a petticoat of the filaments of the plantain

tree, " at least six or eight inches thick, but not one
in(j^i longer than necessary for the use designed."

They paint and puncture their bodies, and wear ear-

rings, and necklaces, and bracelets, of tortoise and
other shells. Both men and women have good fea-

tures and agreeable countenances, and some of the

men measured in height six feet four inches. Their
hair is frizzled out like a mop, is very black, coarse,

and strong, different from that of a negro. The
ruff mop-heads make use of " scratchers," composed
of a number of sticks of hard wood, about the thick-

ness of knitting-needles, fastened together at one
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Australasia, end like a sort 6f comb ; the women have their hair
^'^^^/"^ cropped short. The men wear a wrapper round the

loins, made of the bark of a tree. Their houses re-

semble bee-hives, with peaked roofs, entered by a

hole just big enough to admit a man bent double.

The sides are of spars and reeds, and both these and

the roof well thatched with dry grass. They boil

their roots and fish in earthen jars. They have nets

made of plantain fibres, and the sails of their canoes

are of the same material. These vessels consist of

two trees fixed together by a platform. They have

plantations of sugar-canes, plantains, bread -fruit, and

cocoa-nut, but none of them very productive. The
whole appearance of the country, indeed, is described

as unable to support many inhabitants. The greater

part of the visible surface consists of barren rocky

mountains ; and though the plains and valleys appear-

ed to be fertile, Captain Cook was of opinion that

" nature has been less bountiful to it than to any

other tropical Island we know in this sea."

D'Entrecasteaux passed the opposite extremity of

New Caledonia in 1792, when on his search after the

unfortunate La P^rouse, but was prevented by a bar-

rier reef of coral from approaching the coast ;
a«d,

in the following year, he visited Balade on the north-

west. The account of the inhabitants, as given by

Rossel and Labillardiere, differs altogether from that

of Cook. Instead of finding them friendly, honest, and

inoflfensive, they are described as the worst of canni-

bals ; not only eating the flesh of their enemies, but

feeding on little children ; ferocious in their dis-

positions, the most audacious thieves, and the wo-

men the most shameless prostitutes. But their own

account of their transactions there, the confidence

with which they straggled over the country, and the

readiness of the savages to serve them, by no means

warrant the bad character they have thought fit to

give them ; and they had no more proof of their be-

ing cannibals, than they had for accusing the people

•of Van Dieman's Land of the same practices, be-

cause the Surgeon Major mistook the bone of a kan-

garoo for that of a young girl. They appear to have

endeavoured, by signs, to extort a confession to this

effect from the poor savages, who, on their part, were

also persuaded that the French were the real cannibals.

The charge brought against the women is grounded

solely on two young girls having been prevailed on

by some of the crew to expose what decency requires

to be concealed, in return for some pieces of cloth or

iron. Labillardiere thinks the inhabitants, as well

as the vegetable productions, resemble those of Van

Dieman's Land. There was no want of different

kinds of esculent plants, though a great scarcity

prevailed from drought, or other cause, when they

arrived. The young shoots of the Hijbiscus iiliaceus,

the fruit of the Cordia sebestina, the Dolichos tiwe-

rosus, Helianthus tiiberosus, Arum esculetitum, and

Macrorrhizon, Hypoxis, Aleurites, figs, oranges, plan-

tains, sugar-canes, cocoa-nuts, and the bread-fruit,

—

all afforded them articles of food. Yet Labillar-

diere says they eat steatite, and that he saw one

man devour a piece of this stone as large as his two

fists. They also eat a species of spider. They had

lost the hogs which Cook left thero, but some half

dozen of cocks and hens were seen by the French. Australasia.

(See Cook, Labillardiere, &c.) st^'-y-^

VIII. Though these Islands geographicallybelong to New Zea«

Australasia, the natives are, in their physical character'*"^*

and language, Polynesians. They were first disco-

vered on the 13th December 1642, by Abel Jansen Discovery,

Tasman, on his voyage of discovery from the Mauri-
tius; and, on the 18th, the Heemskirk yacht, and
the fly-boat Zeehaan, came to anchor in a bay to

which they afterwards gave the name of Moorde-
naar's or Mui'derer's Bay, and to the Island that of

Staaten Land, in honour of the States General, and
in the possibility that it might join the Staaten Land
to the east of the Tierra del Fuego. " It is a fine

country," says Tasman, " and we hope it is part of

the unknoivn South Continent," The expedition of

Hendrik Brower to Chili the following j'^ear, cut off

the latter Staaten Land from any continental con-

nection, and the name of the former was then chan-

ged to that of Netu Zealand.

On the 19th, a boat with 13 natives came within a

stone's throw of the Heemskirk. The language in

which they hailed was unlike that of the Solomon's

Islands, of which Tasman had a vocabulary. Their

vessel consisted of two narrow canoes, joined toge-

ther by boards, on which the people sat ; their pad-

dles, about a fathom long, pointed at the end ; their

clothing appeared of matts or cotton, but their breast»-

were naked. They invited them to come on board,

but in vain. The ships, however, were moved nearep

in shore, upon which seven double vessels came off".

A boat, being dispatched from one ship to the other,

was previously attacked. Three men belonging t&

the Zeehaan were killed, and one mortally wounded

;

one of the killed was dragged into the canoes. After

this, despairing of getting water or provisions, they

weighed and set sail, twenty-two of the native boats-

following them, eleven of which were full of people.

The ships fired, and the canoes returned to the shore.

The next visitor, at the distant period of 127 years,

was Captain Surville, who, in I769, put into a bay

on the north-eastern extremity, and gave it the name
of Lauriston Bay. In the same year, Lieutenant

(afterwards Captain) Cook, of the Endeavour, made
the land on the 6th October 1769j the enormous

height of which became the subject of much conver-

sation ; and the general opinion was, that they had

now discovered the Term Anstralis incognita. This

voyage, however, and the circumnavigation of the

Islands of New Zealand, entirely subverted the theo-

ry of a great southern continent. In 1772, Cap-

tains Marion du Fresne and Crozet put into the Bay
of Isles, where the former, and some of the crew,

were murdered by the natives. In March 1773, Cap-

tain Cook in the Resolution, with Captain Fyrneaux

in the Adventure, revisited New Zealand, where the

latter had a whole boat's crew, with a midshipman,

murdered by the inhabitants. In 1776 and 1777, a

third visit was made to these Islands by Captain

Cook. In these several visits, accompanied as he was

with men well versed in every branch of natural

knowledge, there will be found in the Voyages of

Cook and Forster every species of information that
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practicaljle to collect.

The two great Islands of New Zealand extend
between latitude S4>° and 48° south, longitude 181"
and 194.° east ; that to the northward called Eahei-
nomawe, is about 400 G. miles long by 90 me-
dial breadth ; the name of the southern Island is

Tavaipoenammoo, is about 450 G. miles long by 95
broad ; the former has a rich and fertile soil, well
clothed with trees, some of them, more than 20 feet

in girt, and 90 feet high, without a branch. Some
of them resembled spruce, and were " large enough
for the mainmast of a 50 gun ship." The highest
hills were covered with forests, the valleys with grass
and shrubbery, and the plains were well irrigated with
rills of clear water. The southern Island is very
mountainous ; one peak, resembling that of Tene-
riffe, was estimated by Forster, but without sufficiejit

data, at 14,000 feet of height; it was covered with
snow in the middle of January. Both as to appear-
ance and temperature, they may be considered as
the British Isles of Australasia. Fahrenheit's ther-
mometer in February was never higher than 66°, and
was not lower in June than 48°.

A great part of the western side of those Islands
had, however, a desolate and inhospitable appear-
ance; exhibiting ranges of yellow sandstone, or
white sand hills, with scarcely a blade of verdare. It

is worthy of remark, that this extraordinary differ-

ence prevails between the two coasts of South
Africa, the two coasts of New Holland, and the two
coasts of Van Dieman's Land.

^
The natives are stout, well limbed, and muscular,

vigorous and active, excelling in manual dexterity
;

their countenances intelligent and expressive, of an
olive complexion, but not darker than a Spaniard.
In the appearance of the women, there is not much
feminine delicacy ; but on Cook's first visit, they
found them more mo4est and decent in their beha-
viour, than in any of the islanders they had met with;
they were covered from the shoulders to the ankles
with a sort of netted cloth, made of the split leaves
of the flax plant (Phormium tenax), the ends hang-
ing down like fringe. A party once came upon some
women by surprise, as they were fishing, naked, for
lobsters, and " the chaste Diana, with her nymphs,
could not have discovered more confusion and dis-

tress at the sight of Actaeon, than these women ex-
pressed upon our approach." On the third visit,

however, they had got rid of all their modesty, and
a rusty nail was sufficient to purchase the last fa-

vour.

The black hair of the men is bound in a knot on
the top of the head ; that of the women is cropped ;

both sexes anoint their hair with rancid oil, and
smear their bodies with grease and red ochre. The
faces of the old men are covered with large furrow-
ed black marks, generally spiral lines, and have a
horriole appearance. The women wear in their
ears pieces of cloth, feathers, sticks, bones, &c. and
bracelets and anklets of bone, teeth, shells, &c.
Captain Cook did not observe any appearance of
disease, or bodily complaint, or eruption on the skin,
or marks of any ; and the most severe wounds healed
most rapidly. Very old men, without hair or teeth,

showed no signs of decrepitude, and were full of
cheerfulness and vivacity. They are mild, gentle,
and affectionate towards each other, but ferocious
and implacable towards their enemies ; and it unfor-
tunately happens, that the little societies into which
they appear to be divided, are in an almost perpe-
tual state of hostility, which makes it necessury for
them to dwell in happahs or villages, fortified with
embankments, ditches, and pallisadoes. They give
no quarter, and feast with apparent relish on the
bodies of their enemies, which they cut up and broil
in holes dug in the earth

; they suck out the brains,
and preserve the skulls as trophies. They made no
hesitation in devouring human flesh in presence of
the English officers, and their provision baskets had
generally the head or a hmb.of a human subject.
The only quadrupeds on the Islands are dogs,

small and ugly, and rats, the former of which they
eat, and with their skins, cut into strips, they adorn
their clothing ; but their principal food consists of
fish, and the bruised roots of fern. They cultivate,
however, and with great neatness, sweet potatoes,
eddas, and gourds, all planted in regular rows ; and
Cook observed, near the villages, both privies and
dunghills. Their houses have a ridge-pole to the roof,
which, with the sides, are built of sticks and grass,
and lined with bark

; they sleep on the floors cover-
ed with straw

; and the furniture consists of a chest
to hold their tools, clothes, arms, and feathers, pro-
vision baskets, and gourds to hold water, which is

their only beverage ; the New Zealanders being
among the very few people, civilized or savage, who
are ignorant of the means of intoxication.

Their double canoes, or whale boats, are admira-
bly constructed with planks from 60 to 70 feet in
length, and their prows and sterns are tastefully and
curiously carved and ornamented, all of which is

performed by adzes and axes of a hard black stone,
or green talc or jade, and with chisels of human
bone or jasper. Of these materials also are their offen-
sive weapons made : these are lances fourteen feet
long, sharp at both ends, of hard wood, neatly carv-
ed ; and a battle axe of jade or bone about a foot
long. Their war canoes carry from 60 to 70 men
each

; they keep exact time with their paddles, sing-
ing, with great vociferation and distorted features,
their savage war song, when bound on any hostile
expedition. Their war dances are conducted in the
same furious and extravagant style ; the only musical
instrument, if it can be called one, is a triton shell,

which sounds hke a cow's horn.
They have, liowever, a taste for music, and the

women are said to sing in a soft, slow, and mournful
cadence, making use of semitones. When their
husbands are slain in battle, they cut their legs, arms,
and faces, with bone or sharp shells, and few of them
that do not wear scars on their bodies as testimonials
of their affection and sorrow for their deceased
friends.

The natives of New Zealand exhibit a strange
mixture of civilized and savage life. It was hoped
from the state of their cultivated grounds, of which
several hundred acres were seen, that presents of
hogs, kids, and poultry, would have been most accept-
able, and considerable numbers were left with them
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but,

excepting the cocks and hens, which had bred plen-

tifully, and flew about wild in the woods, the others

had been wantonly destroyed. In 1791, Vancouver

touched at Dusky Bay, and remained there for some

time, examining the bays and creeks in the neigh-

bourhood; but they did not see one human being.

And, in 1793, D'Entrecasteaux passed between the

Three King's Island, and Cape Maria Van Dienian,

but had no other communication with the natives

but in their canoes. Unlike in every respect to the

Otaheitans, they have evidently a common origin; their

language not differing more than the language of the

two New Zealand Islands from each other. The few

notions they have of superior beings also accord with

those of Otaheite. (See Cook's Vot/ages.)

A missionary of the name of Marsden, from merely

seeing some New Zealanders in New South Wales,

had the hardihood to accuse Captain Cook of having

drawn " a fiilse picture of the New Zealanders." He
undoubtedly thought so, and went to the Islands with

a view of converting the natives to Christianity. He
soon, however, abandoned this " noble race of men,''

as he calls them, being unable, by his own account,

" to lay the first stone ;" consoling himself for his

disappointment by the reflection that " the pious Is-

raelites could not build the walls of Jerusalem with-

out holding the sword in one hand and the trowel in

the other." Captain Cook's accuracy is too well

established to be shaken by such authority. The

following horrible transaction proves how well he

described the character of these cannibals. In De-

cember 1809, the ship Boyd, from Port Jackson, was

at Wang-arrooa, in the Bay of Islands, and admitted,

without due caution, too large a number of natives on

board, when the crew were suddenly attacked, over-

powered, and slaughtered. Captain Alexander Berry

of the ship Edinburgh Castle, being on the coast,

was soon after apprised of this horrible event ;
and,

proceeding to the bay, found the remains of the

Boyd, which had been burned by the savages. On
landing, he discovered that the massacre had been

directed by Tippahee, the old chief, who had been so

much caressed at Sydney. The bones of the un-

fortunate men lay scattered on the ground, where

their bodies had been devoured by the savages.

Sixteen were murdered and cut up on the deck of

the vessel ; five others, who had fled for safety wpon

the yards, were told by the old cannibal, that if they

would come down their lives should be spared, wliich,

after some hesitation, they consented to do. They

were sent on shore ; and in five minutes after, their

dead bodies lay on the beach. The only survivors

which Captain Berry contrived to save, were a

woman, two children, and a boy. Well might Cap-

tain Berry conclude the narrative of his horrid niur-

der by an admonition, ** Let no man trust a New
Zealander."

To the eastward of New Zealand is an Island of

considerable extent and well peopled, discovered by

Mr Broughton in 1791, when on a voyage round the

world with Vancouver. He called it Chatham

Island ; the people and its productions the same as

those of New Zealand. (See Vancouver's Voy.)

It may be proper here to notice a recent discovery

of a group of Islands directly south of the south Australasia,

cape of Tavai Poenammoo, one of the New Zealands, ^"^'"V^*^

named Lord Auckland's Group, by the discoverer, ^^'jl^'^"^^^'^

Mr Bristow, master of a South Sea Whaler, in grati-
isiauiis"'*

tude to the nobleman whose name they bear, for hav-

ing, when a boy, procured him admission into the

school of Greenwich Hospital, This group, seven

in number, were first seen on the 10th August 1806;
and, on the 20th October 1807, Captain Bristow

came to anchor with his ship, the Sarah, in a fine

harbour on the largest Island, which he called En-
derby, and to the harbour he gave the quaint one of

Sarah's Bosom. They are situated in lat. 50° 40'

south, and long. l66^S5' east. Wood and water being

plentiful, and easily procured, they are represented

as holding out, in this desolate and i-emote region,

considerable advantages to the southern whale fish-

ery. The climate, however, is unusually severe, and

the weather tempestuous. In the middle of sum-

mer (December), every day was attended with

snow, sleet, or rain. Yet this severity of climate

appeared to make no unfavourable impression on the

vegetable productions, as the woods were covered

with verdure so early in the spring as October. He
observed four kinds of timber trees, the principal of

which was mangrove (qusery ?) growing to the height

of 30 or 40 feet ; but the trunks were so twisted and

turned by the violent winds, that it was difiicult to

find a straight piece of ten feet in length. There

was no want of shrubby and herbaceous plants ; there

were neither men nor quadrupeds of any kind,

but seals, sea-elephants, and sea-fowl, in great

plenty. The woods abounded with a great variety

of singing birds, with sweet melodious notes, and

among them was a species of lark ;
wild-ducks, seals,

and snipes were plentiful, and he caught a kind of

rock-cod with the hook and fine.

To the southward of the group, another small Island

was discovered in 1811, to which was given the name

of Campbell's Island ; and to the south-west of them,

Macquarrie's Islands, in latitude 55° south, and longi-

tude l60° east. Several other Islands are scattered

about those of New Zealand; Chatham Island to

the eastward of it, and a group of small ones near it,

seen by the Cornwallis in 1 807 ; Bounty Island to the

south-east; and to the southward of the latter, a little

Island, which, from its position with regard to Eng-

land, has been named Antipodes Island. (Bristow's

MS. Letter.)

IX. Between the parallels of 48^° and 50° south, and Kergueler.'s

longitude 69° east, lies the barren and uninhabited^'*"'^-

Land ofKerguelen; so named from the French ofiicer

who first discovered it in 1772, and who, on a second

visit in 1773, discovered some small Islands near it,

but on neither occasion was able once to bring his

ships to an anchor upon any part of the coast. Cap-

tain Cook was more fortunate. He had heard of

Kerguelen's discovery at the Cape of Good Hope, Discovery,

and wondered he should not have seen this land when

he passed it so closely in 1770. In 1776, however,

befell in with these Islands; and, as no account ofKer-

guelen's voyage had been made public, he gave new

names to each Island. Speaking of the main Island—
" I should," says Cook, " from its sterility, with
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'
that I would not rob M. de Kerguelen of the honour
of its bearing his name." He changed, however, the
" Baie de L'Oiseau" of the French, where they had
landed in a boat, and lodged a piece of parchment in

a bottle, into Christmas Harbour ; and called a round

high rock " Bligh's Cap," which had been named by
M. de Kerguelen the " Isle of Rendezvous ;"—al-

though, says Cook, " I know nothing that can ren-

dezvous about it but fowls of the air ; for it is cer-

tainly inaccessible to any other animal." Kerguelen

thought he had discovered the Terra Australis In-

cognita, but Cook soon determined that it was of no
great extent.

The hills were but of a moderate height, and yet,

in the middle of summer, were covered with snow

;

not a shrub was found on this Island, and not more than

17 or 18 different plants, one half ofwhich were either

mosses or grasses ; the chief verdure was occasioned

by one plant not unlike a saxifrage, spreading in tufts,

and forming a surface of a pretty extensive texture,

over a kind of bog or rotten turf; the highest plant

resembled a small cabbage, when shot into seed, and
was about two feet high. No land animals were met
with, but great plenty of the ursine seal {Phoca ursina).

Penguins were very abundant, as were also shags,

cormorants, albatrosses, gulls, ducks, petterels, and
sea swallows. A few fish of the size of a haddock
ivere taken with the line, and the only shell-fish were
a few limpets and muscles.

The steep cliffs towards the sea are rent from the
top downwards, but whether by rains, frost, or earth-

quakes, could not be determined ; the productions of
the hills were composed chiefly of a dark blue and
pretty hard stone, intermixed with small particles of
glimmer or quartz

;
lumps of coloured sandstone, and

of semitransparent quartz, are also common
;
nothing

appeared like an ore, or metal of any kind. (Cook's
Third Voyage, Vol. I.)

X. These small uninhabited Islands are interesting

only in a geological point of view. Situated in the
midst of the great Indian Ocean, at the distance of

2000 miles from the nearest land, and removed but
18 or 20 miles from each other, they have no com-
mon point of resemblance : the one being the pro-

duct of a volcanic eruption, scarcely yet cooled, with
a few mosses and grasses on its surface ; the other
composed of horizontal and parallel strata of rock, co-
vered with frutescent phmts ; an appearance which
led the scientific gentlemen in D'Entrecasteaux's ex-
pedition to conclude, that an organization so regular

could not proceed from a volcanic origin. A French
seal-catcher, from the neighbouring island, had set fire

to the shrubbery, which continued to burn when the
navigators passed the Island ; and imagining that

they saw pits of smoke issuing from the crevices be-
tween the strata, some of them were disposed to con-
sider this circumstance as infallible indications of
subterranean fire. Perron, the seal-catcher above
mentioned, with the gentlemen of Lord Macartney's
embassy, who explored the southernmost Island, Am-
sterdam, says that the shores of St Paul's abounded
tvith pumice stone, but the presence of this light

VOL. II. PART I.

material is by no means an infallible criterion of a Australasia,

proximate eruption.

Of the recent creation of Amsterdam there can
be little doubt ; indeed, it is scarcely yet cooled, and
is altered considerably since its first discovery by
Vlaming in I696. From every part of the sloping
sides of the crater, which is nearly 1000 yards in

diameter, and into which the sea has forced its way,
either smoke, or hot water, or hot mud, are seen to

issue ; and everywhere is felt a tremulous motion,
and a noise heard like that of boiling water. In
many parts of the crater, in the centre of which
the water is 174 feet deep, the sea-water is tepid
from the hot springs below ; and numbers of these
springs are found on the margin, below the high water
mark, ofvarious temperatures, from 100° to the boiling

point. One very copious spring, slightly chalybeate,
issues, in a copious stream, into the crate^, nearly on
a level with the lowest state of the tide. These
springs cannot possibly descend from the summit of
the Island, the highest parts of which are the edges
of the crater, about 6OO feet, and, the whole area of
the Island is not more than eight square miles ; a sur-

face totally inadequate to collect and condense the
clouds, so as to produce these permanent springs^

Why some modern geologists, and among them
M. de Humboldt, should doubt of sea-water being
converted into steam, and undergoing the process of
distillation by subterranean fire, we are at a loss to

know, or in. what other manner they would account
for such large and permanent streams of fresh water,

so situated as those are of Amsterdam Island.

Another singularity which this Island presents, is

in its mosses and grasses, which are all European

;

to these may be added the Sonchus oleracea, or sow
thistle; and the Apium petrosile?mm, or parsley; and.

the commo7i Lycopodium, or club-moss, which grows
luxuriantly on the bleak heaths of North Britain,

seems to thrive equally well on the boggy soil of
Amsterdam, heated, at the depth of a foot below the

surface, to the temperatui-e of 186° of Fahrenheit's

scale.

The crater abounds with an excellent perch, of a
reddish colour, which is easily caught with the hook,
and may be dropped at once into one of the hot
springs on the margin, and boiled alive ; and so caught
and dressed, we are told, it affords an excellent re-

past. The bar across the mouth of the crater is re-

presented as one mass of cray-fish.; and in the sea,,

outside the bar, are vast multitudes of whales, gram-
pusses, porpoises, seals, and sea lions, so as to be,

dangerous for boats to pass. It was the same in

Vlaming's time, who " found the sea so full of seals

and sea lions, that they were obliged to kill them ta

get a passage through ; when they steered from the

shore, there was also an astonishing number of fish."

XI. From the volcanic Island of Amsterdam, we
must now take a glance of those innumerable low
Islands and reefs of rocks which are scattered over the

greater part of the Australasian Sea, to the eastward

and northward of New Holland, and which are pro-

duced by a different operation of nature to that

which lifted up Amsterdam—less violent, indeed, and
c

Numermi;*-
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with less eclat than the latter, but equally, if not

more fimily, established on the solid foundations of

the deep abyss. A volcanic Island not unfrequently

breaks down its supporters, and sinks back into the

cavity out of which it was hurled, as was recently

the case with the Sabrina Island, near St Michael's;

but the Island of coral, created by slow and imper-

ceptible degrees, hardens with time, and becomes

one solid mass from the summit to the base.

We know very little, as yet, of the nature of the

marine polypi that construct these wonderful fabrics,

but we cannot be blind to the effects of their opera-

tions. Throughout the whole range of the Poly-

nesian and Australasian Islands, there is scarcely a

league of sea unoccupied by a coral reef or a coral

Island ; the former springing up to the surface of the

water perpendicularly from the fathomless bottom,

" deeper tkan did ever plummet sound," and the

latter in various stages, from the low and naked

rock, with the water rippling over it, to an uninter-

rupted forest of tall trees. I have seen," says

Dalrymple, in his Inquiry into the Formation of

Islands, " the coral banks in all their stages ;
some

in deep water ; others with a few rocks appearing

above the surface ; some just formed into Islands,

without the least appearance of vegetation ; others

with a few weeds on the highest part ; and lastly,

such as are covered with large timber, with a bottom-

less sea, at a pistol-shot distance." In fact, as soon

as the edge of the reef is high enough to lay hold of

the floating sea-wreck, or for a bird to perch upon,

the Island may be said to commence. The dung of

birds, feathers, wreck of all kinds, cocoa-nuts floating

with the young plant out of the shell, are the first

rudiments of the new Island. With Islands thus form-

ed, and others in the several stages of their progres-

sive creation, Torres' Strait is nearly choked up ;

and Captain Flinders mentions one Island in it cover-

ed with the Casuarina, and a variety of other trees

and shrubs which give food to paroquets, pi-

geons, and other birds, to whose ancestors, it is pro-

bable, the Island was originally indebted for this ve-

getation. The time will come,—it may be ten thou-

sand or ten millions of years, but come it must,—when

New Holland, and New Guinea, and all the little

groups of islets and reefs to the north and north-

west of them, will either be united into one great con-

tinent, or be separated only with deep channels, in

which the strength and velocity of the tide may ob-

struct the silent and unobserved agency of these in-

significant but most efficacious labourers.

A barrier reef of coral runs along the whole of the

eastern coast of New Holland, "among which,'' says

Captain Flinders, " we sought fourteen days, and

Austria.

sailed more than 500 miles, before a passage eould Australasi;

be found through them out to sea." Captain Flin-
"

ders paid some attention to the structure of these

reefs, on one of which he suffered shipwreck.

Having landed on one of these new creations, he

says, " We had wheat sheaves, mushrooms, stag's

horns, cabbage leaves, and a variety of other forms,

glowing under water, with vivid tints of every shade

betwixt green, purple, brown, and white." " It

seems to me," he adds, " that when the animalcules,

which form the coral at the bottom of the ocean,

cease to live, their structures adhere to each otber>

by virtue either of the glutinous remains within, or

of some property in salt-water; and the interstices

being gradually filled up with sand and broken pieces

of coral washed by the sea, which also adhere, a

mass of rock is at length formed. Future races of

these animalcules erect their habitations upon the

rising bank, and die in their turn, to increase, but

principally to elevate this monument of their wonder-

ful labours." He says, that they not only work per-

pendicularly, but that this barrier wall is the highest

part, and generally exposed to the open sea, and that

the infant colonies find shelter within it. A bank is

thus gradually formed, which is not long in being

visited by sea-birds ;
salt-plants take root upon it,

and a soil begins to be formed ; a cocoa-nut, or the

drupe of a pandanus, is thrown on shore ; land-birds

visit it, and deposit the seeds of shrubs and trees

;

every high tide and gale of wind add something to

the bank; the form of an Island is gradually assumed

;

and last of all comes man to take possession.

If we should imagine one of these immense coral

reefs to be lifted up by a submarine volcano, and

converted into an insular or continental ridge of hills,

such a ridge would exhibit most of the phenomena

that are met with in hills of limestone.

It is worthy of remark, that, in this great division

ofthe globe, fully equal in extentto that ofEurope, there

is no quadruped larger than the kangaroo ; that there

is none of a ferocious character, and, in many of the

Islands, none of any description. Man only in Aus-

tralasia is an animal of prey ; and more ferocious

than the lynx, the leopard, or the hyena, he devours

his own species, in countries too where nature has done

every thing for his comfort and subsistence ; the con-

sequence is, that population is so much checked and

thwarted, that the number of all the natives that

have been seen on the coasts of all the Islands, from

the first discovery to the present time, would not in

the aggregate amount to 20,000 souls. The only

hope of improvement must depend on the future

colonization of these healthful and fertile regions of

the globe by some European power. (k.)

AUSTRIA.
Jn strict geographical language, Austria is the name

of only a large province in the south-east of Ger-

many, but it is commonly used to denote the great

empire, composed of the province in question, the

kingdoms of Hungary and Bohemia, along with the

provinces of Moravia, Carinthia, Styria, Tyrol,

Transylvania, Galicia, Lombardy, Venice, and Dal-

matia. This state has, of late years, undergone fre-



Austria. quent changes in point of territory and population.
" At the beginning of the French Revolution, the
Austrian dominions were computed to contain a po-
pulation of nearly 25,000,000. This number would
have been materially increased in I796, by the ac-
quisition of Galicia and other parts of Poland, had
not the cession of the Netherlands and Lombardy
made a deduction, which kept it at nearly its

original amount. The diminution, in fact, would
have been considerable, had not the French tempt-
ed Austria to a separate peace in I797, by seiz-

ing and transferring to her the territory of one of
the oldest states in Europe,—the Republic of Ve-
nice. In the next war, the splendid successes of the
campaign of 1799 at first promised to give back to
Austria a portion of her lost territory ; but the with-
drawing of Russia from the coalition, and the fatal

days of Marengo and Hohenlinden, led, in 1801, to
a treaty which occasioned a further reduction of the
imperial frontier. The third war, that of 1805, was
equally short and disastrous, leading, after the over-
throws at Ulm and Austerlitz, to the purchase of
peace by the surrender of the Venetian territory,
Tyrol, and other provinces, containing in all a popu-
lation of nearly 3,000,000.

In I8O9, the resistance of Spain prompted Austria
once more to try her fortune in the field. Her army
was nume'-ous, and a large proportion of the French
force was in the Peninsula ; but Prussia remained
neutral, and Russia took part, to a certain extent,
against Austria. These circumstances enabled Bo-
naparte, at the head of a mixed force of French and
Germans {of the Confederation of the Rhine), to ac-
quire a superiority m the field, and to enter Vienna
a second time as a conqueror. This success was
chequered, indeed, by a sanguinary defeat at Aspern;
but the victory of Wagram reinstated him in his su-
periority, and the advance of a Russian force left the
Emperor Francis no other alternative than peace. A
treaty was concluded on terms less humiliating than
was anticipated, the cause of which was unknown
at the time, but was soon found to be a conse-
quence of Francis consenting to give his daughter in
marriage to his conqueror.
By the peace of I8O9, the Austrian empire was

reduced to a population of 20,000,000. The dimi-
nution of her power was still greater from the ces-
sion of her frontier line ; and France might, for a con-
siderable time, have overawed and controlled her,
had not the extravagant march to Moscow deprived
Bonaparte, in a few weeks, of that mighty army
which appeare4 to ensure the subjection of the
Continent. The subsequent successes of the allies
led, as is well known, to the restoration of Austria
in more than her former splendour.

We shall now proceed to give some account of the
present state of this empire under the following heads

:

Population—Climate and physical aspect—Educa-
tion, Arts and Sciences—National Character Reli-
gion—Government and Laws—Army—Finances
Agriculture—Mines and Manufactures.

Population. 1 . The treaty, or act of Congress atVienna, in 1 8 1 5,
and the subsequent treaty of Paris in the same year,
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have confirmed Austria in the possession of the fol- Aastria.

lowing territories :
''^^^

Bohemia, containing a population of 3,150,000
Moravia - . 1,320,000
Austrian Silesia - 300,000
Lower Austria - 1,050,000
Upper Austria - 650,000
Salzburg and Berchtolsgaden - 200,000
Styria - - 800,000
Carinthia - - - 280,000
Carniola - - 420,000
Friuli and Trieste - 106,000
Galicia - - 4,850,000
Bukowine - - 250,000
Hungary - - . 7,400,000
Transylvania - - 1,600,000
Sclavonia - - 500,000
Croatia - - 350,000
Venetian States - 1,650,000
Istria - - 100,000
Dalmatia - - 300,000
Tyrol - - 650,000
Lombardy, and other acquisitions 1 ^

in Italy j 2,000,000

Total - 27,926,000

Yet this empire, so populous and fertile, wants, in
a high degree, that consonance of national manners,
and that congeniality of national feeling, which are
so essential to ease in governing, and have so long
formed the strength of France and Britain. Hun-
gary and Bohemia, which form so large a portion of
the imperial dominions, have little connection or
conformity with each other, and still less with the
remote provinces of Galicia or Lombardy. Add to
this, that the Austrian cabinet, while inferior to none
in diplomatic finesse, has frequently acted with a blind
adherence to old prejudices, which we should little

expect in a European state in the eighteenth or nine-
teenth century. Frederick II. who had such bitter
contests with the Austrians, both in the field and ca-
binet, declares that, in the former, they were uncon-
scious of the value of good generals, while in nego-
ciation they were perfectly untractable, so long as
the aspect of affairs justified, in any degree, their
exorbitant demands. What better opinion were we
at liberty to form in the present age, when we saw
their army entrusted to a Mack, and preparations of
defence delayed until the French were marching on
Vienna? The grand source of future aggrandize-
rnent to Austria is to be sought, not in the acquisi-
tion of additional territory, but in the improvement
and consolidation of her present dominions. This
doctrine, applicable to all countries to an extent sel-

dom apprehended by their rulers, is of the most ur-
gent importance to a state, whose deficient instruc-
tion, languid intercourse, difference of language, and
blind attachment to hereditary usages, all concur to
keep so many fellow-subjects in a state of alienation
from each other.

It has become customary, particularly of late, to
consider Russia as superior in resources to Austria

;
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Austria, an opinion sanctioned, among other authorities, by an
" ~ ' expression of Lord Grey, in one of the debates which

regarded the conduct ofour ministry of 1806-7> in re-

spect to foreign affairs. On considering, however, the

rigour of the Russian climate, the barrenness ofa great

proportion of the soil, the inconvenience of vast dis-

tances, and the general barbarism of the people, we

are disposed to withhold our assent from this opi-

nion, and to look with more confidence to the pro-

bable augmentation of the population and power of

Austria. The following table will convey an idea

of the relative density of the population of her dif-

ferent provinces

:

Inhabitants

per square League.

867
847
766
748
732
657
554
504
495
470
453
440

Bohemia
Austrian Silesia

Lower Austria

Moravia
Galicia

Croatia

Upper Austria

Styria

Hungary
Military frontiers of Sclavonia

Carinthia

Sclavonia

Transylvania, and its military frontiers 437

Military frontiers of Croatia 390

Bukowine - -

Military frontiers of Hungary 295

It is remarkable, that Lower Austria, though high-

ly fertile, is not so well peopled as the manufac-

turing countries of Bohemia and Silesia. It is still

more remarkable, that the mountainous tracts of the

latter are found to contain a denser population than

the rich plains of Hungary. The average of the

whole empire is 579 inhabitants to the square league,

a proportion hardly more than the half of that of

France and England. Can there be a more striking

proof of the improveable powers of the empire, when

we consider that, of the countries just mentioned,

the latter is, in point of soil and climate, inferior,

and the former by no means superior to Austria ?

No country, with the exception of Russia, com-

prises such a diversity of distinct tribes or races as

the Austrian empire. The German part of the po-

pulation does not extend in considerable numbers

beyond the provinces of Upper and Lower Austria,

a portion of Moravia, and particular parts of Styria

and Carinthia. Bohemia, although surrounded by a

German population, contains many districts inhabit-

ed only by its aboriginal tribes ;
while, in Hungary

and Austrian Poland, individuals of German extrac-

tion are very thinly scattered. The most numerous

of the varied races of this empire is the Sclavonian,

a generic name now in a great measure lost in the

subdivisions of Croats, Rascians, Carniolians, Bos-

niacs, &c. The Rascians, or Illyrians, are descend-

ants of the ancient inhabitants of the vast tract

known to the ancients by the name of Scythia. The

fate ofwar has placed them alternately under the Turk-

ish and Austrian dominion ; their language is a dialect

of Sclavonian mix€d with the Illyrian. Some of their

tribes lead a pastoral life, and follow the habits of Austria,

plunder natural to wanderers ; while others are sta- *
~

tionary, and have made some progress in the ruder

kinds of manufactures. Jews are scattered in various

directions throughout the Austrian dominions, parti-

cularly in Bohemia, Moravia, and Galicia. Without

being numerous, they find means, especially in Gali-

cia, to transact most of the mercantile affairs of the

country.

Hungary, the most extensive and most fertile of

the great divisions of the Austrian Empire, is per-

haps the most backward in point of civilization and

knowledge. Many a rich tract, capable of support-

ing a crowded population, is here allowed to remain

in pasture, in consequence, partly of the ignorance

of the cultivators, and partly of that most absurd

law which deprives the peasant of the right of hold-

ing landed property. The extent of the evil is most

sensibly felt throughout Lower Hungary, the inha-

bitants of the northern part of the kingdom being

accustomed to greater exertion, and being even

known to possess occasionally little properties of

their own. Another cause of the ignorance and

backward state of Hungary, is the difference in

point of language, manners, and religion, of various

portions of its population. These have settled in it

at different times, and from different causes, without

becoming blended with each other in the manner

that takes place in an industrious and populous com-

munity. The majority of the Hungarian tribes are

of Sclavonian descent, but they are mixed with a

variety of other nations, such as Armenians, Jews,

Macedonians, and followers of the Greek church.

The few Germans settled in Hungary are originally

from the south of the empire, particularly Suabia

and Bavaria.

Bohemia reckons above three millions of inhabit-

ants, the chief part differing, both in language and

in national feeling, from their German neighbours.

They have even a decided aversion to the latter,

and confine their national predilection to the Hun-

garians, who are said, in return, to esteem them more

highly than their other fellow-subjects. The power

of the Sovereign is much greater in Bohemia than in

Hungary, for it comprises the legislative as well as

the executive department. Notwithstanding this

strange anomaly, Bohemia is the least backward of

the Austrian provinces, whether we look to educa-

tion or the labours of productive industry. The effi-

cacy of regular habits, and of a compact population,

in bringing aid to the executive power, is strikingly

exemplified in the number of soldiers raised in Bo-

hemia,—a number almost equal to that which is sup-

phed by the far more extensive territory of Hungary.

2. The difference of elevation of soil causes as great Climate and

a difference of temperature in the Austrian empire Physical As-

as in any country in Europe. At Vienna, situate P^^*

less than 400 feet above the level of the sea, the

medium of annual heat is about 51° of Fahrenheit

;

at Gratz, a degree farther to the south, the medium

is only 49°, the elevation being nearly 700 feet.

Again, on the eastern frontier, Saltzburg, situate

in the vicinity of an Alpine range, has an average

temperature of only 47°, while at Prague, two de-

grees farther north, it is 48°.
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Anstria. Vienna, situate in a plain, intersected in a varie-

-*"v^^ty of directions by the Danube, the waters of which

are here slow in their course, would be by no means

healthy, were it not for the frequent breezes, which

clear the air of unwholesome exhalations.

The Austrian dominions may be divided, in point

of climate, into three regions, of which the southern

comprises the provinces adjoining to Italy, with a

part of Croatia, and extends from N. lat. 42° to 46°.

We here find the olive, the myrtle, the vine, the fig-

tree, and even the pomegranate. The depth of win-

ter may be compared to the month of March in a

northern climate. The middle range extends from

the 46th to the 49th of north latitude, comprising

Austria, properly so called, a great part of Hungary,

and a portion of Moravia and Bohemia. The olive

is no longer found to grow in this latitude, but vines

and maize thrive in favourable situations. Winter

lasts between three and four months ; the spring is

mild, though rainy ; the summer warm but variable ;

the air is in general healthy, except in the neigh-

bourhood of the marshes of Hungary, which are

proverbially fatal to German settlers. The northern

region comprises Galicia, a part of Hungary, a

great proportion of Bohemia and Moravia, with the

whole of Austrian Silesia. Winter is here severe,

and lasts fully five months ; vines and maize are no

longer to be met with, and even wheat requires a

choice of situation ; but the summer heats, particu-

larly in the valleys, are greater than we are accus-

tomed to in Britain.

If we cast our eyes on a map of the imperial do-

minions, as, with the exception of the Polish part,

they stood before the late annexations, we see them

surrounded by a chain of mountains in almost

every direction. Hungary is covered by the Car-

pathian range, which extends all the way to Silesia,

and is even connected with the great circular bar-

rier of Bohemia. To the eastward lies an elevated

territory, in the direction of Bavaria, while, in the

south, the line of discrimination from Italy and Illy-

rium is drawn with still more mai-ked features. The
highest mountains belong to the southern range

;

those of the north seldom exceeding two or three

thousand feet, while those of the south frequently

approach to four thousand. In the interior of the

empire, and particularly in Hungary, there are

levels of great extent, and the average height of

many of the hills may be put down at only six or

eighthundred feet. Strictly speaking, the whole ofthe

mountains along the southern part of the Austrian

dominions, and even those on the north, belong to

one great range, extending, under a variety of modi-

fications and names, all the way from the Alps to

Kussia. The latitude being temperate, or rather

warm, these varieties of elevation present a striking

difference in vegetable produce ; the lower part

being covered with vines, or rich crops of corn,

while the adjacent elevation exhibits a picture of

Norwegian sterility. Some provinces abound with

picturesque views, and remind the traveller of the

magnificent scenery of Switzerland. Styria, in par-

'ticular, has its glaciers and perpetual snows, its

rumbling cascades, its tremendous avalanches, and
its green pasturages, in the region of mist.

Lakes are frequent in certain parts of the Aus- Austria,

trian dominions. In Upper Styria, they owe, as in ^*"^V^
the Highlands of Scotland, their formation to the

natural collection of water in valleys pent up in all

directions ; a description, however, which does not ap-

ply to the lakes in the level part of Hungary. Those
are more properly marshes, and form, as in modern
Greece, a striking indication of neglected agricul-

ture. Large tracts are in this manner lost to every

useful purpose along the banks of the Danube, the

Drave, the Save, and other rivers of less magni-

tude.

Hungary may be called a vast plain of sandy soil,

marked in certain districts by the highest fertility, in

others by absolute barrenness. Galicia is less level

than Hungary, but may likewise be called, in ge-

neral language, a sandy plain of great extent.

Moravia is marked by more prominent features
;

and while its soil presents, on the southern slope

of its hills, the fertility of Lower Austria,—the

northern side is found too cold for the cultiva-

tion of the grape. The inhabitants are active, and
at a farther distance from primitive simplicity than

the majority of their fellow-subjects. But the gar-

den of Austria, and indeed of Germany, is the great

valley, extending on either side of the Danube, to a

considerable way above Vienna. Unfortunately, the

riches of nature have not as yet been adequately im-

proved in this region ; the peasantry, though posses-

sed of the greatest honesty and sincerity, being de-

void of intelligence or activity. These good and bad
qualities are not confined to the country ;

they form

the groundwork of the character of the inhabitants of

the capital, although necessarily modified by the ha-

bits produced by permanent assemblages in one spot.

The Austrian territory is traversed by a number
of rivers, of which by far the most interesting is the

Danube. It receives about 40 rivers from north and

south, before entering the imperial dominions, and
about 100 more flow into it before it falls -into the

Euxine, after a course of nearly 1500 miles Its bed
becomes perceptibly widened by the influx of the

Ens, at some distance above Vienna ; and its subse-

quent breadth, though very various, may be said, in a

general way, to be of one, two, or three miles. It is

bordered throughout almost its whole course in the

Austrian territory by ridges ofmountains, the distance

of which from the water is generally greater on the

right than on the left bank. It is of sufficient depth

to bear shipping throughout the whole Austrian do-

minions, and to admit, in Hungary, of vessels of con-

siderable size. But, unfortunately, this noble stream

is not fitted for easy navigation ; its banks^^e of-

ten steep and rocky, its current rapid, and its bed en-

cumbered with shoals. The height of the banks and
the frequent windings prevent the use of sails to the

extent practised on the Rhine and the Vistula. It is

necessary, therefore, to tow almost all the way, and

the boats, as well as the track along the banks, are

as yet in a very rude state. A similar negligence

prevails in regard to Canals, in which the Austrians
.

have hitherto made very little progress.

The Austrian rivers, and in particular the Danube,

teem with myriads of fish. The same is true of the

various lakes scattered in different parts of the coun-
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try. Some kinds of salmon in the Danube are of so

rich a flavour as to enter regularly into the list of
presents made by the princes residing in the neigh-
bourhood of its banks to their respective superiors.

An attempt was lately made to convey some of this

choice breed to the Khine, by putting thera into

boats of such a construction as to admit the in-

gress of the water. The plan was to tow these boats

up the Danube, as far as Ulm, and afterwards to

reach the Neckar by -means of some of the lesser

rivers. It failed, however, and the undertakers had
the mortification to see most of the fish perish by the
way, in consequence, perhaps, of the sraallness or

improper construction of the boats.

3. There exists, in point of education, a remarkable
difference between the North and South of Ger-
many. This difference is owing to the operation of
political and moral causes—such as the difference of
the form of government ; the greater number of free

towns in the north, and of public establishments
;
and,

above all, to the predominance of Protestantism.

It has long been a point of fashion and competition
among the petty princes in the central and northern
parts of Germany, to patronize literature. Un homme
de lettres is there, as in France, a personage of consi-

derable importance. Attempts have indeed been
made, during tlie last and present age, by Joseph II.

and the late Sovereign of Bavaria, to improve the uni-

versities, and to found academies, in their respective

territories. The Academy ofM unich, in consequence
of the patronage of the latter, now occupies a promi-
nent rank among literary bodies ; and in Vienna, con-
siderable progress has been made in the method of
teaching Medicine, Surgery, and Botany. Butin other
respects, whether we look to schools or universities,

the state of instruction in Austria is very imperfect.

The innovations of Joseph were too abrupt to last

;

they have all disappeared except his primary schools.

The hereditary states alone possess the means of to-

lerable education, the great provinces of Galicia

and Hungary being in a manner deprived of them.
Still there exists throughout this empire a patient

and pains-taking industry, which will eventually prove
highly favourable to the dissemination of useful

knowledge. A stranger, on entering a German
school, is struck with the arrangement, the gravity

and the silence that prevail throughout. Several

towns in Austria have Gymnasia or Academies some-
what similar to the Lycees in France,—calculated

for teaching, not so much the classics as the intro-

ductory part of Mathematics, Medicine, or Law.
In the Academy of Medicine and Surgery at

Vienna, the buildings are spacious, the professors

numerous, and well qualified. The access to great

Hospitals, to collections of Natural History, and to

an extensive Botanical Garden, are all important fa-

cilities appended to this seminary. In fact, Vienna
has held a distinguished rank in medicine since the

days of Van Swieten, the opportunity of practical

observation afforded by a large city, and the liberality

of the public establishments, rendering this capital

the resort of medical students from distant provinces;

exactly asGottingen is thepointofattraction formoral
and natural philosophy. Chemistry, however, has

hitherto been little cultivated at Vienna ; natural his-

tory more. s

Vienna has likewise an Oriental Society, a Veteri-
nary School, and some institutions for teaching the
Fine Arts. These, however, are all, except the me-
dical, inferior to correspondent establishments in the
north of Germany. Another subject of regret is,,

that a youth, after making a certain progress at
school or college, finds little means of farther ad-
vancement from instructive society at Vienna. A
thirst for information is little felt among a people oc-
cupied only with the tranquil enjoyment of the gooi
things of this life ; a people unambitious, uninquisi-

tive, and disposed to go over the same tract as their

fathers and forefathers. It is in scenes of agitation

that the faculties are called forth
; they become dor-

mant in a state of general and continued acquies-

cence. The only feeling likely to stimulate minds^
of this heavy texture is the desire of acquiring pro-
perty

; and, in fact, trade of one kind or other forms
the chief sphere of individual activity throughout
tire south of Germany. Such is the true cause of
that literary apathy ascribed by some foreigners to

the restraints imposed by government on the press ;

—

restraints of no great severity, and certainly not in-

tended to check the progress of vxseful inquiry.

Still Austria is not wholly devoid of names of emi-
nence in literature. Frederick Schlegel is well

known by his publications on the language and phi-

losophy of India, and his brother William, by his

translation of Shakespeare, and by his admirable
works on dramatic criticism. To these are to be
added the names of a few poets, and of a greater

number of geographical and statistical writers. Ham-
mer, the founder of the Oriental Society at Vienna,
has published a translation of a Persian poem of
some extent, and, like Wieland, has laboured to

transpose into the German language the ornaments
of the figurative style of the East. Etymology is a
study suited to the laborious habits of the Germans,
and on this, as on many other subjects, they have
given us, if not finished works, the materials at least

of valuable compositions. With the application of a
better method, and with rigid compression, a variety

of useful treatises might be extracted from' the la-

bours of the German literati.

Prague has a university of high antiquity, but of

little reputation at the present day. The Catholic

clergy are generally educated in humbler seminaries

than universities. Without much pretension to

literature, they bear the character of conscientious

attention to their pastoral charge, in particular the

country curates. Oratory forms no part of their

studies ; a German congregation meets, not for the

purpose of being gratified by a pathetic address,

but of fulfilling, soberly and tranquilly, a rehgious

duty. Sermons in this country consist, accordingly,

of little else than plain moral lessons, deduced
from the Sacred Writings ; and the reputation of a

pastor rests chiefly on his attention to the sick, and
the performance of private and unostentatious duties.

Several establishments have been formed of late

years in Austria for the education of officers. The
principal is the Military Academy of Wienerischj

Ai\s()
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Austria; Neustadt, in the neighbourhood of Vienna, where
"V^the teachers are generally Engineer officers, dis-

abled by wounds or otherwise from service. The
pupils consist of young officers, or of youths of gen-
teel families, preparing for the service. There are
two other military seminaries in the capital, and
some smaller establishments in the provincial towns.
As to travelling for the purpose of information,

the Austrians have in general much less inclination

than the English, or their German brethren in the
north. Some examples, however, there are of men
of science repairing to distant regions, such as M.
Jacqum and Mohs who went to America in quest of
plants unknown in Europe. Schultes, Gebhast,
Mebzer, and Bremer, have also found means to i en-
der their travels instrumental to the diffusion of
knowledge.

In mechanical inventions the Austrians have made
that progress which may naturally be expected from
a people, who, with a deal of patience and perseve-
rance, are not in possession of the advantages of im-
proved machinery. The result of their discoveries

is, therefore, rather the gratification of a fancy, than
that practical application to a productive purpose,
which tends so greatly to cheapen labour in Britain.

One German artist frames a machine to perform the
functions of a chess player ; another makes a head
capable of an imitation of the human voice, while a
third combines in a pauharmonicon the most varied
sounds of music. That instrument may, in fact, be
called a concert in itself, a number of instruments
being made to play simultaneously with the greatest
precision.

The fine arts, with the exception of music,
have hitherto made little progress in Austria. To
find an eminent painter or sculptor there would be a
matter of no small difficulty. But when we come to
think of music, who can forget that Haydn and
Mozart were formed at Vienna ? If they are inferior
in grace and melody to Italian composers, they are not
to be surpassed in the grander powers of music. A
foreigner cannot receive a higher gratification at
Vienna, than by being present at the Oratorio in
commemoration of Haydn. Architecture is still in

its infancy in Austria. An Architectural Society has
been lately instituted at Vienna, but most of the pub-
lic buildings have been planned by foreign artists.

Engraving, demanding rrther patience than exertion,
has been cultivated there with considerable success,

lonal 4. The Austrian national character is mai-ked by the
same features as that of the German nation at large.
Sincerity, fidelity, industry, and a love of order, are
all conspicuous in them, and would long since have
entitled them to fill a distinguished rank in the scale
of European civilization, had not their beneficial
operation been counteracted by a prejudiced go-
vernment, a deficient system of education, and an il-

literate priesthood. The consequence of these un-
fortunate drawbacks is the transmission of similar
habits from father to son, a blind adherence to old
usages, and an extravagant deference to hereditary
rank, in the promotion of civil and military officers,

which proved one of the great causes of the con-
tinued defeats in the late wars with the French.

In Austria, as in Britain, females enjoy a great-
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er degree of freedom before marriage, than it is Austria,

thought expedient to allow them in France. In do- "^^V^^
mestic life, they act a modest and attentive part

;

fixing the predilection of their husbands, not, indeed,
by tl>e attractions of conversation, but by a mild and
steady fulfilment of the duties of a wife and mother.
They are thus probably more happy than the fair

sex in France, although possessed of much less in-

fluence, and occupying a less conspicuous part in
society. The lower orders are distinguished by si-

milar virtues. In some districts we may visit village
after village, without hearing of a single instance of
domestic disquietude. The care of children, the
habit of labour, and attendance on Divine worship,
occupy all their thoughts. In Vienna, females form
the chief attraction of society to a foreigner. Most
of them speak French with fluency, and prefer it to
the Austrian dialect of German, which is particular-
ly unpleasant, having a slowness of accent and a hiss-
ing tone, extremely ungracious, particularly in the
mouths of the common people.

The habitual assiduity of the Austrians leads them
to cultivate, by preference, those occupations in which
straight forward industry affiards the means of suc-
cess. Hence their progress in mechanics, and the
flourishing state of many of their manufactures.
Another feature in the German character, and one
at first somewhat difficult of explanation, is their
predilection for music; a passion found to exist in the
humblest ranks, and under the least favourable cir-

cumstances. We meet here, in villages, with wander-
ing musicians performing on trumpets made of the
cherry-tree wood, or on tlie most grotesque vio-
lins. If in vocal music they yield to the Italians,

they fully maintain the competition in point of in-
strumental performances—a taste which prevails as
well in the fertile parts of the empire, as in the se-
cluded spots of Tyrol and Carniola

; forming a cu-
rious example of the results attendant on the conti-
nued prosecution of an elegant study by a slow and
apparently inanimate people.

No country presents fewer examples of crimi-
nal offences than Austria. Year passes after year,
without any necessity for the infliction of a capital
punishment. Averse as the inhabitants are to French-
men, particularly in the shape of military invaders,
we know of no example, during any of the late in-
vasions, of those secret assassinations which occurred
so frequently in Spain.

Of the manners of the inhabitants of the moun-
tainous provinces of the empire, we may form an
idea by fixing our attention on the Styrians and Ca-
rinthians. The middle range of these mountains
presents a scanty pasturage ; their upper parts are
covered with tracts of snow, while the yew and fir

are the only trees which are seen to raise their heads
amidst the tempest. The inhabitants of these ele-
vated districts are simple, hospitable, and religious

;

content with the produce of their land and cattle

;

cheerful and frank as simplicity and moderate de-
sires can make them, they have no wishes beyond
the limits of their own territory. The only feeling
which prevails among them with any keenness, is re-
ligious zeal. They are ardent Catholics, and open,
to all the idle suggestions of an illiterate priesthood*
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Austria. They are in the habit of undertakmg distant pilgri-

^^*'*Y'"^ mages, which they are taught to consider as the best

means of obtaining the forgiveness of trespasses.

Along their roads are scattered mystic chapels,

crosses, and other indications of the exercises of de-

votion. The traveller is often fortunate enough to

find beside these religious erections a spring whose

waters afford him a delightful refreshment, when

pursuing his way along a confined valley. He finds

himself here among a primitive race, who are unac-

quainted with the arts of men in a more civilized

state, and are easily guided by an appeal to the

heart. Their language is sonorous, and the echo

which repeats the call from the mountain side, often

proves a useful warning to the stranger when wan-

dering from the path, or when approaching to the

brink of a precipice. Often, in the course of his

journey, does he meet with inscriptions, in which the

hand of a friend or a brother has recorded the name

of one who has fallen a victim to the storm or the

torrent.

Religion. 5. Austria has long contained a considerable diver-

sity of religious sects, without having suffered from

their contests in any part of her dominions except

Bohemia, the country of the well known John Huss,

and Jerome of Prague. In the other provinces such

excesses have been avoided, partly from, the mode-

rate character of the inhabitants, and partly from

the tolerant spirit of the Imperial Family. There

can be no doubt, however, that, had the Reformation

happily made progress in the Austrian dominions,

the result, as in the north of Germany, would have

been a very material advancement in all departments

of productive industry. Trade, manufactures, lite-

rature, are all cultivated with superiority in the north

;

and if the agricultural produce of the south be larger,

the cause is to be sought merely in superiority of

soil and climate. Toleration, however, existed vir-

tually for a considerable time back in Austria, and

it received a formal sanction from a law of Joseph

II., which extended indulgence even to Jews and

Mahometans. The Archbishop of Vienna is the

head of the Catholic clergy in a civil capacity

;

but the Bishop of St Palten appoints the regi-

mental chaplains, and is accounted the superior

of all clergymen doing duty with the army. Church

patronage rests with the Sovereign, to the exclusion

of the influence of the Pope. Convents, formerly

numerous in Austria, have been considerably redu-

ced during the last thirty years; but the church

property is still very considerable.

In computing the relative number of different

sects, it is common to estimate the Catholics at two-

thirds of the whole. Protestants are not numerous ;

the Austrian people at large being too little enlight-

ened to exchange a worship which dazzles the ima-

gination by its pomp and ceremonies, for one whose

chief appeal is to the understanding. The Greek

church has no inconsiderable number of votaries

scattered throughout Galicia, Hungary, Croatia, and

Transylvania, These are superintended by a number

of Bishops, some of whom recognise for their head

the Archbishop of Leopold, while others, who differ

in point of creed, are under the jurisdiction of the

Archbishop of Gran in Hungary, The latter are

Rl A.

particularly numerous in Transylvania. The follow- Ansiria.

ers of the Greek church, in one part or other of the ^^^^y*^

Austrian dominions, are said to exceed the number
of 2,000,000 ;—a number in a state of gradual in-

crease from the occasional influx of their brethren

from Turkey. These new settlers are generally en-

gaged in trade, and pass for possessing no slight

share of the address and artifice attributed to the

Greek merchants of the present day. Galicia com-
prises a body of Armenian Catholics ; a sect not

wholly unknown in Hungary. The Protestants, in-

cluding both Calvinists and Lutherans, amount, pro-

bably, to nearly 3,000,000 throughout the whole em-
pire, of which Bohemia and Moravia contain a very

insignificant proportion. The well known associa-

tion of Herrnhutters or Moravians, owes its origin

to an Austrian province, and takes date from the

middle of the fifteenth century. The number of

Jews under the Austrian dominion may amount to

300,000. Joseph II. took the lead of Bonaparte in

an attempt to incorporate them with the mass of his

subjects, by extending to them the enjoyment

of similar privileges. He found, however, that

their habits, if they yield at all, give way but

very slowly, and that ages will be required to iden-

tify them with their Christian fellow-subjects. In

tolerating Mahometanism, Joseph had in view the

promotion of commercial intercourse with Turkey, a

number of traders of that country being in the habit

of travelling, and even of settling in Austria.

6. There exists a great diversity in the constitution Govern-

of the component parts of this extensive empire. Itmeut and

may be safely assumed, that the disadvantage from^'*"'*'

want of unity*, already noticed, will infallibly continue

to a considerable extent, until there be established a

greater similarity in point of legislation. At present,

each of the great divisions constitutes an unconnected

body, and the whole resembles rather a federative as-

sociation than one compact consolidated state. In the

Austrian provinces, the constitution is understood to

be founded on a great charter, passed so long ago as

1156. In Bohemia, the principal laws are of more

recent date, and hardly go back two centuries. In

Austrian Silesia, there exists a great complexity of

public regulations, while Galicia, differing still more

essentially from the other provinces, traces back

the basis of its constitutional dependence on Aus-

tria no farther than 1773.

Hungary is wholly distinct from the other di-

visions of the monarchy, and claims to be governed

by laws altogether different. The first of these is

traced back so far as the end of the ninth century ;

others date from the thirteenth, and confirmations of

the privileges of the nobihty, with limitations of the

imperial power, were successively passed during the

seventeenth and eighteenth centuries. Here the

emperor exercises the supreme power, only through

the medium of the States or Parliament. He may
dispose of the great offices of the kingdom, but

under the restriction of giving them not only to na-

tives of Hungary, but to men of a certain rank. In

this land of aristocracy, no plebeian, of whatever ta-^

lents, is entitled to rise in a public office above the

humble station of a clerk. The Emperor is account-

ed the constitutional President of the Diet, but he
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Austria, may delegate a representation to one of his great

officers. A general levy, or " insurrection," as it is

termed, must, like other measures, proceed from the

legislative assembly.

The States, or parliamentary meetings, differ in

different provinces of the empire, but are generally

divided into four classes ; the prelates, the higher

nobility, the knights, or gentry, and the deputies of

the boroughs. It is a general meeting of these

classes that constitutes the Hungarian Diet. The
prelates have the right of voting first. The nobility

possess not only an exclusive title to public ap-

pointments, but the daughters of the less affluent fa-

milies among them are admitted to an establishment

in convents, on proving their rank, or, as it is called,

the number of their quarters, in the manner pointed
out by law. The Diet of Hungary is generally con-
vened once in three years, and meets at Presburg
or Buda. The Prince Palatine, or, in his absence,
the noble of highest rank, presides at the Tabula
procerum, having on his right the primate, along with
the archbishops, bishops, and other dignitaries of the
church. The second board, or Tabula inclytorum,

has for its president the imperial representative,

while the third division of the Diet comprises the
deputies of towns, the secretaries, and other inferior

officers. The deliberations proceed either on the
propositions of the sovereign, or on the bill of griev-

ances of the subjects. The Diet is generally divided
into chambers, who discuss business separately, and
communicate with each other by the medium of
members. In case of non-agreement, the whole are

made to constitute one assembly, in which a decision

is made by plurality of votes. An act of the Diet
receives the force of law when sanctioned by the

Emperor, or King, as he is invariably termed in

Hungary, and it seldom happens that any serious

division takes place between the Diet and the execu-
tive power.

Such was formerly the extravagance of aristocra-
tic notions in Hungary, that no plebeian, or person
engaged in trade, could carry on, in his own name,
a law-suit against one of the gentry. It was neces-
sary that the town where the plaintiff resided, should
come forward and assume the cause of its citizen.

This absurd usage was abolished in 1802. Still,

however, a peasant or farmer can seldom bring, in

his own name, an action against one of the gentry

;

he must generally do it through the medium of his
superior or landlord. The right of possessing land
in Hungary being confined to the privileged classes,

it follows that a donation of land by the Sovereign is

tantamount to conferring a title of nobility. The
land cultivated by the vassal is, of course, altogether
the property of his superior ; but arrangements are
made for allowing the former to reap, as far as that
is practicable, in so ignorant a country, the fruit of
his labour. The corvees and taxes on the tiers etat,

so much complained of in France before the Revo-
lution, prevail here in all their extent. Hence the
importance to the boroughs of acquiring the privi-

leges of free towns, and enabling their inhabitants to
possess land without a title to nobility.

The Hungarian landholder is exempt from all

imposts. Tithes, toll-dues, a tax called the thirtieth..
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penny, the contributions for soldiers, all pass over

his head, unless he become pledged to them, along

with his brethren, by a specific act of the Diet. In

return for all these exemptions, they are bound to

rise en masse, and to serve personally under their So-

vereign, whenever a war receives the approbation of

a General Diet. It will not escape the observation of

our readers, that these fiscal privileges, always the sub-

ject of boast among the Hungarian noblesse, and, in

formeryears,not unfrequently a ground ofquarrel with

their Austrian Sovereign, do not amount, in fact, to

anything like an entire exemption. Public burdens,

however disguised, fall eventually, with a consider-

able share of equality, on all classes. In Hungary,
the inhabitants of the towns are obliged to seek, in

the enhanced price of the commodities, sold to the

landholders, an indemnity for their greater share of

taxation. The late Emperor Joseph II. was disposed

to abrogate many of these pernicious usages, but
his character was not well fitted, nor did he reign

long enough to accomplish the task.

In the hereditary provinces, or Austria Proper,

the power of the Emperor is much greater. In the

eye of the law, he is the supreme judge, the foun^

tain of dignity, the centre of legislative as well as of
executive power. He has a right to impose taxes,

to regulate the affairs of the church, and even to

modify religious worship, in whatever is not accountr
ed a fundamental article of faith. He may tolerate

any religion, oppose the papal bulls, and prohibit

the publication of the pastoral letters of bishops.

This power, delicate as it is in a Catholic country,

has been sometimes exercised by the emperors,
when they had occasion to urge political points of
importance with the sovereign pontiff. At such times

they have not scrupled to forbid their subjects to

remit money to Rome, and have been known to in-

terdict all correspondence between the Austrian

and foreign convents. A more important preroga-

tive is that which they possess to impose taxes on
church property throughout Austria and Galicia.

The executive government of the Austrian em-
pire at large consists of four great departments, and
owed its present organization to the counsels of

Maria Theresa. One of these establishments regu-

lates all home affairs
;
foreign affairs are managed by

another. Military matters are subjected to the

third great department, while the fourth and last re-

gulates the interior administration of Hungary.
The name of Aulic is not confined, as is vulgarly

imagined, to the Military Board ; it is common to

several councils, and is given, among others, to the

Board of Finance. Another department, sufficient-

ly indicative of the backward state of the science of

government in Austria, is that which superintends

the working of mines for public account.

In this country, as in France, the attention of

government has been lately given to a more easy

exposition of the fundamental rules of jurisprudence.

A first attempt was made so long as forty years ago,

and a code waspubhshed in 1 767 in eight folio volumes.

This performance had two great defects, its size and
its want of classification by general rules. While of
little use to lawyers, it was wholly unprofitable tQ

the public at large.. Instructions were accordingly,

D

Austria.
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Military

Establish

inent.

Austria, given to an eminent civilian, Von Horten, to recast

it in a condensed and improved form. Considerable

progress was made in this before the death of Joseph

II. ; and in 1794, under the auspices of the present

sovereign, the first part of the civil code came forth

in a new form. A few years after, the whole ap-

peared in an amended shape, and government ap-

pointed several local commissions, with instructions

to make reports on its applicability to the different

provinces. Printed copies of the code were distri-

buted in all directions, and the universities enjoined

to take it into mature consideration. The definitive

correction and promulgation of the code were re-

tarded by various causes, and particularly by the

unfortunate wars with France, so that its actual

adoption did not take place until the beginning of

1812. The criminal code had not been so long

withheld; it was promulgated m 1803, and intro-

duced into practice in 1804.

7. In a country where the executive power is not

subjected to animadversion, or to the exhibition of

official statements, it is a matter of no small difficulty

to compute the extent of the military force. It was

supposed that, in the campaign of 1805, the Austri-

ans had on foot above 250,000 effective troops, of

whom nearly a fifth were cavalry. In that of 1809,

this force of regulars was backed by a considerable

body of reserve, and by above 100 battalions of mi-

litia, known by the name of landwehr ; but the state

of discipline of the latter was not such as to offer

any effectual resistance to the progress of the

French. The war CvStablishment, in regular troops, can

scarcely be estimated, we apprehend, above 250,000

men ; and half this number may perhajjs be taken as

near the amount of her effective peace establishment.

The irregulars in the Austrian service are drawn,

in a great measure, from Croatia and other provin -

ces along the Turkish frontier. About sixty years

ago, the greater proportion of the Hungarian troops

fell under this description ; but the wars with Prus-

sia having taught, by dear bought experience, the

value of discipline, the Austrian commanders, in

particular. Marshal Lascy, gradually accomplished

a change, and converted hordes of flying squadrons

into compact and regular regiments.

In the Hereditary States, and we believe in all

the empire except Hungary, the levies are made,

in the first instance, for militia duty, from which

it is no difficult matter, in an absolute govern-

ment, to accomplish a transition to the line. In

Hungary, recruits are levied in virtue of an act of

the Sovereign and the States, after the promulgation

of which, the different Magnates find means to enlist

the requisite number on their estates. The chief

disadvantage of the necessity of a legislative sanction

in Hungary, is the publicity thus given to the extent

of military preparation. The length of service in

the Austrian army has undergone alterations during

the present age, and it now admits, as in Britain, of

limitation by periods. In time of peace, the officers

have no difficulty in obtaining a furlough for the

greatest part of the year. Veterans and wounded

men are entitled to admission at the military hospital

of Vienna, or to a small out-pension.

Though, to an English traveller, manufactures

Axustria.would appear to have made little progress in the

Austrian dominions, they stand on a footing equal to

that of their continental neighbours, and supply go-

vernment Avith most of the materials of war. Cloth-

ing, arms, ammunition, harness, are all furnished at

different stations in Bohemia, Moravia, and the He-
reditary States. The horses for the light cavalry

are drawn from Hungary and Galicia ; those for the

heavy cavalry, chiefly from Bohemia and Moravia.

The disposition of the inhabitants of most of the im-

perial territories, is well adapted to a military life.

They are generally accustomed to pass their time

out of doors, to indulge in active exercise, to follow

the chace, and to occupy themselves with the care

of horses. To such men marching and encamping

is but a slight variation from established habits. The
fire of the nightly watch is not more uncomfortable

than that of their smoky cottages ; while a loaf of

bread, a slice of coarse pork, and a glass of spirits,

supply them with all the nourishment they desire.

In point of resources, therefore, Austria is one of

the greatest of military powers,—her deficiency has

hitherto been in their application. Too much atten-

tion is given to the minuticB of individual exercise,

without considering how seldom these niceties can

be made applicable to collective numbers. Hence
an endless list of military instructions, and a com-

plexity of evolution, such as to be hardly practicable

in a review, still less in a day of battle. At the

same time, there exist very material omissions in re-

gard to the method of moving large bodies of men.

Will it be believed, that the Austrian regulations

contain no explicit directions for a change from line

into column, whether for attack or defence ! Hence,

in a great measure, the loss sustained at Essling and

Wagrani by long exposure to the French artillery.

Official instructions are given for the manoeuvres of

battalions and regiments, but nothing is said of those

of brigades, or larger divisions. The consequence

is, that the Austrians form their line very slowly,

and find, when it is once formed, a deal of difficulty

in executing any other movements than those to front

and rear. They have very little dexterity in separat-

ing, reuniting, or supporting each other at short notice.

The military schools at Vienna having been found

highly useful, the government has adopted the plan

of establishing them elsewhere. The consequence,

it is to be hoped, will be a gradual correction of the

defects hitherto attendant on deficient education and

blind patronage. Few services are more discourag-

ing than the Austrian to an officer who has not the ad-

vantage of rank.
^

8. In Austria, a country possessed of very little fo- F»n>a"cefi.

reign trade, the taxes are chiefly levied on the land,

and on objects of interior consumption. Joseph II.,

desirous of new modelling this as well as other de-

partments, proposed the adoption of a land and poll-

tax on a uniform plan. As a necessary preliminary,

arrangements were made for a general survey of the

landed property of the empire, and several years de-

voted to that important operation. It was, however,

too unskilfully conducted to afford anything like a sa-

tisfactory ground to estimate the value of the different

properties. No adequate allowance was made for the

difference of plain and mountain, of fertile or barren
5
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Austria, tracts. The consequence is, that the collection of

this department of the revenue is still in a very im-

perfect state, although the tax on land and houses

{impotfonder) forms necessarily the chief part of the

Austrian revenue. In Bohemia, Galicia, and the

Hereditary States, this important tax falls equally

on all classes ; in Hungary and Transylvania, it is

borne, as we have already observed, by the farmers

and inhabitants of towns, to the apparent total exemp-

tion of the noblesse.

The imperial demesnes form also a considerable

branch of the Austrian revenue, particularly in Ga-

licia. This source of income, which would be very

great in a country like Holland or Britain, where

landholders and farmers of capital would take the

land at a rent, and relieve government of all farther

superintendence, is comparatively inconsiderable in

a country where the administration either has not

the means or the judgment to throw off" its hands, a

task which must always be unprohtably managed by
servants little interested in the produce of their la-

bour. These crown demesnes are to be carefully

distinguished from the personal property of the

reigning family, the annual rental of which may
amount to L. 100,000 Sterling a-year.

Another branch of revenue is derived in Austria,

as in France, from the exclusive manufacture and

sale of tobacco. This monopoly extends over the

German dominions, but Hungary and Transylvania

are not subject to it. Austria has likewise a duty

on stamps, hair powder, starch, and various objects

of luxury, among others, on the rouge vised by the

fair sex. Wine, beer, brandy, carriages, pleasure

horses, are all subjected to taxation. A considera-

ble income is levied from legacy duties, fees on titles

of nobility, china, glass, and even from a toleration

tax on the Jews. The financial embarrassments of

the country, necessitated, in 1802, an increase of a

full third on these duties, along with the imposition

of two taxes of a different kind—a poll and an in-

come tax. This rapid augmentation of public bur-

dens made it be calculated, that throughout the em-
pire no less than a fourth of the income of indivi-

duals found its way into the public treasury. To
compute the total of the revenue is a point of no

small difficulty in a country where taxes are compli-

cated, and official accounts either withheld or irre-

gularly published ; but we are disposed to think,

that L. 1 8,000,000 Sterling may form a probable ap-

proximation to the gross revenue of this empire.

The Austrian, hke other governments, has had

recourse, in its distress, to the circulation of paper

money,—^a measure attended with all the bad conse-

quences incidental to immoderate issues on the part

of an authority not responsible to its subjects. The
public debt exceeds 150 millions Sterling ; two-thirds

of which, however, being created by the issue of pa-

per, are by no means deemed repayable at their no-

minal amount. In fact, the repayment of a fifth part

of that amount, will be accounted a fair retribution

of the debt contracted in this paper at an advanced

stage of its depreciation. The rule at the treasury

was to raise prices as paper fell, and the eventual ad-

justment of accounts between government and the

stockholder will probably take place in a manner si-

Austria.railar to that adopted in France after the death of

Louis XIV., under the direction of the brothers Pa-

ris, when a regular scale of estimates was formed on

a retrospect to the value of government paper at the

different periods of its issue.

9. Agriculture is still in a very backward state Agriculture,

throughout the Austrian dominions. The large pro-

portion of church and other public lands, with the

general want of education, have hitherto prevented

the people from extracting an adequate return from

their fertile territory. In casting the eye over these

rich provinces, an observer is at a loss on which to

fix as most favourable to the exertions of the hus-

bandman. The uneven surface of the Hereditary

States rivals, in point of fertility, the extensive plains

of Hungary and Transylvania. Again, the portion

of Poland, acquired by Austria, was perhaps the

richest division of that ill-fated country. The fol-

lowing rough estimate has been made of the appro-

priation of respective proportions of the empire.

Taking 70 as the integral, representing the whole

surface, we shall have for

Mountains, heaths, marshes, lakes, roads, -

Land under tillage, - - - - 12

Meadows and pasturage in an inclosed or im-

proved state, - - - - - 7

Pasturage in a rude state, - - -

Woods and forests, comprising all uncleared

tracts, - ----- 18

Vineyards and orchards, , . . s

70

The produce of the land along the Danube, from

Vienna to the Bavarian frontier, has been greatly

increased within the last half century, by the use

of marl. The traveller, in pursuing this tract, sees

in all directions a quantity of marl pits, wrought with

great activity. Bohemia is naturally fertile, but its

agriculture is in a very backward state, from the con-

tinued prevalence of feudal usages. Moravia has

made greater progress, and furnishes an annual sup-

ply of corn for export. Hungary is in many parts

so fertile as to produce an abundant crop, with very

little exertion from the labourer. Here may still be

seen the primitive practice of treading out the corn

by horses and oxen. Galicia, under a better system,

might be rendered productive in the highest degree.

The same holds in regard to the adjacent Polish pro-

vince of Bukowine. Maize is cultivated in Hungary
and Transylvania; millet in Hungary, Sclavonia, and
Carinthia ; and even rice is found to answer in the

marshy districts of Temeswar.

The product of the Vine, though far short of

what it might be rendered, is a source of consider-

able wealth to Austria. The well known tokay is

raised on the last chain of the Carpathian range, in

the neighbourhood of the country of Zemplin. The
district where it is cultivated is of the extent of 60 or

70 square miles ; its qualities are various, the richest

kind proceeding from the grape, with little or no pres-

sure, while the inferior sorts are said to be made of

the dried grape, reduced into a sort of pap, and
mixed up with other Hungarian wines. We must

not take for granted, that all the wine sold under the
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Austria, name of tokay is the product of the district just men-

tioned. The dealers find this fashionable name a vei'y

convenient passport for the produce of the adjacent

districts, so that even in Vienna there is not a tenth of

real tokay among the wines sold under that designation.

Tobacco is cultivated to a great extent in Hun-
gary and other parts of the empire. Hops are

raised in Moravia and Hungary, but more particu-

larly in Bohemia, where in some districts they are

said to approach in quality to those of England.

The stock of horned cattle is said to have de-

creased of late years in the Austrian empire, in

consequence of the introduction of large numbers

of sheep. It has been computed, on a rough cal-

culation, that the Austrian dominions comprise about

two and a half millions head of cattle, above five

millions of sheep, and about one million of horses.

The Hungarian horses are small, but active, and ca-

pable of great fatigue. Many of them are accus-

tomed, in their early years, to wander in a wild state

along their vast pastures, and are caught only when of

an age to become fit for service in the field. Galicia

and Moravia contain a large proportion of the above

mentioned number of horses. The remainder are

chiefly in Lower Austria ; for neither Bohemia, nor

the mountainous tracts on the south of the Heredi-

tary States, contain any considerable number. There

are four public establishments for the purpose of

training horses in Austria, the principal of which is

at Mezaehegyes in Hungary. In this, unquestion-

ably the greatest institution of the kind in Europe,

there are no less than 800 mares, of German, Bessa-

rabian, Moldavian, Spanish, or Hungarian extraction.

Mines and 10. Hungary and Transylvania possess mines both

Manufac- of gold and silver. They have also what is much
lures. more favourable to the increase of their produc-

tive industry, excellent mines of <;opper. The tin

of Bohemia is compared to that of Cornwall, as

the iron of Styria is to that of Sweden. These me-

tallic treasures are not confined to a single province,

but sufficiently scattered to diffuse the means of em-

ployment throughout various parts of the empire.

Another mineral product of the highest importance

is coal, which is found in various spots of Bohemia,

Moravia, and Hungary. Thirty mines are already

ascertained to exist in the latter country, although

so backward is the application of capital to useful

purposes, that only two of them are as yet wrought.

In Bohemia, Styria, and Lower Austria, this important

branch ofindustry has been somewhat more cultivated,

in consequence of the vicinity of the coal to iron ore.

Mines of rock salt are found in various parts of

the Empire. Those of Bochnia and Wieliecka

in Galicia are known to be the greatest in Eu-

rope. A number of others are found along each side

of the great Carpathian chain ; nay, they extend,

with greater or less intervals, all the way from Mol-

davia to Suabia, along a tract which, including a va-

riety of windings, is not short of 2000 miles. This

tract comprehends the salt mines of Wallachia, Tran-

sylvania, Galicia, Upper Hungary, Moldavia, Upper

Austria, Styria, Salzburg, and finally of Tyrol. They

are found either at the base or on the ascent of great

mountains ; the salt extending in horizontal or un-

^lulating strata, and alternating with strata of clay.

in which the saline substance is frequently observed Austria,

to have made its way. s^-y-^**

Manufactures have of late years been consider-

ably on the increase throughout Austria. Few
countries are more abundant in the supply of raw

materials, and this substantial advantage received

a powerful, though ill-judged, co-operation on the

part of Joseph 11. , who thought it expedient to

resort to a prohibition of several kinds of foreign

manufactures. Linen and hemp may be called the

staples of the Hereditary States and of Bohemia.

Different qualities are fabricated in different places,

Moravia having generally the coarse stuffs, while

certain parts of Bohemia carry the fabric to a point

of great nicety. The ruder provinces of Galicia,

Hungary, and Transylvania, have made little progress

in these branches of industry, or in the manufacture

ofcotton cloths, which is considerably diffused through

Bohemia and the Austrian states. Spinning ma-

chines have been introduced from England, but the

price of the raw material is necessarily enhanced by
the distance of land carriage. Woollen cloths are

made throughout the empire, particularly in Moravia,

but the quality in the remote provinces is very inferior.

No country is better adapted to excel in hard-

ware manufactures than Austria. The mines in Bo-

hemia, Styria, Carinthia, and Upper Austria, supply

an abundant store of excellent materials. The steel

of Carinthia and Styria is known and highly prized

in England. Vienna, Prague, and Karlsbad, con-

tain manufactures of this metal, and arms are made
in great abundance in more than a dozen of different

towns. Glass has long been made in great quantities

in Bohemia and the neighbouring provinces ; but

the long continuance of the late wars was unfavour-

able to the ornamental species of this manufacture.

The course of recent events has thus unexpectedly Concluding

restored, and, in fact, more than restored, Austria to

her high station among European potentates. The
long continued exertions of Britain, the unsparing

sacrifices of Russia, and, more than all, the extrava-

gant attempts of Bonaparte, have redeemed the

past errors of the cabinet of Vienna, and enabled her

to reap the richest harvest of any of the allies from

the spoils of the French empire. Her influence

over the south of Germany is strengthened, and her

ascendancy over Italy, formerly one of her weakest

sides, is materially increased. The Low Countries,

however rich and fertile, were at too great a dis-

tance from her other dominions, and too little con-

nected with her by manners or national feeling, to

form a first rate object of her policy. It is not too

much to say, that the loss of them is fully compensat-

ed by the consolidation given to her Italian acqui-

sitions by the incorporation of the Venetian States.

In the present state of France, there seems no like-

lihood of a renewal of a military contest with Austria,

for many years. Italy is now doubly fortified against

invasion ; and the present generation of Frenchmen will

listen to no enterprises of ambition beyond the Rhine.

Austria may thus enjoy profound peace, if she be not

deluded into projects of aggrandizement on the side

of Turkey, or alarmed into a struggle with Russia on

account of her possessions in Poland.
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The writers upon Austrian Statistics are very nu-

merous ; but we shall content ourselves with refer-

ring in this place to the lately published and instruc-

AYR 29

tive Work of M. Marcel de Serres, entitled Voyage Austria

en Autriche, ou Essai statistique et geographiquesur cet . H.

.

Empire. Paris, 1814. 4 vols. 8vo. (d. d.)
ysure.

AYRSHIRE, a county in the west of Scotland,

considerable for its population and industry, is bound-
ed by Wigtonshire and the stewartry of Kirkcud-
bright on the south, by the counties of Dumfries and
I^anark on the north-east and east, by Renfrewshire
on the north, and by the Irish Sea and the Frith of

xtent. Clyde for about 70 miles on the west. It contains

about 1039 square miles, or 664,960 English acres,

of which nearly the half is under cultivation ; besides

several small lakes, Loch Doon being the largest, ex-
tending to about six square miles more. The three

bailiaries of Kyle, Cunningham, and Carrick, into

which this county is divided, have been described in

the article in the body of the work, to which the
reader is referred. The rock of Ailsa, and the Mei-
kle and Little Cumbrae, situate from 1^^ to 3 miles

from the coast of Ayrshire, and nearly the same dis-

tance from the Isle of Bute, are attached to this

Valued and county. (See Hebrides.) The valued rent is

real Rent. L. 191,605, 7d. Scots, and the real rent in 1811, of
the lands, was L. 336,471, 10s. and of the houses,

L. 22,823 Sterling. The division of property is

considered not unfavourable to the prosperity of
the different classes of the population, though it

appears that more than a third part of the whole
county is held under settlements of entail. The
advantages possessed by Ayrshire, besides its sea-

coast and several excellent harbours, may be traced
to the coal and limestone found in great abundance
in almost every part of it,—the one so necessary to

its manufactures, and the other to its agriculture
;

and the chief natui-al disadvantage under which it

labours is the humidity of its climate, aggravated by
the quality of the greater part of the soil, which is a
tenacious clay.

Jkgriculture. Agriculture, according to the more approved
courses of management, has nevertheless made con-
siderable progress of late in this county. The old

rotation of three consecutive crops of corn, fol-

lowed by six years hay and pasture, has been very
generally abandoned in the new leases

; and, on the

better soils, an alternation of white and green crops,

and an interchange of tillage and pasturage, as in

the eastern counties of Scotland, begin to prevail.

The dairy is, however, the chief object of attention

to the Ayrshire husbandmen, and their valuable breed
of cows, and rich, yet mild cheese, known by the name
of Dunlop cheese, are in great repute in most parts

of Britain. Their horses, under the general name of
Clydesdale or Lanarkshire horses, are equal, if not
superior, to those of any other race in the Island ; al-

most every small farmer, and the farms are too ge-
nerally small, either rearing one or more himself, or

purchasing them when young, and reselling them to

the eastern counties after a year or two of very mo-
derate labour. After all, it must be admitted that

the agriculture of Ayrshire is much behind that of
the counties on the east coast. No regular system
of cleansing and manuring the soil, nor of fallowmg
•and draining the wet lands, is to be seen throughout

the greater part of the district. The size of the

farms is commonly from 50 to 150 acres, affording

little room for the employment of capital, or the di-

vision of labour ; and yet the rents are surprisingly

high—of some favoured spots not less than eight

pounds or guineas the acre.

Ayrshire, as a manufacturing district, seems to Manufac-

stand next in importance, among the Scottish coun- '"""^^

ties, to the contiguous shires of Lanark and Ren-
frew. Various branches of the woollen manufacture
are carried on to a' considerable extent in different

parts of it, in Kilmarnock alone, to the value of

L. 30,000 yearly. Carpets, and the coarser fabrics,

give employment to a considerable proportion of the

inhabitants of that thriving town ; and besides several

public establishments there, and in other parts of the

county, many private families in almost every parish

take a share in the manufacture of blankets and
coai-se cloths ; a part of which, after supplying their

own wants, is carried to the fairs and markets of the

county. Beith has long been noted for its thread

manufacture. The cotton-works at Catrine are by
far the most extensive of all its manufactories ; em-
ploying, in 1811, 900 hands, who are said to have
spun into yarn 10,000 lbs. of cotton wool, and made
35,000 yards of cloth every week. At Muirkirk and
Glenbuck, pig and bar iron are wrought to a great

extent, and founderies have been erected there and
in other places. Leather, saddlery, earthen-ware,

kelp, salt, are the only other kinds of manufacture
worthy of notice in this county.

Ayr, Irvine, and Saltcoats, were, till very lately. Commerce,
the only harbours much frequented, and at these

places there has long been a little trade with Ireland,

America, and the Baltic, and a considerable trade

coastwise. In 1807, the port of Ayr had 54 vessels,

of which the burden was from 4000 to 5000 tons,

and 82 vessels belonged to Irvine and Saltcoats, .

which carried 6795 tons. Coal is the staple article

of export, and corn the most considerable of its im-
ports ; the ports on the Clyde having hitherto been
the grand emporium of the west of Scotland.

This county exhibits instances of public spirit in

its great land proprietors beyond any other in Scot-

land, or probably in the British empire. Tlie har-

bour, and other works carrying on at Ardrossan, un-
der the auspices of the Earl of Eglinton, and the
harbour of Troon, and the railway from thence to

Kilmarnock, formed almost entirely at the expence
of the Duke of Portland, are worthy monuments,
no less of the enlightened judgment and energy, than
of the wealth of these two patriotic noblemen ; and
the distant prospect of remuneration, which it is

much to be wished should be realized, can detract but
little from the merit of such grand and princely un-
dertakings.

The harbour of Ardrossan will, when completed, Ardrossan

be one of the safest, most capacious, and most ac- Harbour,

cessible on the west coast of Britain
; possessing

many advantages over the harbours in the Frith
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Ayrshire, of Clyde, situate in a narrow channel, which
"^^^"^^ can be navigated only when the wind blows from

particular points, and which, for upwards of 20 miles
- below Glasgow, is both shallow and dangerous. A
circular pier of 90O yards was finished in 1811, and
everything was then ready to begin the wet-dock,

which, according to Mr Telford's plan, was to con-

tain from 70 to 100 vessels in water 16 feet deep.

The works have rather languished of late, and are not

likely to be completed soon without public aid. It

was part of the Earl of Eglinton's plan to raise a neat

regular built town at Ardrossan, in which some pro-

gress has been made ; and he has constructed excel-

lent baths, which draw to it a number of visitors at

the proper season.

The harbour at Ardrossan was only a part of the

general plan, and that from which, viewed by itself,

the smallest advantages perhaps were to be expected.

The leading idea was to open up a direct communi-
cation between Glasgow, Paisley, and other large

towns in the vicinity, and the west coast, instead of
the present circuitous passage by the Frith of Clyde.

A canal was therefore to be cut from Glasgow to

Ardrossan, about 31^ miles, at the estimated ex-

pence of L. 125,000. Of this only a third has been
yet executed, that is, from Glasgow to Johnstone,

and this part has cost about L. 90,000.
The harbour at Troon, connected as it now is

with Kilmarnock, by means of an excellent rail-

way, seems to possess almost all the advantages of

that of Ardrossan, and promises to become, in a
much shorter period, of vast utility both to the po-

pulous country around it, and to the noble under-

Canal.

Troon Har
bonr.
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taker. The pier is now carried into the sea more Ayrshire

than 200 yards, and it is proposed to extend it 100
yards farther. At the present extremity, there is a
depth of 17 feet at low water. One graving dock
was finished about three years ago, which is much
resorted to for the repair of coasting vessels ; and
another, 37 feet wide at the gate, is nearly complet-
ed, which will admit vessels of almost any burthen.
Extensive warehouses have been erected ; and a yard
has been opened for building vessels, which is likely

to be well employed.

The railway from Troon to Kilmarnock, a dis- Raailway.

stance of 10 miles, is now completed, and answers all

the purposes for which it was originally intended.

There are upwards of 3000 acres of coal fields in its

course, which must in time indemnify the Duke of

Portland for his outlay both on this and the harbour.

Coals have been hitherto the principal article of

conveyance towards the Troon, at the rate of 100
tons daily ; and from thence timber, iron, grain, &c.

are transported to Kilmarnock and the country ad-

jacent. One horse draws with ease five tons down-
wards to the Troon, and three tons upwards to Kil-

marnock. But locomotive engines, upon the prin-

ciple of Mr Stephenson of Newcastle, promise soon

to render horses unnecessary. The machine weighs

3J tons, and can carry along with it 25 tons, at the

rate of four miles an hour upon an average. This

railway has cost the Duke upwards of L. 50,000, and
the harbour is estimated at about the same sum.

The comparative population of Ayrshire, as taken PoopuUitio

under the acts 1800 and 1811, will be seen from the

following abstract

:

1800.

DISTRICTS.

HOUSES. OCCUPATIONS. PERSONS.

Inhabited.

By how
many
Families

occu-
pied.

Uninhabited.

Persons

cliiefly em-
Iployed in

Agricitl-

lure.

Persons
chiefly em-
ployed in

Trade, Ma
niif'acfures,

oi" Handi-
craft,

All other

Persona not

comprised
in the two
preceding-

classes.

Males. Females.
Total of

Persons.

Carrick

Cunninghame
Kyle

2603
5618
5382

2900
8050
7193

69
85

118

7588
12,220

13,377

4023
22,440
15,582

2141
2532
4087

6640
17,165

15,861

7112
20,027
17,501

13,752

37,192
33,362

13,603 18,143 272 33,185 42,045 8760 39,666 44,640 84,306

1811.

DISTRICTS.

HOUSES. OCCUPATIONS, PER-^Or«<S.

V

2

By how
many
Families

otcu-

pied.

a -a
ce a;

tl
rs JS

'3 '5

CQ S

Families

chiefly em-
ployed in

Agricul-

ture.

Families

chiefly em-
ployed in

Trade, Ma-
nufactures,

or Handi-
craft.

All other

Families no[

comprised
in the two
preceding

classes.

Males. Females.
Total of

Persons.

Carrick

Cunninghame
Kyle

2997
6206
6204

3450
10,167

7877

132
138

192

1474
1725
2186

1335
6133
3886

641
2309
1805

7665
21,390
19,451

8557
24,737
22,154

16,222

46,127
41,605

15,407 21,494 462 5385 11,354 4755 48,506 55,448 103,954
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Azores- AZORES, or Western Islands. These form

a range situate in the Atlantic Ocean, extend-

ing in an oblique line from north-west to south-east,

between the 37th and 40th degrees of north latitude,

and the 25th and 32d degrees of west longitude. It

has been a subject of some controversy among geo-

graphers, to what quarter of the world they ought to

be referred. Originally attached to Africa, they were

afterwards, with evident impropriety, transferred to

America, and are now more generally viewed as part

of Europe ;
though their connectioa and gene-

ral resemblance to the other African groups, rather

iricline us to adhere to the first arrangement.

It does not appear that the ancients had any
knowledge of the Azores, or of any group in this

sea, except the Canaries, to which they finally applied

the celebrated appellation of the Fortunate Islands.

But the Arabian geographers, Edrisi and Ibn al Var-

di, describe, after the Canaries, nine other Islands,

situate in the Western Ocean. That these were the

Azores is rendered highly probable, by considering,

that, their number is exactly nine ; and that mention

is made by these writers of the abundance of a

species of eagle or hawk, a circumstance which af-

terwards appeared to the Portuguese so remark-

able, that they derived the name of the Islands

from it. The climate in which they are placed al-

so makes them north of the Canaries. Some other

coincidences might be pointed out, did our limits

permit
;
and, upon the whole, we see no reason to

doubt, that the Azores are really the nine Islands

enumerated by the Arabians
;
though two of the

number might probably be Madeira and Porto

Santo, while the small Islands of Corvo and Flores

might remain unnoticed. The Arabian writers re-

present them to have been populous, and to have
contained cities of some magnitude ; but state, that

the inhabitants had been greatly reduced by intestine

warfare.

The first European discovery of this group is

claimed by the Flemings. The Portuguese, eagerly

bent upon pursuing their career of navigation along

the coast of Africa, did not readily turn into any
other direction. A Flemish merchant, called Van
der Berg, is reported, in sailing from Lisbon, to have
been driven upon these shores. The intelligence

soon reached the court of Lisbon, where it excited

considerable interest. It is even said that Prince
Henry went in person to examine the value of this

new discovery. The Islands began, in 1459, to be
planted and colonized ; and in so fertile a soil, the

inhabitants rapidly multiplied. In 1466, Alphonzo V.
is said to have granted them to his sister the Duchess
of Burgundy

;
though, in that case, they must have

soon reverted to the Portuguese crown. In 1580,
they fell, with the other Portuguese territories, un-
der the dominion of Spain. The Azores were at

this time the grand rendezvous, in the voyage
homewai'ds, of the fleets, which came laden with

the wealth of both the Indies. Hence they be-

came a theatre of that maritime warfare, which was
carried on with such spirit by the English under
Queen Elizabeth against the peninsular powers. In

1586, Sir Walter Ralegh equipped two pinnaces
of 35 and 40 tons, the command of which he gave
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to Captain Wliiddon. Having taken two or three Aeores.

prizes, they fell in, off St Michael's, with the '•^'V^^
great fleet of Spanish galleons, consisting of twen-

ty-four sail, two of them caraks of 1000 or 1200
tons. They attacked them, however, without he-

sitation, hoping to cut off some straggling mem-
ber of this great body. It will not surprise our

readers, that they were unable to make any im-

pression upon it; but they retired without loss.

In 1587, Sir Francis Drake, after having swept

the harbour of Cadiz, sailed for the Azores, where
he took an East India carak, richly laden, and
the first that had ever fallen into the hands of the

English. In 1589, the Earl of Cumberland fitted

out a squadron, sailed for the Azores, and made nu-

merous prizes.

Under the active administration of Pombal, con-

siderable exertions were made for the improvement
of the Azores ; but the stupid and bigoted govern-

ment which followed, rather tended to destroy these

benefits, and to make the Islands take a retrograde

course.

In giving a description of these Islands, we shall Michael,

begin with St Michael, the largest and most po-

pulous, and the one in which the peculiar physi-

cal structure of the Azores is exhibited on the

greatest scale. St Michael consists generally of

a fertile plain, but diversified by an infinite va-

riety of hills and mountains, all bearing evident

marks of volcanic action. The centre of the

Island contains chiefly small conic hills ; but the east

and west quarters rise into lofty mountains, with deep
valleys and lakes intervening. The face of the coun-

try is almost everywhere smiling ; the plains are co-

vered with luxuriant crops vines and oranges grow
on the hills ; and even the mountains are adorned
with myrtles, laurels, and other evergreen shrubs.

All appears a paradise ; nor could the observer, at

first, suspect that this was a spot chosen, as it were,

by nature for the display of all her most terrible phe-
nomena. The form of the mountains, however, soon
indicates their history. There are few, which, after

being moulded by the volcano, have not been rent

by the earthquake. In some cases, the chasm is so

complete, that a level path has been formed between
the severed menibers. One of the most remarkable

appearance of this kind occurs in the Porto do
Ilheo, a small Island about a quarter of a mile from
the harbour of Villa Franca. Here a volcanic rock,

2000 feet high, has been completely split, exhibiting

a chasm 39 feet wide, from the top to seven feet be-
low the surface of the water. It forms thus, for a
few small vessels, a harbour, perfectly safe from every

vicissitude of the weather.

In the year 1591, there appears to have been a
most tremendous earthquake felt all over the Azores,

but which shook St Michael for twelve days without
intermission. Since that period, there is no record of
any such great convulsion, except one in 1757, of

which we have no particulars, and it was probably

much less formidable ; nor are any of its volcanoes at

present in a state of action. Hot springs abound in

every part of the Island ; and from almost every cre-

vice, vapour is seen issuing. But the most I'emarkable

phenomena are the Caldeiras, or boiling fountains,
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zores. which rise chiefly from a valley called the Furnas, near

the western extremity of the Island. The water ascends

in columns, to the height of about twelve feet, after

which it dissolves in vapour, forming clouds of va-

rious shapes and colours. The heat is such as to

boil an egg in two minutes
;
though the sulphureous

impregnation unfits it for being employed in such

purposes. The ground in the immediate vicinity is

entirely covered with native sulphur, like hoar frost.

At a small distance is a remarkable phenomenon,
called the Muddy Crater, whose vertex, of forty-five

feet diameter, is on a level with the plain. Its con-

tents are in a state of violent and continual ebulli-

tion, accompanied with a sound i*esembling the

waves of a tempestuous ocean. Yet it never rises

above its level, unless occasionally to throw to a

small distance a spray of the consistence of melted
lead. The Furnas abound also in hot springs

;

some of which it is impossible to touch without

being scalded. There is almost always, however,

a cold spring near to the hot one, so that they

can be brought to any temperature that may be de-

sired. These springs, after being long neglected,

have, within the last half century, been greatly re-

sorted to, and the cures performed in cases of palsy,

rheumatism, and similar maladies, are said to be very

wonderful.

St Michael is about 50 miles in length, and varies

in breadth from 5 to 12 miles. The plains are fer-

tile in wheat, barley, and Indian corn ; while vines

and oranges grow luxuriantly on the sides of the

mountains. They are made to spring even from the

interstices of the volcanic rocks, which are some-
times blasted in order that they may receive the

plants. Raised in this manner, they are said to be
of superior quality ; but the great expence originally

required in such a mode of cultivation, confines it to

persons of some capital. The western part of the

Island yields hemp, which might be raised to a con-

siderable extent. There is also a mountain called

Pico defer, which appears to be rich in iron, though

no means are at present employed for extracting the

ore from it. The exports consist of wine, fruit, and
provisions. Foreign intercourse used to be confined

rigorously to Lisbon ; but since the emigration of

the court, the inhabitants have assumed the privilege

of trafficking directly with England, America, and

other countries. After defraying the expence of

its local government, it yields L. 28,000 of revenue

to the mother country.

The principal town in the Island is Ponta del Gada,

which contains about 12,000 inhabitants. It is built

with tolerable regularity, the streets being straight

and broad : the religious edifices are numerous and

elegant. They consist of two large convents of the

orders of St Francis and St Augustin, four convents

for professed nuns, and three recolhimentos for such

as are not professed. The harbour receives only

small vessels. Those of any magnitude must anchor

in an open road, which, though not dangerous, can-

not be kept during the prevalence of southerly gales.

It is, however, the best roadstead in the Island.

Ribeira Grande is also a large town on the south

coast, containing nearly as many inhabitants as Pon-

ta del Gada. It has two large convents, and there

are several warm springs situate in its neighbour- Azores,

hood. Villa Franca, also, though nearly destroyed ^^"Y^
by the earthquake of 1591, is now a considerable

city. Alagoa, Agoa de Pao, Porto Fermoza, and a

few others, are also of some magnitude. The whole
number of inhabitants in the Island is estimated at

80,000 or 90,000. The character of the people ap-

pears to be hospitable, but indolent and luxurious, and
they are entirely under the dominion of the priesthood.

St Mary is a small Island immediately adjacent to St Mary.

St Michael's, through the medium of which its trade

is conducted, as it has no good harbours of its own.

It produces wheat in abundance, and exports a con-

sidei'able quantity. The soil is composed of clay,

which is partly manufactured into pottery.

Tercera, though smaller than St Michael, being Tercera.

placed in a more central position with respect to the

other Islands, has been chosen as the seat of Govern-

ment. The port of Angra is also superior to any

of those in St Michael. This Island does not ex-

hibit nearly the same extensive traces of volcanic ac-

tion : the summits of its mountains are generally le-

vel. It is represented by Adanson, however, as en-

tirely composed of volcanic products. Its lava, he

says, is of a thicker grain than that of TenerifFe. It

abounds in grain and cattle ; but its wines are infe-

rior, and its fruits raised merely for internal con-

sumption. The residence of the Government ren-

ders the society somewhat superior to that which is

found in the other Islands. The number of inhabit-

ants is estimated at 50,000.

Fayal is the most frequented of all the Islands, as Fayal.

its harbour is the best in the Azores, and it lies di-

rectly in the track of vessels that are crossing the

Atlantic in any direction. The principal town is

called Villa de Horta. Captain Cook observes, that

all sorts of fresh provisions may be got here ; the

bullocks and hogs good, but the sheep small and

wretchedly poor. The town is defended by two cas-

tles and a wall, both in decay, and serving rather for

show than strength. The city contains two convents

for monks, and three for nuns, with eight churches.

These are the only good buildings in it ; no other

having glass windows. The bay is two miles in

length, and three quarters of a mile in breadth,

the depth of water from six to twenty fathoms.

Though a good road, it is not altogether free from

danger in SSW. and SE. winds.

A considerable quantity of wine is exported from Pico,

this place, under the appellation of Fayal wine ; but

it is really the produce ofPico, one ofthe most remark-

able of the Azores. This Island is composed of an

immense conical mountain, rising to the height of 7000

feet, and bearing every trace of volcanic formation.

The soil consists entirely of pulverized lava, and the

ground has even been said to sound hollow when

struck. All the lower parts of the mountain are in

the highest state of cultivation, and covered with

vine and orange plantations. The wine annually

exported amounts to about 5000 pipes. It forms

a sort of inferior Madeira, which, selling 50 per cent,

cheaper, is in considerable demand. Pico produces

also a valuable species of wood, resembling, and
^.^.^^j^g^

equal in quality to, mahogany. and St

Graciosa and St George are two small Islands, si- George.
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Azores tuated between Fayal and Tercera. Graciosa is

J
chiefly noted for the extreme beauty of its aspect

and scenery. St George has recently been exposed

to one of those awful visitations to which the Azores

ai-e subject. In 1808 a caldeira, situate in the

centre of the Island, was observed to be in a state of

violent fermentation. It continued, during several

days, to emit subterraneous noises, and to cause

violent convulsions through every part of the Island.

At length the great crisis came; vast streams of

fire issued forth in every direction, with clouds of

smoke, which, but for the volcanic light, would have

involved every thing in midnight darkness. The
principal stream took its direction towards the beau-

tiful town of Ursula, which it seemed on the point

of swallowing up ; but suddenly changing its direc-

tion, rushed into the sea by a different channel,—

a

happy event, which superstition ascribed to the

prayers of the Ursuline nuns. Many hundred acres

of fertile land, however, were covered with scoriae

and ashes ; some lives were lost, and a general gloom
and consternation diffused throughout the Island.

The inhabitants, however, showed no disposition to

emigrate, and soon applied themselves to repair the

damages which their Island had sustained.

The two small and most westerly Islands of Corvo
and Flores, seem but imperfectly to belong to the

group. They lie also out of the usual tract of naviga-

tors ; but to those who, missing their course, are led

thither, Flores affords good shelter in its numerous

bays. Its poultry is said to be the finest in the

world ; the cattle are numerous, but small. The
surplus produce of these Islands is not of much im-

portance.

It would be improper to close this notice without

mentioning one of the most striking occurrences in

nature, sometimes exhibited in this quarter—the

sudden emersion of new Islands from the bosom of

the ocean. The first relation of such an event is

given by Kircher in his Mundus Subterraneus. He
describes it as announced by violent earthquakes,

which lasted for eight days ; then a fire broke from

the surface of the sea, and rose to the clouds ; while

vast quantities of stones, earth, sand, and minerals,

were at the same time vomited out. At length a

group of rocks burst forth, which gradually increas-
ed till they covered several miles in circumference,
and, after being shattered by a new earthquake,
settled at length into a solid consistence.
A narrative of a similar phenomenon is given in

the 32d Volume of the Philosophic<xl Transactions

.

John Robison, master of a small vessel, is stated to

have arrived on the 10th December 1720, at Terce-
ra, " near which Island he saw a fire break out of
the sea." On his arrival at Angra, the governor
hired his vessel, for the purpose of going to view it.

" On the l.gth," says he, " at two afternoon, we
made an Island all fire and smoke. The ashes fell

on our deck like hail and snow. The fire and smoke
roared like thunder or great guns." He adds, that

quantities of pumice stone (probably common lava),

and of half-broiled fish, were found floating on the
sea in its vicinity.

A similai- phenomenon took place in February
1811, about half a league from the western ex-
tremity of the Island of St Michael. It seems
to have been attended with nearly the usual symp-
toms ; fire bursting from the sea, and ascending into

the air like a host of sky-rockets, accompanied with
vast volumes of smoke, and showers of scoriae and
lava. The rocks, however, did not rise above the
surface of the water, but appeared immediately
under it, with the waves dashing furiously round
them. The previous soundings are said to have
been eighty fathoms.

On taking a general view of these phenomena,
and of the other peculiarities of the Azores, it is im-
possible not to lament that they should not yet have
been surveyed by any scientific observer ; and we
would fain entertain the hope, that some traveller,

properly qualified, may at length be induced to turn
his attention to a group of Islands, which, more than
any other, seems to offer a rich field of observation
and discovery to geologists and naturalists in general.

See Hartmanns Edrisi.— Voyages des Hollandois,
T. I

—

Astleys Collection, Vol. I.

—

Masson*s Account

of St Miguel (in Phil. Trans. 1778) Cook*s Se-
cond Voyage.—Adansons Voyage to Senegal.—
History of the Azores, London, 1813. (b.)

Azores
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Babylon.

BAB
BABYLON Under this head, in the body of the

work, will be found a full account of the extent of an-

cient Babylon, and of the stupendous edifices, which
rendered it the wonder of mankind. Our present ob-

ject will be, to collect, from recent information, the

vestiges which, after so long a succession of ages, still

remain, of this celebrated capital of the East.

Among all the remains of ancient grandeur, there

are none perhaps which possess equal interest with the
ruins of Babylon : none which present so many striking

images to the imagination, or carry back the mind
into such a depth of antiquity. It happens fortu-

nately that their site, through the learned investiga-

tions of Major Rennell, may be considered as com-
pletely fixed to the small district, situate immediately
to the north of the village called Hellah, * Its po-

* Hellah is nine miles from Mohawil, and nearly forty-eight from Bagdad. Rich's Memoir on Babylon.
VOL. II. PART X. E
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Babylon, sition on the Euphrates, the fountains of bitumen at

^^v^^'' Hit or Heet, the distance from the ascertained po-

sition of Seleucia and Ctesphion, and the character of

the surrounding country, combine in establishing

this point beyond a doubt. The appellation ruins, in

its proper sense, cannot, however, be applied to the

present remains of Babylon, which consist almost

wholly of bricks, fragments, and rubbish, piled, as

it were, in masses, and serving as quarries for the

construction of new cities. In this condition, never-

theless, thdy have deservedly attracted the attention

of modern travellers ; and interesting notices have

been given by Delia Valle, Niebuhr, Ives, Otter, and

Beauchamp. But the recent observations of Mr
Rich, enlightened by the previous inquiries of Ma-

jor Rennell, have been so much more careful and

complete, that they nearly supersede all prior in-

formation. We shall first give a view of the objects

that presented themselves to Mr Rich, in traversing

this celebrated ground, and shall then offer some re-

marks as to those ancient edifices, of which these

objects arc to be considered the remains.

Mr Rich commenced his observations at Hellah,

and proceeded to the north, along the eastern bank of

the Euphrates. After passing some smaller mounds, he

came to a vast mass, 11 00 yards in length, and 800 in

its greatest breadth; while its most elevated part

rose 50 or GO feet above the level ofthe plain. It con-

sists almost wholly of earth formed from decomposed

brick, and strewed with various species of fragments.

The name of Amran is given to it frorn a tradition,

seemingly unfounded, of a son of Ali having been

buried in it.—Then, after traversing a valley 550

yards long, and crossed by some smaller ruins, he

came to the second grand mass, forming nearly a

square of 700 yards in length and breadth. This

part of the ruins is extremely interesting, containing

several walls, in a pretty entire state; they are

eight feet thick, in some places ornamented with

niches, in others strengthened by pilasters and but-

tresses. Some remains of painting and sculp-

ture are to be seen on them. The bricks are of the

finest kind, and cemented with lime. We may here

observe that the city, as Major Rennell suspected,

appears to have been built, partly of burnt and partly

of unburnt bricks. Three kinds of cement have al-

so been used. The unburnt bricks are in general

merely bound together with reeds or chopped straw,

which are still found in great quantities. The burnt

bricks are cemented, partly with bitumen, but more

frequently with lime ; a material, the use of which

had escaped the notice of observers previous to Mr
Rich. He states it to be much the most efficacious

of any. Bricks cemented with bitumen could be

easily separated ; but where good mortar had been

vised, no power or art could detach them from the

wall, without breaking them in pieces. Some parts

of the edifice in question have been deeply excavated,

with a view to the removal of the bricks ; but the

workmen have been intimidated, in consequence of

the rubbish having fallen in, and buried some of their

number ; and they have given up the walls, on ac-

count of the extreme tenacity with which they are

cemented. This edifice is called by the natives the

Kasr or palace.

BAB
A mile to the north of the Kasr, and about half a Babylon,

mile from the river, is a mass equally remarkable, ^"^^y*^

It is an irregular oblong, the sides being respective-

ly 200, 219, 182, and 136 yards in length; the

greatest elevation 141 feet. Near the summit of the

western side appears a low wall, built of unburnt

bricks, cemented with reeds and straw. The sum-
mit is covered with heaps of rubbish, and with in-

numerable fragments of pottery, brick, bitumen,

pebbles, vitrified brick, and even shells, bits ol

glass, and mother of pearl. There are many dens
of wild beasts in this part of the ruins, and most of

the cavities are filled with bats and owls. As there

appeared a niche or recess near the summit of the

northern face, Mr Rich caused it to be dug into.

The workmen successively extracted two wooden
coffins, containing skeletons in high preservation.

He was of opinion that the whole passage, whatever

might be its extent, would have proved to be occu-

pied in the same manner.

This mass, denominated the MujeUhe, being the

most elevated part ofthese remains, has been consider-

ed by most travellers as the Tower of Belus, which

formed one of the two grand features in the wonders

of ancient Babylon. The other was the Palace, with

its hanging gardens ; and this was clearly pointed

out, by ancient authorities, to be on the side

opposite to the tower of Belus. The tower then

being on the eastern, the palace was to be sought

on the western bank of the river. With the excep-

tion, however, of a slight notice collected by D'An-
ville, modern travellers had given no information of

any ruins situate in that quarter. Major Rennell

very properly pointed out this as a grand ob-

ject of investigation for future inquirers. Mr
Rich, on reaching the summit of the Mujelibe,

whence he commanded an extensive view across the

river, was much surprised at discovering no trace of

any ruins whatever. Not satisfied with this distant

view, he crossed and carefully surveyed the ground,

but 'could discern only some mounds of small di-

mensions, which conveyed no idea of the immense

structures of which he was in search. Before leav-

ing this neighbourhood, however, he went to visit a

tower, which had been imperfectly observed by

Niebuhr, about six miles south-west of Hellah, and

beyond the site assigned to ancient Babylon. Our
traveller, who had formed no high expectations from

this object, was struck with the utmost amazement

at its magnitude and grandeur, which decidedly sur-

passed any thing he had yet witnessed among these

interesting remains. It consists of a mound of an

oblong figure, 762 yards in circumference. It rises

in a conical form to the height of 198 feet, and has

on its summit a solid pile of brick 37 feet high, di-

minishing in thickness to the top. The bricks are

of the finest description, with inscriptions on them,

and so well cemented with lime, that it is nearly im-

possible to extract one of them entire. This ruin

is called by the Arabs the Birs Nimrod. Every

thing remarkable is by them ascribed to Nimrod;

but the meaning of the term Birs seems unknown

even to themselves. By the Jews it is called Ne-

buchadnezzar's Prison. At a trifling distance to the

east is a mound equal in elevation to the Kasr ; and
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Ration, all around are traces of ruins to a considerable ex-
""^^""^ tent.

Mr Rich having thus described these ruins, begins

very cautiously to form conjectures respecting their

origin and nature. At the first sight of the Birs

Nimrod, he had involuntarily exclaimed that, if the

situation rendered it possible, this certainly must be

the tower of Belus. Besides its extraordinary mag-
nitude, there is some appearance of its being built

in stages, as described by ancient authors ; and the

mound on the east may correspond to the temple,

which occupied part of the quadrangular inclosure

that surrounded the tower. After considering these

circumstances, Mr Rich is led on to inquire, whether

it be so certain as is generally supposed, that the

tower of Belus must be found on the eastern side

of the river, and the palace and hanging gardens on

the western. But after some acute remarks, his

path becomes entangled, and he is obliged to stop,

without arriving at any satisfactory appropriation of

the objects which had fallen under his observation.

The subject is certainly involved in much darkness

and uncertainty ; but as it is of considerable inte-

rest, we shall present our readers with such observa-

tions as its consideration has suggested to us.

It is stated by ancient writers, in the most posi-

tive and circumstantial manner, that the palace, with

its grand appendage of hanging gardens, was situate

upon, or very near to the river; whence, indeed,

the gardens were artificially watered. Now, modern
Babylon presents, near to the river, no ruins of any
magnitude, except those on its eastern bank; the

Amran, Kasr, and Mujelibe. It seems unquestion-

able, therefore, that these, if any, must be the

remnant of those immense structures. Then, follow-

ing Herodotus, we must look for the tower of Belus

on the western side of the river. But here we are

crossed by the statement of Diodorus, to which Mr
Rich does not seem to have fully adverted. That
author reports, that there were ivoo palaces built on
opposite sides of the Euphrates ; of which by far the

most extensive and magnificent was that on the

western bank. This Major Rennell naturally infers

to be the one which other writers call thepalace. But
it deserves notice, that Diodorus is the only au-

thority for there being two palaces. Herodotus and
Curtius, the former an eye witness, mention only
one, and evidently entertain no idea that any more
existed. It seems also quite unaccountable, that,

while inferior structures exhibit vast piles of ruins,

this western palace, which must have been the grand-
est and most extensive of all, should not have
left the slightest trace of its existence. It may
therefore deserve consideration, whether Diodo-
rus, who wrote only from hearsay, might not have
been deceived by varying accounts of one palace,

into the idea that there were two. The striking

similarity in his two descriptions, as to situation, plan,

and ornament, somewhat favours the conjecture.

We are sensible that it is a bold one ; but can only
say, that, without it, the aspect of modern Babylon is

wholly inexplicable ; for it seems quite ascertained,

that there are no ruins of any magnitude, close to

the river; unless on one side, which is the eastern.
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It may not be amiss, therefore, to follow out the Babylon,

supposition, and to inquire how fai', by its aid, the

ancient and the recent descriptions can be brought

to accord.

Ancient Babylon consisted of an immense square,

divided by the Euphrates into two nearly equal

parts. It is distinctly stated by Herodotus, that

the palace and tower were in opposite divisions

to each other. If, then, the ruins on the eastern

side be the palace, we must look to the western

for the tower. There we find the Birs Nimrod,

a stupendous pile, the dimensions and character of

which are precisely such as the tower, in a state of

total dilapidation, might have been expected to ex-

hibit. Yet, to its really being the remains of that

edifice, the objections are formidable. First, its dis-

tance of nearly ten miles from the Mujelibe would,

to include it within the city, require an extension

even of the vast limits assigned by Major Rennell.

But it is certain, that the extent of Babylon was im-

mense ; that it rather resembled an inclosed dis-

trict than a city. A great part of its area was:

under cultivation ; and it has even been asserted,

that the produce raised within the walls could,

in case of siege, support its immense population.

Without resting on the authority of Herodotus,

though it be confirmed by Pliny, even the dimensions

of Strabo, reckoned according to his own estimate

of the stadium, would give upvi'ards of eleven miles

to each side of the square. But it is supposed
that the palace and tower must each be in the centre

of their respective divisions ; an arrangement cer-

tainly incompatible with the actual situation of the

ruins. The expression of Herodotus, no doubt, is ev

lii<S(t), in the middle ; which Major Rennell has

translated centre. We doubt much, however, if this

expression can be understood in so precise and ma-
thematical a sense. It is familiarly said, that a build-

ing is in the middle or heart of a city, when it is

completely inclosed within it, and surrounded by its

buildings, even though it may approach to one of its

extremities. Such, it appears to us, might be the

present meaning, especially since the palace, being

upon the river, could not, geometrically speaking, be
in the middle of its division. The Kasr above de-

scribed seems pretty exactly what we should expect
in the ornamented and inhabited part of the palace.

The Mujelibe, Mr Rich conceives, might be the

hanging gardens. We would suggest the mound of
Amran as a more probable situation, from its vicinity

both to the river and to the palace, while the Muje-
libe is at an inconvenient distance from both. This

last structure, from Mr Rich's observations, seems
decidedly to suggest the idea of a royal sepulchre.

Of such structures, several are mentioned in Baby-
lonish history, particularly that of Ninus, said to

have been built noiihin the palace, and of extraordi- ,

nary elevation. (Died. 1. ii. 7.)

Mr Rich mentions his intention of making repeat-

ed visits to this spot, and of examining the different

objects with greater care and minuteness. Additional

light may thus certainly be thrown upon the subject,

though it seems improbable, after the surveys already

made, that any grand feature should remain to be
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Babylon discovered. See Memoir on the Ruins of Bahylon, by

II Claudius James Rich, Esq. 8vo. Lond. 1815. (b.')

J^^^^J^ BA'. ON (John), Academician, born 24th Novem-
^ ~ ber 174-0, who may be considered as the founder of

the British School of Sculpture, and whose works

are still its greatest boast, was the son of Thomas
Bacon, cloth-worker in Southwark, whose forefathers

possessed a considerable estate in Somersetshire.

At the age of 14<, he was bound apprentice in

Mr Crispe's manufactory of porcelain at Lambeth

;

where he was at first employed in painting the

small ornamental pieces of china, but soon attain-

ed the distinction of being modeller to the work.

The produce of his labour was devoted by him,

from his earliest years, towards the support of his

parents. While thus engaged, he had an oppor-

tunity of seeing the models executed by different

sculptors of eminence, which were sent to be burned

at an adjoining pottery. An observation of these

productions appears to have immediately determined

the direction of his genius ; and his progress in the

imitation of them was no less i-apid than his pro-

pensity to the pursuit was strong. His ardour and

unremitting diligence are best proved by the fact,

that the highest premiums given by the Society for

the Encouragement of Arts, in those particular classes

in which he was a competitor, were adjudged to

him nine times between the years 1763 and 1776.

During his apprenticeship, he likewise formed the

design of working statues in artificial stone, which

he afterwards carried to perfection.

Mr Bacon first attempted working in marble about

the year 1763 ;
and, during the course of his early

efforts in this art, was led, by the resources of his

genius, to improve the method of transferring the

form of the model to the marble (technically called

getting out the points), by the invention of a more
perfect instrument for this purpose, and which has

been since adopted by many sculptors, both in this

and other countries. * The advantages which this

instrument possesses above those formerly employed,

are, its greater certainty and exactness, that it takes

a correct measurement in every direction, is contain-

ed in so small a compass as not to encumber the

workman, and is transferable either to the model or

the marble, as may be required, without the necessity

of a separate instrument for each.

In the year I769, the first gold medal given by the

Royal Academy was adjudged to Bacon ; and in

1770, he was associated by that body. His first

work in sculpture was a bust of his present Majesty,

George the Third, intended for Christ Church Col-

lege, Oxford. It is said, that of sixteen different

competitions in which he engaged with other artists,-

he was unsuccessful in one case only. His know-
ledge of the antique style was for a time called in

question ; and on occasion of the doubts which were

raised on this point, he is reported to have modelled

liis head of Jupiter Tonans, as the most satisfactory

method of repelling the charge. . The objection pro-

bably originated from the circumstance, that in some

of his principal works the figures were represented in Bacon,

the costume of modern times ; of which his statue of

Justice Blackstone at All Souls College, Oxford, and
that of Howard in St Paul's Cathedral, are remark-
able examples. But his genius was not subjected to

the trammels of this or any one style exclusively.

Many of his emblematical figures are designed after

the purest models, and in a taste altogether classical.

Among others of this character, the monument to

Mrs Draper, in the Cathedral of Bristol, is exqui-

sitely simple. In his later productions, likewise, par-

ticularly those of a monumental kind, he introduced

frequent examples of the ancient style : as in the

well known monument to the Earl of Chatham in

Westminster Abbey, that to Lord Robert Manners,
and others which might be mentioned. " Another
marble, scarcely finished at the time of his death,"

says Dallaway, in his Anecdotes of the Arts in Eng-
land, " will secure him a lasting fame for originality

and classical taste. It is the Coenotaph lately erect-

ed at Westminster Abbey to the poet Mason. A
muse, holding his profile on a medallion, reclines on

an antique altar, on which are sculptured, in relief, a

lyre, the tragic masque, and laurel wreath ; all of the

most correct form, as seen on ancient sarcophagi of

the pure ages."

On the 4th of August 1779> Mr Bacon was sud-

denly attacked with an inflammation of the bowels,

which occasioned his death in little more than two
days. He died in his 59th year, leaving a widow,
his second wife, and a family of six sons and three

daughters.

Of his merit as a statuary, the universal and esta-

blished reputation of his works has afforded the de-

cisive proof. " The works of Bacon, Bankes, NoUe-
kins, Wilton, and Flaxman," says Dallaway (and to

these might now perhaps be added other names of

nearly equal promise), " will rescue the present age
from being totally indebted to foreigners for perfec-

tion in statuary. His present Majesty, at Christ

Church, a bust by the first mentioned, has the

strength of Bernini." The various productions of

this artist which adorn St Paul's Cathedral, Christ

Church, and Pembroke Colleges, Oxford, the Abbey
Church at Bath, and Bristol Cathedral, give ample
testimony to his powers ; above all, those great and
prominent works among the monuments in West-
minster Abbey.

But it was not as an artist only that Mr Bacon
was esteemed. He was no less distinguished by the

firmness of his mind, and the uprightness of his pri-

vate character. His principles were deeply founded,

and the virtues which he strove to attain were mea-
sured by a standard more unbending than the mere
dictates of feeling or of a cultivated taste. He was

an avowed believer in the truths of the Christian re-

ligion ; and in him this belief exhibited its corre-

sponding effects, by producing a consistent influence

upon his whole character and conduct. In this man-
ner, the strength of his principles, and the reality

of his conviction, were daily manifested throughout

* The invention has sometimes been erroneously ascribed to Mons. Iludon, a French Sculptor.

3
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his life ; than which, no test of sincerity is more un-
equivocal, no instruction more useful, and no recom-
mendation more persuasive.

Mr Bacon w^as remarkable for the simplicity of his

manners, and was, in all things, devoid of ostenta-

tion. Of the general powers of his mind, and par-

ticularly of his acute and just perception in matters

B A K
of taste connected with his art, a very favourable

opinion will be formed by those who peruse the ar-

tide Sculpture, which he contributed to Dr Rees's

edition of Chambers's Dictionary.

See Memoir of the late John Bacon, R. A. By
the Reverend Richard Cecil. London, IS 11.

—
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Bakins

BAKING

Art.

Is the art of making bread, by which term is meant
locif-breacl, which is white, soft, full of cavities, has

an agreeable taste, and is easily digested,

story of 1. Like most of the arts of primary importance, its

origin precedes the period of history, and is involved

in the obscurity of the early ages of the world.

There is no evidence from Scripture that Abraham
was acquainted with the method of making loaf-bread.

Cakes and unleavened bread are repeatedly mention-
ed as made by him, but no notice is taken of loaf-

bread. We are certain that it was known in the time
of Moses, as in the Jewish law tliere is a prohibition

to make use of it during the celebration of the pas-
sover (Exodus, chap. xii. verse 15). Egypt, both
from the nature of the country and the early period
of its civilization, seems very likely to have been the
place where this art was first practised. The Chal-
deans, however, put in a claim. They were civilized

nearly as early as the Egyptians, and they were ce-

lebrated among the ancients for the goodness of
their bread. The Greeks assure us that they were
taught the art of making bi-ead by the God Pan.
This lively and superstitious people ascribed almost
all the important arts of common life to their gods ;

or rather, perhaps, their gratitude induced them to

deify the authors of these most useful inventions.

Bakers were unknown in Rome till the year of the
city 580, or about 200 years before the commence-
ment of the Christian era. They settled in that

city during the war with Perseus, king of Macedon
(Phnii Hist. Nat. xviii. 11). It was then that the
Romans became acquainted with the refinements of
the Greeks, and that their capital became crowded
with adventurers of all kinds, with artists and philoso-

phers, from the prolific soil of Achaia. Before this

period, the Romans were often distinguished or re-

proached by the appellation thepulse-eating nation.

Since the introduction of bakers into Rome, the
art of making bread has always been practised in the
south of Europe. But it made its way into the
north very slowly; and even at present in the northern
countries of Europe and Asia, loaf-bread is seldom
used except by the higher classes of inhabitants. In
Sweden, for example, you see rolls frequently in the
towns, but never loaves. Gottenburgh is a town
containing about 23,000 inhabitants. In the year
1812 it was crowded with merchants from all parts

of Europe, being the great connecting link between
Britain and the Continent. Towards the end of tliat

year, the captain of an English packet ordered a
Gottenburgh baker to bake for him a quantity of
bread, amounting to L.l Sterling in value. The
baker was confounded at so great an order, and re-

fused to comply, till the captain gave Jiim security

that he would carry off and pay for the loaves ; de-

claring that he could never dispose of so great a
quantity of bread in Gottenburgh if it were left upon
his hand. In the country part of Sweden, you meet
with nothing but x'ye-cakes, as hard nearly as flint,

and which are only baked twice a-year. About thirty

years ago, loaf-bread was almost as rare in the coun-
try places and villages of Scotland, barley bannocks
and oaten cakes constituting the universal substitutes

almost among all ranks. But the case is wonderfully

altered at present. At that time no wheat was rais-

ed in the fertile valley of Strathearn ; and the vil-

lage of Crieff, the largest village in that valley, with

a population of nearly 3000 persons, contained only

two bakers, who could scarcely find employment.
At present it contains five or six, and each has a.

brisk trade.

In many parts of England, it is the custom for

private families to bake their own bread. This is

particularly the case in Kent, and in some parts of
Lancashire. In the year 1804 the town of Man-
chester, with a population of about 90,000 persons,

did not contain a single public baker. We do not

know whether or not it contains any at present.

2. The only substance adapted for making loaf- Different

bread is the flour of wheat, a grassy plant, distin- l^'n'Js of

guished among botanists by the name of triticiim.
^^^^^^

This plant is cultivated, perhaps, over a greater ex-

tent of the globe than any other, and, like man, it

seems to adapt itself to almost every climate. We
have seen excellent crops of it raised in north lati-

tude 60°. It is cultivated in the East Indies, consi-

derably within the limits of the torrid zone
; and, in

the north of Indostan, it constitutes a chief article

in the food of the inhabitants. The original habitat

of this plant is unknown. We know, however, that

it improves considerably in its quality as we advance
south. The wheat of Essex and Kent brings a much
higher price than the wheat raised in East-Lothian

and Berwickshire. French wheat is superior to that

of England. The Italians have the superiority over

the French in their wheaten crops, and perhaps the

best wheat of all is raised in Barbary and Egypt.
Mr Bruce found wheat growing wild in Abyssinia,

and, in his opinion, that kingdom is the native coun-
try of the plant. It would seem to be originally an
African plant, since it thrives best in Barbary and
Egypt ; and perhaps the mountains of Abyssinia,

though within the torrid zone, may not differ much
in point of climate from the more northern plains of

Egypt. In India the plant seems to have deteriorated.

It is always dwarfish, and the crop, we have been
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Baking, told, is less abundant than in more northern cli-

mates.

S. The culture of the difFerent varieties of wheat,
as practised in this country, and the method of grind-

ing and fitting the flour for the baker, being foreign

to the present subject, we cannot, with propriety,

touch upon them. It may be sufficient to say, that

originally, in England, the baker was his own manu-
facturer. He purchased his own wheat, and got it

ground as he wanted it. At that period, the miller

separated the wheat into three portions
;
namely,

flour, pollard, and bran. The bran was the outside

of the grain. It was not used as food at all, or only
given to horses. The pollard was the portion of the
grain next the husk ; it was coarser and darker co-

loured than the Jlour, which constituted the interior

or central portion of the grain. This flour, at an
average, amounted to three-fourths of the wheat
ground. But, by insensible degrees, the manufac-
ture of bread became separated into two distinct em-
ployments, that of the mealman, who ground the
wheat and sold the flour, and that of the baker, who
converted it into bread. The mealman made differ-

ent kinds of flour, some extremely fine and white,

while otliers were very coarse and unpalatable. This
white flour, when made into bread, was so pleasing
to the eye and the taste, that it gradually got into

general use, and the people refused to purchase the
bread inade of the whole of the flour. At present,

in the mills in the neighbourhood of London, wheat
is divided into no fewer than seven distinct kinds of
flour. The following are the average proportions of
these obtained from a quarter of wheat

:

DifFerent

kinds of
Bread.

Fine flour

Seconds
Fine middlings

Coarse middlings

Bran
Twentypenny
Pollard

5 bushels,

0
0
0
3
3

2

3 pecks,

2
1

0.5

0
0
0

14 2.5

Thus we see that wheat almost doubles in bulk by
being ground into flour.

During the bolting of the wheat, there is a fine

white gritty substance, called sharps, obtained. It

constitutes the centre and finest pait of the grain of
wheat. This is partly sold to the biscuit-makers,

and is employed in baking the finest kind of sea-

bi^scuit. It is partly ground again, and constitutes

the finest and most valuable kind of flour.

4. The bakers in Great Britain, at present, are re-

stricted by act of Parliament to bake only three

kinds of bread, namely wheaten, standard tvheaten,

and household. The first must be marked with a W,
the second with S W, and the third with H ; and
the baker who neglects to mark them in this manner
is liable to a penalty. The wheaten loaf is made of
the finest flour, the standard wheaten of the whole
flour mixed together, and the household of the

coarser flour. The loaves baked are usually peck
loaves, half peck, and quartern loaves ; the weights
©f which, provided they be weighed within forty-

eight hours of the time of baking, must be as fol-

lows :

Acoirdupois.

Peck loaf

Half peck
Quartern

lbs,

17
8

4

c
11

dr.

0

Baking

Before these loaves are put into the oven, they
weigh,

lbs. oz.

Peck loaf 19 12
Half peck g 14
Quartern 4 15

From this it appears, that the average loss of the
quartern loaf in weight by baking is pi ounce, or
not quite so much as one-seventh of the whole.
From the experiments of Tillet, and the other French
commissioners who were appointed to examine the
subject in 1783 (in consequence ofan opinion prevail-
ing in Paris that the bakers did not give the full

weight, while these tradesmen declared that they put
the proper quantity of flour in the loaves), it appears
that the French loaf loses a considerably greater
weight in the oven. A loaf which, when put into

the oven, weighed 4.62 5 lbs. when taken out of the
oven, weighed at an average only 3.813 lbs. or 0.812
lb. less than at first. This amounts to somewhat
more than one-sixth, or very nearly to j^ths of the
whole. This greater loss is chiefly owing to the dif-

ference between the shape of the English and French
loaf. The English has nearly a cubic form, while

the French loaf is very long and slender. For it is

obvious, that the loaf which presents the greatest

surface must lose most weight in the oven.

The French commissioners, howevei', found that

this loss of weight was by no means uniform, even
with respect to those loaves which were in the oven at

the same time, of the same shape, in the same place,

and which were put in and taken out at the same in-

stant. The greatest difference in these circumstances
amounted to 0.2889 or 7-5 parts in the hundred, which
is about yVtb part of the whole. According to this rate,

we may suppose that an English quartern loaf, when
taken out of the oven, may vary in weight y^th part,

which amounts to rather more than 4| ounces. So
that the law which subjects the baker to a penalty if

his bread weighs one ounce less than it ought to do,

seems too severe, and must have a tendency to injure

the goodness of the bread, by making the baker more
solicitous about the weight than the quality of his

loaf. To this we ascribe in part the badness of the

London bread in general, compared with the bread

in other places, particularly in Edinburgh, where it

is remarkably good. But there are other causes for

this deterioration of the London bread, which we be-

lieve to be of recent date. These we shall notice

hereafter,

5. A sack of flour weighing 280 lbs. and contain- Number o

ing five bushels, is supposed capable of being baked J-«'*ves in

into 80 loaves in the acts of Parliament regulating

the assize upon bread. According to this estimate,

^th of the loaf consists of water and salt, the remain-

ing fths of flour. But the fact is, that the number
of quartern loaves that can be made from a sack of
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g. flour, depends entirely on the goodness of that ar-

ticle. Good flour requires more water than bad

flour, and old flour than new flour. Sometimes 82,

83, or even 86 loaves may be made out of a sack,

sometimes scarcely 80.

of 6. Let us now proceed to give a short description

of the mode of baking as practised in Great Britain.

The bakehouse ought to be a large room. On
one side should be erected a dresser with suitable

shelves above it ; on another side a kneading-trough,

about seven feet long, three feet high, two feet and a

half broad at top, and nineteen inches at bottom,

with a sluice-board to pen the dough up at one end,

and a lid to shut down like that of a box. On a

third side should be a copper, capable of holding

three or four pailful of water, with a fire-place to

warm the liquid. The oven of course occupies the

fourth side. It is a square apartment about three or

four feet high, with an arched circular roof, and a

brick or stone floor, and furnished with a door which

may be shut close. It is the general custom to heat the

oven with wood, either faggots or brushwood ; but

it would be much more economical and cleanly to

employ pit-coal for that purpose. The requisite fire-

place should be erected at one side of the oven, and

the heat may be easily communicated by making the

flue wind round the oven. This fire may also be

employed to heat the copper and the water in it,

which would save an additional fire, or spare the

baker the disagreeable necessity of heating the cop-

per in the oven itself, which is pretty generally prac-

tised in London. We are persuaded that an oven,

constructed upon this principle, would save the baker

a considerable annual expence, which, for many years

past, has been continually increasing. Indeed, it is

obvious that the price of wood must keep pace with

the augmentation of the population and wealth of the

countr}^.

The temperature to which the oven must be

raised to fit it for baking bread is 450°. (En-

cijclop. Method. Arts ei Metiers, I. 275.j The bakers

do not employ a thermometer ; but they reckon the

oven sufficiently heated, when flour thrown on the

floor of it becomes black very soon without taking

fire.

Let us suppose that a baker is going to convert a

sack of flour into loaves. He pours the flour into

the kneading-trough, and then sifts it through a fine

wire sieve, which makes it lie very light, and serves

to separate any impurities with which the flour may
be mixed. An ounce of alum* is then dissolved

over the fire in a tin pot, and the solution poured

into a large tub, called by bakers the seasoning-tub.

Four pounds and a half of salt are likewise put into

the tub, and a pailful of hot-water. When this mix-

ture has cooled down to the temperature of 84°,

three English pints of yeast are added ; the whole is

well mixed together, strained through the seasoning

sieve, emptied into a hole in the flour, and mixed up
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with the requisite portion of it to the consistence of Baking,

a thick batter. Some dry flour is then sprinkled *^«^v*^^

over the top, and it is covered up with cloths. This

operation is called in London setting quarter -sponge.

In this situation it is left about three hours. It

gi-adually swells and breaks through the dry flour

scattered on its surface. An additional pailful of

warm water is now added, and the dough is made up

into a paste as before; the whole is then covered up.

This is called setting half-sponge. In this situation

it is left about five hours.

Three pailfuls of warm water are now added ; the

whole is intimately blended and kneaded upwards of

an hour. The dough is then cut in pieces with a
knife, thrown over the sluice-board, and penned to

one side of the trough. Some dry flour is sprinkled

over it, and it is left in this state for four hours. It is

then kneaded again for half-an-hour. The dough is

now cut into pieces, and weighed in order to fur-

nish the requisite quantity for each loaf ; four pounds
fifteen ounces being allowed for every quartern loaf.

Tlie method of moulding the dough into a loaf

can scarcely be described, and can only be learned

by ocular inspection. The loaves are left in the

oven about two hours and a half. When taken out,

they are carefully covered up, to prevent as much as

possible the loss of weight.

The above description applies only to the mode of

baking as practised in London, No doubt, slight

differences exist in different countries. The French
loaf, which is baked in a pan, requires obviously a

different process from the English loaf, and it is kept

a longer time in the oven.

Alum is not added by all bakers. The writer of

this article has been assured by several bakers of re-

spectability, both in Edinburgh and Glasgow, on

whose testimony he relies, and who made excellent

bread, that they never employed any alum. The rea-

son for adding it, given by the London bakers, is, that

it renders the bread whiter, and enables them to sepa^

rate readily the loaves from each other. This addition

has been alleged by medical men, and is considered by
the community at large, as injurious to the health by
occasioning constipation. But if we consider the

small quantity of this salt added by the baker, not

quite 5^ grains to a quartern loaf, we will not readi-

ly admit these allegations. Suppose an individual to

eat the seventh part of a quartern loaf a-day, he
would only swallow eight-tenths of a grain of alum,

or, in reality, not quite so much as half a grain ; for

one-half of this salt consists of water. It seems ab-

surd to suppose that half a grain of alum, swallowed

at different times during the course of a day, should

occasion constipation.

7. The addition of the yeast of beer to make the Use of

dough swell is an improvement of the original prac- Yeast in

tice. Leaven was used by the ancients foj.- this pur- ^*"^'"S'

pose. Hence we read in the Old Testament of un-

leavened bread, as distinguished" from loaf-bread.

* In London, where the goodness of bread is estimated entirely by its whiteness, it is usual with those

bakers who employ flour of an inferior quality, to add as much alum as common salt to the dough. Or, in

other words, the quantity of salt added is diminished one-half, and the deficiency supplied by an equal weight

of alum. This improves the look of the bread very much, rendering it much whiter and firmer.
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The method of baking by means of leaven was this

:

' A quantity of flour is made up into dough with wa-
ter ; this dough being set in a warm place, is left for

about thirty-six hours. During that period it swells

considerably, and becomes of a thinner consistency.
In short, it undergoes a species of fermentation. It

has now acquired a peculiar smell, and a disagree-
able sour taste, and is the substance known by the
name of leaven. If this substance be mixed with a
quantity of fresh dough, it occasions the whole to

undergo a speedy fermentation, and to swell precise-
ly in the same manner as dough mixed with yeast.

Bread skilfully baked in this manner is not inferior

to yeast bread; but when unskilfully managed, it

has a sour taste, and contains a quantity of acetic

acid. According to the experiments of Mr Edlin,

a pound of flour, when converted into leaven, con-
tains as much acetic acid as requires 40 grains of
carbonate of potash to neutralize it. If by carbo-
nate he means (as is probable) bicarbonate of pot-
ash, 40 grains of it contain 21 grains of potash, which
requires for satui-ation 9,2^ grains of acetic acid.

Pliny informs us that yeast in his time was em-
ployed in Spain and Gaul as a ferment of bread.
Gallia; et Hispanice Jrumento in potum resoluto, qui-

hus diximus generibits, spuma ita concreta pro fru'
mento utuntur. Qua de causa levior illis quam ccete-

ris jmnis est. {Natur. Hist. lib. xviii. c. 7.) From this

passage we see that the Romans employed leaven to

raise their bread, but that they were sensible of the
superiority of yeast. Leaven, however, made its

way both into France and Spain, and was universally

employed in the manufacture of bread till towards the
end of the seventeenth century, when the bakers of Pa-
ris began to import yeast from Flanders, and to em-
ploy it pretty generally as a substitute for leaven. We
have here a striking instance of the blindness and ob-
stinacy of the learned and the powerful, and the readi-
ness with which they are disposed to arm themselves
against all alterations and improvements. The bread
by this substitution was manifestly improved both in

appearance and in flavour. This variation excited at-

tention ; the cause was discovered ; tlie faculty of
medicine in Paris declared it prejudicial to the health;
the French government interfered, and the bakers
were prohibited, under a severe penalty, from em-
ploying yeast in the manufacture of bread. But it

is in vain for governments, colleges, and universities,

to oppose themselves to those improvements which
take place in the arts and manufactures essential to

civilized society. The ingenuity and perseverance
of self-interest is proof against prohibitions, and con-
trives to elude the vigilance of the most active go-
vernment. The laws of Queen Elizabeth, however
tyrannical and absurd, did not prevent the introduc-
tion of indigo as a dye-stuff into England. Neither
did the autliority of Louis the Fourteenth, nor the
decision of the physicians, deter the Parisian bakers
from persisting in their improved mode of making
bread. The yeast in Flanders was put into sacks,

the moisture was allowed to drop out, and in this

comparatively dry state it was carried to the capital
of France.

The superiority of yeast bread became gradually
visible to all, the decisions of the medical faculty

were forgotten, and the prohibition laws were allowed Baking
tacitly to sink into oblivion. The new mode of
baking by degrees extended itself to other countries,
and is now, we believe, practised everywhere. In
warm climates, where the yeast of beer cannot be
had, other substitutes are employed, which answer
the same purpose. In the East Indies, bread is

raised by means of the liquor caUed todd^/, which
flows out of the cocoa-nut tree when its branches
are cut, and which ferments so rapidly, that in two
or three hours it becomes an intoxicating liquor. In
the West Indies dunder is employed for the same
purpose. This is the liquid which remains in the
still after the rum is distilled off, and is therefore
analogous to what our distillers call spent tvash. It
no doubt consists of a solution of unaltered sugar,
prevented from fermenting by the alcohol which the
liquid contained before distillation, and mixed doubt-
less with a quantity of yeast. In that warm climate
it undergoes a very speedy fermentation, and on that
account answers all the purposes of yeast in the
baking of bread. In this country it is no uncommon
thing to convert the spent wash into small beer,
which the workmen drink with avidity. But it only
undergoes this change when fermented in the usual
way with yeast.

8. The appearance of wheat flour is too familiar consiitnc!
to every person to require any description here. The of Wheat
ancients knew that it consisted chiefly of a substance Flour,

called starch ; which, as Pliny informs us, was first

separated from wheat by the inhabitants of the Island
of Chio, and in his time the starch of Chio was con-
sidered the best and lightest, because it was made
from wheat which was not ground. (Plinii Natur.
Hist. 18. 70 This is the mode still followed by the
manufacturers of starch, and is no doubt the reason
why the other constituents of wheat were so long in

being discovered. About the year 1728 Beccaria,
an Italian philosopher, discovered another constitu-

ent of wheat, to which the name of gluten has been
given. His method of obtaining it was this : He
took a quantity of flour, and formed it into dough
with water ; this dough he kneaded continually be-
tween his fingers, while a small stream of water dropt
upon it. He continued the kneading as long as the
M ater ran off milky. By this process, the whole of
the siarch was washed away, and there remained in

his hand a grey- coloured, elastic, and very adhesive

substance, which was the gluten.
(
Collect. Academ.

partie Etrang. 10. 1.) No other grain, besides wheat,
contains gluten in any considerable quantity. Traces
of it may be discovered in barley. But the gluten of
bai'ley cannot be separated by washing. It is obtain-

ed by solution iii water. For gluten is soluble in a
small proportion in cold water. But when that liquid

is heated to 120° or 130° the gluten coagulates, and
falls down in grey-coloured flocks. By this method
gluten may likewise be discovered in the leaves of
many trees.

The water employed to wash out the starch soon
deposites that substance in the form of a white pow-
der. If this water be now filtered, evaporated to a
small quantity, filtered again to separate the coagu-
lated gluten, clarified with white of egg, and then
evaporated to the consistence of a syrup, it deposites,
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Bakin?. according to Mr Edlin, crystals of sugar in four-sided

prisms, with dihedral summits. (Edlin on Bread
Making, page 49.) If this experiment be correct,

wheat contains a portion of common sugar. But we
have great doubts respecting it. We scarcely believe

it possible to obtain in regular crystals the very small

quantity of sugar that must be contained in a pound
of wheat by the process described by Mr Edlin, for

he merely set the syrup aside to crystallize in a cool

place. Common sugar thus treatedwould concrete into

. a hard mass, but would not crystallize. We believe

that wheat flour contains a portion of saccharine mat-

ter, but it is a species different from common sugar.

We have never, indeed, made any experiments on the

sugar of wheat, but we have made a great many on

the saccharine matter of barley, which we found si-

milar in its properties to the sugar into which starch

is converted by being long boiled in very dilute sul-

phuric acid. There is every reason to believe that

the sugar in wheat is similar to that in barley. Now,
the sugar in barley crystallizes in spheres similar to

candied honey.

9. Starch, the first, the most important, and by far

the most abundant constituent of wheat flour, is a
white, crisp, crystalline-like substance, insoluble in

cold water, but forming with hot water a thick paste,

which has the property of gluing bodies together. If

it be roasted on the fire till it assumes a brown colour,

it becomes soluble in water, and acquires the proper-

ties of gum. If it be boiled for forty-eight hours in

water, holding one-hundredth part of its weight of

sulphuric acid in solution, it is dissolved and convert-

ed into a species of sugar. This sugar is heavier than

the starch from which it was formed ; the sulphuric

acid remains unaltered ; and no gaseous body is either

absorbed or emitted. Hence it has been concluded,

that this sugar is merely a combination of starch and
water ; and that the acid acts only by promoting the

solution of the starch, without which it is incapable

of uniting with water. Starch is one of the most
nourishing articles of food, and is undoubtedly the

portion of the wheat flour that renders bread so nu-
tritive.

10. The gluten, the second constituent of wheat
flour, is but small in quantity when compared with

the starch. It is a grey substance, exceedingly elas-

tic and adhesive. It is not sensibly soluble in water
after it has been collected into an adhesive mass. Nor
does it dissolve in alcohol or ether. When dried, it

becomes brown and semitransparent, and when
thrown on hot coals, emits a smell similar to that, of
burning horn. If it be put into a vessel, moist, and
set in a damp place, it undergoes a species of fermen-
tation. Bubbles of gas separate from it. After some
days it becomes of a much thinner consistence, and
then may be employed to agglutinate substances to-

gether. In about ten days or a fortnight, it acquires

exactly the smell and taste of cheese, which it re-

sembles in every thing but the colour, which is too

dark. This caseous fermentation, if the expression

may be permitted, distinguishes gluten from all other

vegetable bodies with which we are acquainted. It

is to the gluten that wheat flour owes the property

of being converted into loaf-bread. All other grains

are unfit for that purpose, but they become fit as soon
VOL. II. PART I.

as we add to them a sufficient quantity of gluten, or Baking,

mix them with wheat flour. In this way barley, ^^^V^^^
potatoes, and even turnips, may be made into very

good bread.

11. The sugar is by far the smallest, in proportion,

of all the constituents of wheat flour. If it be
starch sugar, as we believe it to be, it possesses the

following properties : It does not crystallize in prisms

like common sugar, but assumes the form of spheres

like honey. It is not so hard as common sugar, nei-

ther is it so soluble in water. Its sweetening power,

according to Kirchhoff, is to that of common sugar

as 1 to 2^. But the most distinguishing property is

that, when dissolved in water, it ferments of itself,

without the addition of any yeast ; whereas common
sugar does not undergo that process unless yeast be
mixed with its aqueous solution. Hence the reason

why the dough of wheat flour ferments, and is con-

verted into leaven. This fermentation does not take

place if the saccharine matter be washed out of it by
water, as Mr Edlin ascertained by direct experiment.

The fei'mentation of wheat flour is at first confined

to the saccharine matter. It first undergoes the vi-

nous fermentation ; here the process, if possible,

ought to be stopped. But as this is usually not pos-

sible, the acetous fermentation commences, and vine-

gar is formed. Probably at last the starch itself is

acted on, and occasions the bad taste of ill baked lea-

vened bread, though this is doubtful.

12. As to the proportions of these three constitu-

ents, they differ so much in different kinds of wheat
flour, that nothing precise on the subject can be de-

termined. The greater the proportion of gluten, the

better in all cases is the flour. When the wheat
has not fully ripened, or when it has been exposed
to rain while lying on the field, the gluten cannot
easily be separated from the starch by the process

above described ; nor does it foi-m an elastic, adhe-
sive mass ; but a friable substance, distantly resem-
bling the fibrous matter of potatoes. Hence the

goodness of the flour may be determined by the state

of the gluten. The writer of this article has repeat-

edly applied this test to London flour ; but he has
been always unlucky enough to find it decidedly

bad. From the flour furnished by two or three differ-

ent bakers in different parts of the town, he either

was unable to obtain any gluten, or it wanted the ad-

hesiveness which characterizes the gluten of good
wheat. No doubt, there must be abundance of excel-

lent flour in London ; but we believe (and our opinion

is founded on the bread, which, in general, is greatly

inferior in goodness to the Edinburgh bread) that a
very considerable proportion of the flour used is bad.
The inhabitants of London px-ide themselves on the

goodness of their bread ; but never was any set of
men more mistaken. The London bread is, indeed,

whiter
; but, in other respects, worse than any we

have met with in Great Britain, except the bread
baked in Berwick-upon-Tweed, which is very b^flj

owing entirely to the unskilfulness of the bakers. '

To fui-nish an idea of the proportions of the consti-

tuents of flour in good wheat, we shall dve the result

of an analysis of Mr Edlin's. He sepai^ted a pound
avoirdupois of wheat into the following ingre- .

dients

:

J?
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Bakiiis.

Bran
Starch

Gluten
Sugar

Loss

Total

dr.

3 0
10 0
0 6
0 2

2 0

16 0

Yeast.

In this case, it appears that the gluten amounted to

of the whole flour, the sugar was ^^:fth part, the bran

^th, and the starch almost fds of the whole flour.

Modes of 1 3. The yeast which is employed to ferment or

preparing raise the dough is obtained in London from the brew-

ers of ale. In Edinburgh, the greatest part of the

yeast used by the bakers is either prepared by these

tradesmen themselves, or procured from those who
manufacture yeast on purpose to supply the bakers.

Various methods and various ingredients are used

for this purpose ; but the following method is, we be-

lieve, as good as any :

Add ten pounds of flour to two gallons of boiling

water : stir it very well into a paste. Let this mix-

ture stand for seven hours, and then add about a

quart of yeast. In about six or eight hours, this

mixture, if kept in a warm place, will have fermented,

and produced as much yeast as will bake an hundred

and twenty quartern loaves.

Yeast made in this way answers the purposes of

the baker much better than brewers' yeast ; because

it is clearer, and free from the hop mixture, which

sometimes injures the yeast of the brewer. Some
years ago, the bakers of London, sensible of the su-

periority of this artificial yeast, invited a company of

manufacturers from Glasgow to establish a manufac-

tory of it in London, and promised to use no other.

About L. 5000 accordingly were laid out on build-

ings and materials, and the manufactory was begun

on a considerable scale. The ale brewers, finding

their yeast, for which they had drawn a good price,

lie heavy on their hands, invited all tLe journeymen

bakers to their cellars, gave them their full of ale,

and promised to regale them in that manner every

day, provided they would force their masters to take

all their yeast from the ale brewers. The journey-

men accordingly declared in a body, that they would

work no more for their masters unless they gave up

taking any more yeast from the new manufactory.

The masters were obliged to comply ; the new manu-

factory was stopped, and the inhabitants of London
were obliged to continue to eat worse bread ; be-

cause it was the interest of the ale brewers to sell

their yeast. Such is the influence of journeymen

bakers in the metropolis of England!

What the substance in yeast is which induces fer-

mentation has not yet beeia determined. Beer yeast

may be dried, and kept in that state for a considerable

length of time, and if moistened again with water, it

, becomes capable of acting as a ferment. If it be wash-

ed in alcohol, its fermenting power is destroyed. If it

be kept in a moist place, it undergoes a change very

similar to the caseous fermentation of gluten. But

yeast and gluten are distinct substances ; for gluten

is incapable of producing the vinous fermentation.

Sugar of starch ferments of itself when diluted with
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water, and the juice of grapes also ferments of its

own accord, because it contains a quantity of sugar

similar to the sugar of starch.

But as far as baking is concerned, the knowledge

of the peculiar substance which occasions fermenta-

tion is not material. The only useful purpose which

fermentation in dough serves, is to generate a quan-

tity of carbonic acid gas. If the dough be impreg-

nated with this gas by any other method, fermenta-

tion is not necessary. Mr Henry of Manchester

found, that if flour be kneaded into dough with water

saturated with carbonic acid gas, the dough rises

as well, and the bread is as light and well tasted as

when it is baked with yeast. Hence, those bakers

who live near Seltzer water, or any water impreg-

nated with carbonic acid gas, may substitute that

liquid for yeast, without injuring the quality of their

bread. The quantity of salt contained in a quartern

loaf, may be reckoned about an ounce avoirdupois,

or 437 grains. If, instead of the ounce of salt, you

dissolve in water 2 oz. 5 dr. 45 gr. of the common
crystallized carbonate of soda, and mix the solution

well with your dough ; if you now add 7 oz. 2 dr.

22 gr. of muriatic acid, of the specific gravity of

1.121, and knead it as vapidly as possible with the

dough, it will rise immediately, fully as much, if not

more, than dough mixed with )east, and when baked,

will constitute a very light and excellent bread,

14. These examples are sufficient to explain what Panary

is called the joanary fermentation. There is, in fact, Fcrmentr..

no such thing as a fermentation peculiar to bread.

But wheat flour contains a portion of saccharine mat-

ter, which readily undergoes the vinous fermenta-

tion. During this fermentation, carbonic acid gas

is evolved in every part of the dough. This gas is

prevented from escaping by the gluten, which forms

every where through the dough an adhesive web,

through which gaseous substances cannot make their

way. Hence, the dough swells in every direction,

the particles of starch are separated from each other,

and by the heat of the oven, they are arrested in that

position. So that the loaf, when cut, appears full of

round and oblong cavities, each of which in the

dough had been filled with a globule of carbonic acid

gas. It is to the presence of these cavities that the

bread owes its lightness, its agreeable taste, and its

easy digestion. Even its colour is owing, in a great

measure, to the same cause. For when loaves of

wheat flour are baked without the addition of yeast,

or the presence of carbonic acid, they constitute

one solid, dark-coloured, disagreeable tasted mass,

which has been found not only nauseous to the palate,

but likewise of difficult digestion. These disagree-

able qualities are, in a great measure, obviated by

converting the dough into thin cakes, and baking

them rapidly on a hot iron plate over the fire. Ac-

cordingly, this is the method followed, when wheat

flour is converted into bread without fermentation.

Thus then the theory of bread making is completely Nutritive

developed. Nothing can be simpler or more inge- Q'lalities

nious than the process followed by the baker. Nor

ought the wonderful composition of wheat flour,

which adapts it so well for the manufacture of bread,

to be passed over in silence. Without the presence

of the saccharine matter, the fermentation could not
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Bakin?. be produced in it, carbonic acid gas would not be

evolved, and the bread would be hard, heavy, black,

and difficultly digestible. Without the presence of

the gluten, the carbonic acid would make its escape

as soon as formed, and the advantages of the fermen-

tation would be lost. And, finally, without the pre-

sence of the starch in such a notable proportion, the

bread would neither be a palatable nor a nourishing

article of food. It has been supposed, indeed, that

the gluten is the substance which renders bread so

nourishing. But we conceive this to be a mistake.

In the first place, its quantity, when compared with

that of the starch, is trifling. A nd, in the second

place, we know from other ciicumstances, that starch

is peculiarly fitted for being the food of animals.

Nearly one-half of the human race live almost

wholly on rice, a grain which consists almost entirely

of starch ; and the small quantity of that grain which

constitutes the daily food of an inhabitant of Indos-

tan, and which supports his life, is truly astonishing,

olatoe 1 5. As no other grain except wheat flour contains

lead. these three constituents, in the requisite proporlions,

it would be in vain to attempt to convert them into

bread, by the same process as is followed by the

baker in making wheaten bread. Potatoes, for ex-

ample, contain no sensible quantity of saccharine

matter. It would be in vain, therefore, to expect

them to ferment, like wheat dough, when mixed with

yeast. But we have little doubt, that mashed pota-

toes might be made into very good bread, if they

were kneaded with water impregnated with carbonic

acid gas, or still better, if, instead of common salt,

the constituents of that substance were added in the

proper proportions, as they have been already given in

this article. Potatoes contain a very great proportion

of water, and when boiled in water, they communicate

a brown colour, and give the liquid a disagreeable

taste and smell.

It is proper that this substance, which some have

considered as of a poisonous nature, should be pre-

viously removed. Einhof has given us the following

substances as the constituents which he found in po-

tatoes :

Water - - 72.6

Starch - - 15.0

• Fibrous matter - 7.0

Albumen - - 1.4

Mucilage - - 4..0

100.0

Dr Pearson's analysis is somewhat similar ; only

he obtained a greater proportion of water. Einhof

found both tartaric and phosphoric acid in potatoes.

The fibrous matter in potatoes seems to be a pecu-

liar modification of starch It supplies the place of

the gluten in wheat flour, and gives to the paste of

potatoes considerable vStifFness and adhesiveness. It

is upon these properties that we found our Of inion,

that if the paste of potatoes were properly impreg-

nated with carbonic acid gas, it would make a good-

looking and well tasted loaf. There is, however,

the less occasion for this attempt, as potatoes, when
properly boiled, constitute an agreeable substitute

for bread, without any farther preparation. When

made into bread, they are always mixed with wheat Bakins.

flour. A mixture of two parts flour, and one pota- ^^^'V^^
toes, makes an agreeable bread, which cannot be dis-

tinguished from wheaten bread. The starch of po-
tatoes is remarkably beautiful, and goes farther than
wheat starch. We have been assured, that what is

sold in the shops under the name of Indian arrow
root, is nothing else than potatoe starch mixed with
a little gum tragacanth. It is well known what an
agreeable food this preparation is capable offurnishing.

Rye is very much used as an article" of food in Rye Bread,

northern countries. In Sweden it constitutes almost
the only bread of the common people not baked in

loaves ; but made up into cakes, which are usually
as hard as wood. When baked into loaves, it has a
brown colour and a sweetish taste, which gives it a
considerable resemblance to gingerbread. Rye, ac-
cording to the analysis of Einhof, is composed of the
following constituents:

Albumen 3.27
Moist gluten 9.48

Mucilage 11.09
Starch 61.09
Saccharine matter 3.27
Husk 6.38

Moisture 5.42

100.00

The saccharine matter present in this grain is pro-
bably sufficient to cause it to undergo fermentation.

But the proportion of gluten is very small
; probably

not amounting to 3 per cent. Accordingly, when
rye flour is washed in water, the whole of the gluten
is dissolved in that liquid. Hence it is obvious, that,

in order to make good rye bread, it ought to be mix-
ed with a quantity of wheat flour. This kind of
bread is very much used in the counties of North-
umberland and Durham, and we have no doubt that

it IS both palatable and nourishing. Certainly it is

very far superior to the rye cakes, used by the
peasants in Sweden.
We have been told that rice flour may be made

into loaf-bread. But we have never had an op-
portunity of seeing these loaves, and do not know
how far they resemble those of wheat flour. Rice
has never been subjected to chemical analysis. We
do not know, therefore, what its constituents are ;

though there is every reason, from its properties,

to consider it as almost entirely composed of starch.

l6. Having now given a description of the method Assize of

of baking bread, and explained the nature of the pro- ^*^^<^} and

cess, we might here conclude this article. But it
Bread"rade

may be of some utility, if we give a short statement in London,
of the principal laws which have been enacted in

Great Britain respecting bread, and if we endea-
vour to lay before the public the present state of the

bread trade in London, and explain the abuses and
frauds that are practised by those concerned in it in

that capital. VVe despair of seeing these abuses rec-

tified ; but it is a great point at least to make them
known.

In the period of English history, between the Nor-
man conquest and ihe reign of Edward the First, the

price of wheat fluctuated enormously. Thus, in the
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60s. of our money, a quarter. Multitudes of poor

people w^re forced to live upon the bark of trees,

and upon horse-flesh, and above twenty thousand

died in London of famine. In the same reign, as ap-

pears from the statutes, the price of wheat was as

low as Is. a quarter. These prodigious fluctua-

tions show the little communication at that time ex-

isting ])etween the different countries of Europe.

Farming must have been in a very low state in Eng-
land. When wheat was very cheap, the farmer

could not dispose of his crop, which lay rotting on

his hands. When it was dear, there was such a

scarcity, that he could haidly procure seed for sow-

ing his fields, or was unable to afford money to pur-

chase it.

It M'as conceived, that these evils would be, in a

great measure, remedied by fixing the price of bread,

which was accordingly done by a proclamation of

King John. This absurd innovation being found in-

effectual, it was repealed by the statute of assize,

enacted in the 51st year of Henry the Third, anno

Domini 1267. By this law, the price of bread was

regulated by the price of wheat, and the baker was

allowed 7^d. for baking a quarter of wheat, and fur-

nishing salt and the other ingredients which are add-

ed to bread ; besides the profit which accrued from

the additional loaves made from a quarter of wheat

beyond what the statute allows. This mpney allow-

ance was gradually augmented to the baker in differ-

ent reigns, according to the following statement

:

s. d,

Edward I. - to - 1 1

Henry VII. - - - 2 7
Elizabeth - - - 6 10

Elizabeth - - - 6 0

Anne - - - - 12 0

George II. - - 15 6
George III. - - - 14 0

This last I'egulation took place in the year 1798.

By this act, the magistrates were enjoined to set the

assize from a sack of flour, instead of a quarter of

wheat, and to allow the baker lis. and 8d. for his

expences. The new duty on salt, during the French

revolutionary war, raised this sum to 12s. at which it

continued. By the act of Parliament, the baker was

supposed to make 80 quartern loaves from the sack of

flour; whatever greater number the sack produced

was so much more profit to the baker.

Very particular laws were enacted, obliging the

corn-factors to give in the quantities and prices of the

flour sold, and the bakers the quantities and prices

at which they bought it. Penalties were enacted to

prevent false returns, to prevent adulterations and

improper combinations between the bakers, or the

corn-factors and bakers. The weight of the loaf was

determined, and all loaves deficient in weight one

ounce, or not marked with the letters W, S W, H,
according to the quality of the bread, may be seized;

and the baker, besides the loss of his bread, is sub-

jected to a penalty. These laws are so numerous,

and so minute, that it would be tedious to copy them.

Nothing more would be learned from them but the

amount of the penalty for each offence, varying from Rak

L.50 to Is., according to the supposed enormity of the

transgression. It is the business of the magistrates in

towns, and of justices of the peace in the country, to

regulate the assize, and the price of bread is deter-

mined by the price of wheat, according to a table

given in one of the acts. When that price varies 6s.

the quarter, then the price of the loaf is varied one
assize, or a halfpenny the quartern loaf. Magistrates

likewise may alter the price of the loaf half an assize,

or a farthing in the quartern loaf.

Whoever considers the indecent way in which
oaths are administered in English courts (for it is

upon the oaths of the bakers and corn-factors that the

acts depend for the accuracy of the returns), and the

little regard paid to them by merchants and manu-
facturers, partly in consequence of this indecency,

partly in consequence of their multiplicity, and part-

ly on account of the many absurd impediments that

the Legislature has thrown in the waj' of merchants

and manufacturers.—whoever considers these things,

will be at no loss to conclude, that all these checki^,

and penalties, and oaths, have entirely failed in pro-

ducing the intended effects. In London, where the

number of bakers is great, and the competition in

consequence ought to ensure the best bread at the

lowest possible price, the bread laws, by making the

prices of all bakers the same, have destroyed this

competition, have formed the bakers into a regular

company, having occasional meetings to consult their

peculiar interests, and have raised in them a spirit of

honour, which makes them to consider it as unhand-

some to undersell their neighbours. The price of

flour is easily regulated between the bakers and the

corn-factors, the consequence of which regulation is,

that the quartern loaf is always 2d. dearer than in

any other part of Great Britain. The reason assign-

ed is, that the finest flour only is employed in Lon-
don, and that the London bread is better than any

other. The writer of this article is well aware of the

contrary. The London bread is, in his opinion,

nearly the worst bread in Great Britain; and the flour

is greatly inferior to what is used by the bakers in

Edinburgh. He has frequently examined flour pur-

chased from bakers in both cities, and the Edinburgh

flour, except in bad years, when the crop had been

injured, was uniformly superior in quality to the

London flour.

The magistrates of London have at last become
sensible of the truth of these facts ; and that the Go-
vernment, by their officious interference, and their

minute enactments, have injured instead of improved

the quality of the bread. They have, in conse-

quence, applied to Parliament, and by their influ-

ence, the assize on bread, as far as it affects London
and its environs, has been taken off. But the good

effects expected have not yet resulted from this judi-

cious measure. The spirit of monopoly has been

sunk so deep into the minds of the bakers by the as-

size laws, that some time must elapse before it be era-

dicated. It is said that they have a weekly meeting,

and settle the assize privately in the same manner as

it was before publicly done by the Lord Mayor and

Aldermen of London, But this esp-it de corps can-

not continue very long. Where there are l600 ba-
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Baking/ kers, as in London and Westminster, it is not consist-

ent with the nature of things to suppose that they

can long continue united, so as to act only together,

and by concert. Self-interest will induce first one

individhal, and then another, to consult his own pri-

vate advantage, and to endeavour to secure an in-

crease of business by underselling his neighbours.

The bond will thus be broken asunder, and every

one will be obliged to serve the community at the

lowest possible rate.

It is a pity that the Legislature would not see that

the same liberty which has been given to the baker,

ought to be extended to the corn trade in general.

The depreciation of money, which was the conse-

quence of the unnatural state into which Europe was

brought by the French revolution, our almost total

seclusion from the Continent, and a series of bad

crops for several years, raised the price of corn in this

country to an enormous height. The landlords took

advantage of this increase to raise the i-ents, while

Government loaded the farmer with heavy taxes. But

in a state of peace, and supposing the seasons to be

tolerably favourable, the prices cannot be kept up.

The landed proprietors, indeed, conceived, that corn

could be continued in this country at its unnatural

height, simply by prohibiting the importation of fo-

reign corn. It was with this view that the corn-bill was

brought into Parliament, and carried last year (1815)

by a great majority, notwithstanding the almost uni-

versal expression of the inhabitants of Great Britain

against the measure. These legislators did not con-

sider that the average deficiency of corn in Great

Britain does not amount to a week's consumption

:

that though they may prevent corn from being im-

ported into Great Britain, they cannot prevent such

of the inhabitants as choose it from going to those

places where corn is cheap. The corn-bill will not

have the eflFect of keeping up the price of corn ; but

it wil] act as an encourager of emigration. Suppose

the population of Great Britain to be 12,000,000, the

emigration of 100,000 inhabitants would probably be

sufficient to prevent the necessity of importing corn.

Perhaps a smaller number would be sufficient, as

those who will be obliged to emigrate are chiefly

families with small fortunes, who may be supposed

to consume more vvheaten bread than the very lowest

of the people. The hardships of the farmer cannot

be alleviated in any other manner than by lowering

his rent, and easing him of his oppressive taxes.

17. About sixty years ago, the dealers in corn in

London carried on their business at Bear Quay ; but,

this situation heing very inconvenient, the Corn Ex-

change in Mark Lane was erected by a company of

proprietors for the accommodation of the factoi's

and dealers. Seventy-two stands were allotted on

which the samples of corn are exposed to sale.

Sixty-four of these stands are let out on lease to fac-

tors or dealers, and the' remaining eight are appro-

priated to the use of the Kentish hoymen. " Al-

though the Corn Exchange is considered as open to

all who come to buy and sell, yet no person can car-

ry on the business of a corn-factor, to any considera-

ble extent, urdess he is in possession of one of these

stands. Here the factors are at liberty, eiiher to

expose all their samples at tire same time, or as few

of them as they think fit : so that a buyer has no Baking,

means whatever of judging, from the appearance of "^-^V*^
the samples exposed on the stands, during any pe-

riod of the market, what the supply is, or what quan-

tities of corn are imported, coastwise, or from a-

broad." (Report of the Committee of the House of
Commons respecting Corn,)

Here the millers, mealnien, and corn-chandlers,

transact their business with the corn-factor, and not

with the seller. These men purchase the wheat,

carry it down to Essex and other counties, convert

it into flour, and bring it back to London to supply

the bakers. The profits of the baker are but small,

supposing him to carry on his trade without any

fraud. Let us suppose him to bake 12 sacks a-week,

which, from the evidence of the bakers examined

before the Committee of the House of Commons,
seems to be a fair average. They are allowed 12s.

for each sack, which amounts in the week to L. 7.

Let us suppose farther, that every sack yields 82

loaves instead of 80, so that they have a profit of

two loaves on each sack. This, when the quar-

tern loaf is at lOd., will amount to L. 1 more.

Let us suppose farther, that the puddings, pyes,

and meat, which they bake, will defray the ex-

pence of their fuel. By this statement, their week-

ly income will be L. 8. Out of this they have to

pay for salt and yeast, and likewise their journey-

men's wages. Now, L. 4 seems as little as can well

be allowed for these purposes. According to this

statement, L. 208 a-year seems to be the amount of

an ordinary baker's income in London, supposing

him not to practise any fraud.

The consequence of this small profit is, that men
of capital seldom embark in the trade. The bakers

in London are mostly poor men, who begin the world

without any capital ; and in consequence of the great

competition, are never able to deal so extensively as

to acquire one. It is scarcely necessary to observe

what must be the consequence of this. They are at

the mercy of the mealmen, who supply them with

flour as they think proper, of what quality they think

proper, and at what price they think proper. Hence
the high price and the badness of the London bread.

The profits go all into the pockets of the mealmen,

who keep the bakers in a state of comparative slave-

ry, and oblige the inhabitants of London to eat the

worst and the dearest bread in Great Britain.

Some ingenious bakers in London, in order to make
up for the smallness of their profits, have hit upon
the plan of mixing potatoes with their flour, and we
are credibly informed, that not less than 300 tun of

potatoes are consumed for this purpose every week.

Perhaps the quality of the bread is not much injured

by this practice ; for some of the bakers most in re-

pute employ potatoes to a considerable extent, and

the consumption of wheat is very materialiy dimi-

nished by it. But the grievance is, that the same
price is taken for a potatoe loaf as for a loaf of the

finest v^'heaten flour, though it must cost the baker

much less. (J.)

The reader will find some account of the substitutes

which have been proposed for wheat flour, in seasons

of scarcity, under the article Bread in the Encyclo-

pcedia.
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BALANCE OF POWER,

A MONO States, a most important object of foreign

policy, intimately connected with the general peace

and independence of nations ; but which some have

strangely treated as altogether chimerical, and others

as strangely represented as having led only to perni-

cious results. It is far more generally admitted, how-

ever, to have a real foundation in the principles of in-

tercourse and union among states, and to have exer-

cised a great and beneficial influence on the affairs

of modern Europe. We say of modern Europe, be-

cause, though the policy in question was not wholly

unknown to other ages and countries, it was no

where sijstematically pursued, but among the nations

of this quarter of the world. Previous to the sixteenth

century, there was little political connection among
those nations, their circumstances not being such

as to admit of any regulated attention to foreign

affairs ; but about the commencement of that cen-

tury, Europe began to be formed into one grand

community or federal league, of which the actuat-

ing principle was the preservation of the balance

of power. The attention to this principle thence-

forth influenced all the great wars and negotiations,

and made every foreign movement, however remote,

an object of interest and interference throughout

every part of the system.

We shall endeavour to sketch a general outline of

this important subject; and, in doing so, we shall notice,

though in a brief M-ay, all the principal topics which it

seems to us to present for discussion. The references

which we shall frequently make to other writers, will

serve both to illustrate and support our own views,

and to point out the sources of more profound and

complete information than we have either -ability or

room to give in fhis sketch.

I. The ultimate intention of the system founded on

a balance of power, is to secure every state in the full

Balance of
possession and enjoyment of all its rights, by making

of* tlie'sys- the safety and independence of every state objects of

interest and guardianship to all its neighbours. It

endeavours to accomplish this great end by teaching,

that it is the interest of all states to check the first

encroachments of ambition ; to watch every move-

ment of foreign powers ; and to unite their respec-

tive forces in support of the weak against the strong.

It is called the balancing system, because its aim is

to prevent any state from aggrandizing itself to the

danger of its neighbours, and to counterpoise any state

that may in any way have become powerful, by a

union of the forces of other states.

The metaphorical terms applied to this system

seem to have given rise to some very absurd miscon-

ceptions of its true theory and purposes. It has

sometimes been^ supposed, that its object was to

equalize the powers of states composing a common
system ; and as it is plainly impossible either to effect,

or to maintain such an equality, it has thence been

concluded, that the whole system is founded upon a

General t-

dea of a

Balance of

tem found-

ed on it

chimera. But, with a view to the objects of this

system, the question is, not what amount of power

above another any state possesses, provided the power

so possessed is fairly acquired,—but whether any

state possesses its power in such circumstances as to

enable it to trespass at its pleasure on a weaker neigh-

bour. If there is no other state, or confederacy of

states, capable of counteracting any injurious de-

signs which its greater power might induce it to

undertake, then it is said that there is no balance ;

but if there is such a counterpoise, this is- all that

the balancing system requires, and not an equali-

zation of forces, to produce what, in its language, is

called an equihbrium. In order to obviate such

misconceptions, and to make this point as clear

as possible, we beg to refer to the following de-

finitions of the balance of power, as given by Vat-

tel and by Gentz :
" By this balance," says the

former, is to be understood such a disposition of

things, as that no one potentate or state shall be able

absolutely to predominate and prescribe laws to the

others." {Law of Nations, B. iii. c. 3. § 4?.)
—" What

is usually termed a balance of power," says M.
Gentz, " is that constitution subsisting among neigh-

bouring states, more or less connected with one

another, by virtue of which, no one among them can

injure the independence or essential rights of another,

without meeting with effectual resistance on some
side, and, consequently, exposing itself to danger."

{Fragments on the Political Balance, c. 1.)

Thus, then, it is distinctly to be understood, that

the balancing system is not grounded upon an equali'

ty among states in respect of power, but upon a

union of powers to repress the enterprises of the

strong and ambitious, and to counteract the effects of

necessary individual inequalities by aggregate strength.

It is quite indispensable to the existence of such

a system, that no one state should be permitted to

obtain such a superiority of power as to enable it to

overawe all opposition, and make the safety of those

around it dependant on its will ; and as it is the dis-

position of all unchecked power to extend itself, the

balancing system inculcates it to be the interest, as

it is the right, of every state to join in opposing the

first encroachments of any ambitious potentate or

community. It teaches, that the danger extends

much farther than to the party immediately at-

tacked or menaced ; that one encroachment will

but pave the way to another ; and that it is there-

fore wise to meet the danger whilst yet distant,

and capable of being combated with less peril or

loss. The right of interference to put down a danger

of this kind is, in fact, only a modification of the

right to resist an immediate attack. AH human ex-

perience shows, that the state which is suffered to ag-

grandize itself at the expence of one neighbour, will

only, with its increased means, acquire stronger dispo-

sitions still farther to encroach ;
and, therefore, self-

defence authorizes us to treat that potentate as alrea-

IQ
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alance of dy an invader, whose conduct entitles us to conclude,
Power, that he only waits a convenient opportunity to be-

come so in effect. It is peculiarly and emphatically

the language of the balancing system,

—

Obsta princi-

piis,—in other words, look well to the safety and in-

dependence of your neighbours, even the most re-

mote, if you wish to preserve your own.

Upon this point it is by no means necessary to

enter into any lengthened deductions. The princi-

ple of interference to prevent the progress of a dan-

gerous power rests, both as to right and policy, upon
the most obvious dictates of experience and pru-

dence. No state ever yet acquired a preponderating

power without abusing it ; and, therefore, it is the

i-ight and interest of all states to prevent any one
from rising to such an ascendancy as may endanger
the common safety.

The right in question, however, is that of guarding
against an injury justly to be apprehended from the

conduct of a state, which uses improper means of
aggrandizement. So far, therefore, as measures of
hostility are concerned, there must beactual encroach-
ment somewhere in order to warrant them. The ba-
lancing system does not say there shall be no altera-

tions in the relative strength of states ; for a state

may fairly and honourably increase her power by wise
legislation, or by the cultivation of her own internal

resources. To attempt to impede a state which
travels in this road to greatness, would be to make
war upon those very arts by whose successful cul-

tivation peace and happiness are spread through
the world. The aggrandizements against which
the balancing system declares war, are those which
do immediate violence to some, and which infer

farther violence to others. All that nations can
do, when a neighbour becomes formidable in a
fair way, is to watch her, and to draw closer those
ties of alliance which may enable them to counteract
any bad use of her power. When Lord Bacon, in his

Essai/ on Emjrire, counsels princes " to keep due
centinel, that none of their neighbours do so over-
grow by increase of territory, by embracing of trade,

by approaches, or the like, as to become more able
to annoy them than they were ;" he could not mean
that the growth of a state by commerce was to be
prevented in the same way as in the case of its ex-
tension by a seizure of territory ; but that all great
power, however acquired, is in its nature dangerous,
and ought to be counterpoised by timely confederation.

There is another way in which a state may become
formidable, and that of a sudden, where the balan-
cing system does not authorize immediate hostile in-

terference. We here allude to the case of a sove-
reign who acquires a great accession of power by
marriage or by inheritance. " It is a sacred prin-
ciple of the law of nations," says Vattel, who dis-

cusses this question in reference to the balancing sys-
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tern, " that such an increase of power cannot, alone Balance of
and of itself, give any one a right to" take up arms in I'^Jwer.

order to oppose it." (B. iii. c. 3. § 43.) Grotiusand
Puffendorl maintain the same opinion in terras equally
decided. But suppose a sovereign, who has already
displayed an encroaching disposition, is about to
acquire in this way an accession of power, which
would render him more and more formidable to his
neighbours

; in this case, as Vattel shows, the
maxims of the balancing system authorize an im-
mediate interference to procure securities, or,
according as the danger is imminent, altogether
to prevent his aggrandizement. It is perhaps
wholly • unprecedented, as this writer observes, that
a state should receive any remarkable accession of
power, without giving other states just grounds to
intei-fere

; but if it should be otherwise, the only
course to be pursued is that which the balancing sys-
tem always recommends—the keeping a watchful eye
on all the proceedings of the formidable state, and
the formation of a counterpoise to her power by
means of alliances.

These are, indeed, the grand expedients of the
balancing system—vigilant inspection to discover,
and prompt union to counteract, in their birth, all

such projects of encroachment, as powerful states,
without any external limitation of their power, will
ever, when opportunity offers, be ready to form. By
employing resident agents to procure speedy infor-
mation, and the weight of joint warnings and recla-
mations in every case of apprehended, or of real in-
jury, the balancing system offers the only means
which human wisdom can devise to control the con-
duct of independent states ; and the only means which
can be employed to guard against injustice, or ob-
tain redress, without an actual appeal to the sword.
It was the habitual employment of these expedients,
with a view to guard against distant dangers, that
distinguished the balancing system, as exemplified in
modern Europe, fi-om those momentary eflbrts and
loose confederacies in which all nations, and even the
rudest tribes, have occasionally united, in order to
repel or pull down a powerful and common enemy.*
Without this habitual attention to foreign affairs, and
constant application of the principles of counterpoise,
there cannot, indeed, be said to exist any thing like a

'

system of reciprocal guarantee of the independence
of nations, such as is involved in the idea of a balance
of power.

What particular alliances each state ought to form,
with a view to maintain this balance, is a matter of
circumstances, and must vary with them. The ob-
ject of the system is always the same, to preserve
such a distribution of power amidst the varying re-
lal;ions of states, as shall most effectually check the
spirit of encroachment, and confine every potentate
to his own dominions.

* " The grand and distmguishmg feature of the balancing system is the perpetual attention to foreign
affairs which it inculcates

; the constant watchfulness over every nation which it prescribes; the subjectionm which It places all national passions and antipathies to the fine and delicate view of remote expediency
the unceasing care, which it dictates, of nations most remotely situated, and apparently unconnected with
ourselves; the general union which it has effected of all the European powers, obeying certain laws, and ac-
tuated m general by a common principle

; in fine, the right of mutual inspection, universally recognised
Among civilized states in the rights of public envoys and residents." Brougham's Colonial Policy, B. iii. § 1.
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BALANCE OF POWER.
In the preceding observations, we have had it in

view to give a general idea of the nature, intention,

and means of maintaining a balance of power among

a number of connected nations of different degrees

of power and magnitude. Before proceeding to any

remarks on the history and results of this branch of

policy, we shall recapitulate, in the words of M.

Gentz, those fundamental maxims which constitute

the necessary conditions of the beneficial existence

of such a system as we have described. These are,

" That no one state in the common system must

ever become so powerful as to be able to coerce all

the rest put together ;

—

" That, if the system is not merely to exist, but to

be maintained, without constant perils and violent

concussions, every member which infringes it must

be in a condition to be coerced, not only by the col-

lective strength of the other members, but by any

majority of them, if not by one individual ;—and,

" That if ever a state attempts, by unlawful en-

terprise, to attain, or does in fact attain, to a degree

of power, whicli enables it to defy the danger of a

union of several of its neighbours, or even of the

whole, such a state should be used as a common

enemy ; and if it has acquired that degree of force

by an accidental concurrence of circumstances, with-

out any acts of violence, whenever it appears upon

the public theatre, no means which political wisdom

can devise for the purpose of diminishing its power,

should be neglected or left untried." (Fragments up-

on the Political Balance, c. 1.)

Ancient II. The knowledge of the ancients in regard to these

knowledge great principles of national safety, and the period
of the Ba- ^^^^ ^^iey came to obtain a decided influence among

Powe?,andthe moderns, are points of considerable historical

rise of'the interest. Mr Hume has shown, in a very satisfac-

Modern j-Qj-y manner, that the principle of preserving a ba-
System. j^^^^ power, is distinctly to be recognised in

many of the great political transactions of the an-

cient nations. The anxiety of the Greeks, with regard

to it, was particularly manifested in that famous

league against the rising power of Athens which

produced the Peloponnesian war. Athens herself

showed, that she both knew and practised this po-

licy, by constantly throwing her power into the lighter

scale, wheu Thebes and Sparta came to contend for

the mastery of Greece. Mr Hume also traces the in-

fluence of this salutary principle in the contests

which arose among the successors of Alexander ;

their attention to it having " preserved distinct, for

several ages, the partitions made after the death

of that conqueror." [Essays, Vol. I.) The ora-

tions of Demosthenes frequently display very clear

and extensive views in this branch of policy. In that

for the Megalopolitans, in particular, " we may see," Balance of

according to Mr Hume, " the utmost refinements Power,

on the balance of power that ever entered into the

head of a Venetian or English speculatist and

by a later writer, this speech is also pointed out

as " containing discussions of some of the most de-

licate parts of the theory." (Brougham's Colonial

Policy, B. iii. ^1.) All who peruse this remarkable

oration with due attention, must indeed perceive that

it fully bears out this character. Its reasonings may
be analyzed into these leading doctrines of the balan-

cing system,—that it is the interest of every state to

prevent the formation of a predominating power; that

to this end the first encroachments ought to be

promptly checked ; and that it is necessary to join

even a rival against a former friend, when that friend

would otherwise infringe upon the balance. *

It seems, in short, to be no longer a question,

that it was only with the phrase, and not the idea, of

a balance of power, that the ancients M^ere unac-

quainted. But we cannot agree with Mr Hume
when he goes so far as to say, that this principle,

though it has been more generally known and ac-

knowledged in modern times, has not had an autho-

rity much more extensive in practice, than in the an-

cient world. [Essays, Vol. I.) This opinion stands

clearly refuted by all the great facts, and by the whole

tenor ofmodern history, from the commencement of

the sixteenth century. It was the more constant

operation of that principle which gradually formed

the nations of Europe into one great republic or fe-

deral league, whose common bond of union was the

guarantee which it afforded of their respective inde-

pendence. But neither, on the other hand, can we
agree with Mr Brougham, when he affirms that the

ancient states displayed nothing beyond a mere spe-

culative knowledge in this department. ( Colonial Po-

licy, B. iii. $ 1.) t It ^^^y *^""^» ^^^^^ those

more enlarged ideas of foreign policy, which De-

mosthenes disclosed in some of his orations, were not

generally understood or acted upon by his contem-

poraries; but it is nevertheless perfectly clear, fromMr
Hume's statements, the accuracy of which has never

been called in question, that among the Grecian

states, the maxim of preserving a balance of power,

though it had not produced any course of policy so

regular and authoritative as the modern international

system, was yet, on many occasions, the sole mov-

ing spring of their wars and alliances.

This maxim, indeed, lies so much within the sphere

of common sense, that it can scarcely fail to be at-

tended to, wherever there is a collection of states

capable of observing and attacking each other. But

circumstances may be more or less favourable to the

growth of a consistent policy in this respect. In mo-

* There is a passage of Polybius, which has been frequently quoted, as pomtmg out the leadmg aim of

the balancing system in term^ the most explicit. The historian, after mentionmg that Hiero, kmg of Sy-

racuse acted wisely in assisting the Carthaginians in the war of the auxiliaries, adds,—" Nunquam enim

ejusmodi principia contemnere oportet, neque tanta cuiguam astruenda est potentia, ut cum eo postea de tuo

quamvis manifesto jure disceptare ex ccquo non queas" Lib. I. cap. 83.
r. , . .

+ It is with considerable diffidence that we venture to question any of Mr Brougham s statements upon

this subiect. His chapter on the balancing system, in the work referred to m the text, is marked by his

usual extent of view and of information, and certainly constitutes a valuable portion of that very able and

instructive performance.
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Balairce of dern Europe, a number of considerable states were
Power, formed under such circumstances as tended peculi-

arly to promote a regular intercourse among them,
and, consequently, to develope and systematize this

great principle of national security. But it did not be-
gin to manifest itself until, in the gradual and similar

progress of European society, the power of the so-

vereigns of these states was so far cansolidated as to

enable them to give part of their attention to foreign
affairs, and to send and maintain armies beyond their

own frontiers. It was in Italy, where civilization was
more advanced, and where there was a number of
small states and commonwealths, whose safety requir-
ed that their rulers should reciprocally keep watch on
each other, that the modern system ofinterference took
its beginnings. From an early period of the fifteenth

century, we see the balance of power as constant an
object of concern among these states, as, in the next,
it came to be throughout Europe. " Their jealousy
of each other," says Guiccardini, made them watch-
ful of every motion or measure that they conceived
might any way increase the power of their neigh-
bours and he draws a splendid picture of the be-
neficial effects, the long peace, and general inde-
pendence attendant upon this habitual attention to
the principle in question. {History of Italy, B. i.)

It was about the end of this century that these
ideas began to extend to other quarters, and to ac-
tuate the movements of greater potentates. There
were now several princes possessed of large consoli-
dated kmgdoms, with powers and prerogatives which
enabled them to take part in distant wars and ne-
gotiations. The first great movement of an ambi-
tious neighbour, would naturally therefore excite their
jealousy, and bring them into concert. Thus, when
Charles the Eighth of France, in 1494, invaded Italy,

and laid claim to Naples, the sovereigns of Germany
and Spain saw the expediency of listening to the Ita-
lian Princes, who suggested a confederacy to prevent
France from gaining an accession of power, which
could not but render her a dangerous neighbour.
Dr Robertson regards the expedition of Charles as
the first great exertion of those new powers, with
which the progress of society had invested tlie prin-
ces of Europe

; and the confederacy formed against
him, as the first considerable extension of those ideas
of a balance of power, whose influence had hitherto
been limited to the narrow sphere of Italian politics.

From this era," he says, " we can trace the progress
of that intercourse between nations, which has linked
the powers of Europe so closely together, and can
discern the operations of that provident policy,
which, during peace, guards against remote and con-
tingent dangers, and in war has prevented rapid and
destructive conquests."

( Viexo of the Progress of So-
ciety in Europe, sect. 2.) If we look only a little

way beyond this era, we shall everywhere see a con-
stant jealousy of the increase of power, and a vigi-

lant attention to all foreign operations, combined
with the application of those means of safety which
peculiarly belong to the balancing system. " During
that triumvirate of kings," says Lord Bacon, in his
usual expressive language, " Henry the Eighth of
England, Francis the First of France, and Charles the
Fifth, Emperor, therewas such a watch kept, that none

TOL. II. PART I.
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of the three could win a palm of ground, but the other Balance of
two would straightways balance it, either by confedera- P»wer.

tion, or, if need were, by a war ; and would not, in any
wise, take up peace at interest.'' {Essays—on Em-
pire.)

It has been objected to Dr Robertson, much
to our surprise, we will confess, considering the
very intelligent quarter from which the objection
comes, that he has represented " the principle of the
balance of power as a discovery made by the Italian
politicians in consequence of this invasion of Charles

;

whereas, it was not to any such single event that the
balancing system owed either its origin or refine-

ment ; but to the progress of society, which placed
the whole states of Europe in the same relative situa-
tion in which the states of Italy were at that
period, and taught them not to wait for an actual
invasion, but to see a Charles at all times in every
prince or commonwealth that should manifest the
least desire of change." (Brougham's Colonial Po-
licy, B. III. ^1.) What is here said as to the origin
of the balancing system is no doubt true. We
have already stated, that the principle on which
it rests, is a principle of our common nature, which
cannot fail to manifest itself in certain situations; but
that nations must -have arrived at an advanced stage
of civilization and intercourse, before it can be act-
ed upon with consistency and concert. It would,
therefore, be absurd to represent that system as tak-
ing its rise in any single event, or its principle as a
discovery of some long-sighted statesman. But Dr
Robertson knew human nature too well to seek the
origin of this principle in an accidental occurrence

;

and he knew history too well to fix its origin " as a
consequence " of Charles's invasion. On the contra-
ry, throughout the whole of his masterly chapter on
the progress of the nations of Europe, with respect
to the command of the national force requisite in fo-
reign operations, he speaks of this system as holding
progress with the growing improvement and inter-
course of these nations ; and so far from representing
the principle of the balance of power as a discovery
consequent upon the event alluded to, he expressly
speaks of the league against the French monarch, as
only exemplifying an extension of those ideas which
had long been familiar to the Italian statesmen, "in re-
gulating the operations of the petty states in their own
country."

( Vieiv of the Progress of Society, sect.. 2.)
Before concluding these very general remarks on

the rise of the balancing system in mffdern times, we
shall briefly advert to a conjecture of M. Villers up-
on this subject, which occurs in his able work on
the Reformation. Long before the states of Europe
became united in a general system, Italy and Ger-
many, he observes, had formed partial systems, with
a view to restrain the members within them; each by
the other, and thus maintain a balance of power. It
is possible, he adds, that the idea of the general ba'-

lance of Europe may have been copied from these
partial confederacies. {Essai sur PEsprit et VInfluence
de la Reformation, 2de Partie.) This conjecture, if we
rightly understand the learned author, appears to us
exceedingly unphilosophical. The states of Europe
embraced the idea of a balance of power in proportion
as their circumstances enabled them to act upon it

;

G
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BALANCE OF POWER.
and not in consequence of any estimate of its effects,

as displayed on those earlier and narrower stages of its

agency.

. III. It appears, then, to have been about the begin-

ning of the sixteenth century that the principle ofmain-

taining a balance of power came to be generally re-

cognised and acted upon by the states of Europe;

" at first," as M. Gentz says, " more in a practical

vi-ay, and, as it were; from political instinct, but after-

w^ards with clear, reflecting, and methodical constan-

cy." {Fragments.) What were the advantages which

Europe reaped from this course of policy, we shall

endeavour to show, after we have adverted to certain

arguments generally employed by those who wish to

give an unfavourable view of the balancing system.

By some, this system is represented as produc-

tive only of sanguinary wars, as but a convenient

pretext to cover projects of ambition, or to screen

the restless movements of national jealousy. Others

talk of it as being merely a brilliant conception ;

and appeal to the many violences and usurpations

which modern history records, as proofs, if not of

its nonentity, at least of its inefficacy. But there

is surely but little respect due to that sort of estimate

of the system, which is founded solely on the abuses

to which it is liable, or upon imperfections from which

no human institution can be made free. They who

decry, or who ridicule the balancing system^ should

be prepared to show,—not that it has sometimes

afforded plausible pretexts for unnecessary wars, or

has sometimes failed to protect the weak against

the outrages of the strong,—but that it is wholly

useless to interest ourselves in tlie safety of neigh-

bouring nations ; to take any trouble to avert dan-

gers which are yet distant; or to seek to strength-

en ourselves against a powerful enemy, with any

strength not our own. This view of things, were it

to prevail, would, as M. Gentz observes, open the

most desirable prospects to every sovereign whose

power and ambition might prompt him to aspire to

universal domination.

It must, we think, appear abundantly obvious to

every one who reflects calmly upon the subject, that

the balancing system is, upon the whole, greatly fa-

vourable to peace. The wars which peculiarly be-

long to it, are in the nature of a sacrifice of a smaller

present, to secure a greater future good ; and the

tendency of the system is to render these wars less

and less frequent. The evil passions which give rise

to ambitious attacks, like all other evil passions, will

be more apt to be indulged, the less exposed they

are to opposition or restraint. And it cannot be

questioned, that in proportion as the maxims of this

system are vigilantly and steadily pursued, there will

be less inducement, because less prospect of success

to ambitious undertakings.

Its object is to alarm, and to arm all against the

prince whose power prompts him to transgress upon

others ; and the prince who knows that all his mo-

tions are keenly watched, and that his first successes BaUuce of

would only expose him to a more extended contest, Power,

must see how hopeless would be any attempt to pos-

sess himself of the territories even of the weakest of

his neighbours. Such is the general tendency of the

system ; and however it may have occasionally failed

to prevent outrages, it cannot be doubted, that it has

proved a formidable barrier against conquest, and a

rampart of defence to the weaker states.

The complaint of a certain class of French poli-

ticians, alluded to by Mr Burke, in his Letters on a

Regicide Peace, " that Home had frequently acquir-

ed more territory in a single year, than all the power

of France, actuated by all her ambition, had enabled

lier to acquire in two centuries," forms, in fact, though

unintended, one ofthe finest panegyrics that could have

been pronounced upon the salutary influence of the

modern system. The advocates of that system can, in-

deed, appeal to history for the most satisfactory of all

proofs of its efficacy, in the remarkable fact, that, for

a period of nearly three centuries, no European

state, however small, lost its independence from ex-

ternal violence. When we recollect the number of

small states which, during so long a period, enjoyed

an independent existence on the immediate frontiers

of powerful nations ; and reflect for a moment on

those evil passions which have, in all ages, prompted

the strong to prey on the weak ; we must admit

that, but for that salutary jealousy of power, and

united resistance to its encroachments, which it was

the object and office of this system to nourish and

enforce, these otherwise helpless states would have

been speedily absorbed, or their independence anni-

hilated, by the mighty masses with which they were

in contact. It was not the preservation of such

countries as Portugal or Holland, of Sweden or

Denmark, which, though small compared with many
others in the system, were yet possessed of consider-

able means of self-defence ;—it was not the preserva-

tion of such states as these merely, but of a multi-

tude of feeble, though happy communities, in Ger-

many, in Switzerland, and Italy, which affords the

proudest proof of the salutary influence of the ba-

lancing system on the fortunes of modern Europe.
" Consider, for instance," to use the impressive words

of a distinguished writer and orator, " the situation

of the republic of Geneva ; think of her defenceless

position in the very jaws of France ; but think also

of her undisturbed security, of her profound quiet,

of the brilliant success with which she applied to in-

dustry and literature, while Lewis the Fourteenth was

pouring his myriads into Italy before her gates ; call

to mind that happy period, when we scarcely dreamt

more of the subjugation of the feeblest republic of

Europe, than of the conquest of her mightiest em-

pire ; and say, whether any spectacle can be imagined

more beautiful to the moral eye, or which affords a

more striking proof of progress in the noblest prin-

ciples of true civilization." (Mackintosh's Speech on

the Trial of John Peltier, in 1803.) *

* Our readers will thank us, we think, for adding the following extract, in reference to our subject, from

this justly celebrated oration. These small states were, in many respects, one of the most interesting
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Such were the great and noble results of the sys-
tem founded on the balance of power. It was a bri-

dle upon the strong, and a bulwark to the weak.
When it failed to prevent the inroads of violence and
injustice, it yet acted as a restorative principle, and
replaced injured nations in their former state of inde-
pendence. It was at the memorable and fatal era
of the partition of Poland in 1772 that it first lost

this character,—that the first example was set of a
deliberate, successful, unchecked conspiracy, against
the independent existence of an unoffending coun-
try. It is here proper to mention, that some authors
have spoken of this infamous transaction in terms
which seem to imply, that it was quite in consonance
with the principles of the balancing system. * It is

indeed true, that the maxims of that system were still

so far operative as to effect a relative equality in the
division of the spoil. But, as the whole intention of
this system is to maintain the integrity and indepen-
dence of nations against unlawful attacks, the parti-
tion was just as diametrically opposite to its princi-
ple, as if the whole spoil had been appropriated by
one robber, instead of being shared by three. The
equality of the division did not take away from the
danger of the example ; the example of states com-
bining, not to uphold but to destroy,—not to enforce
respect to the great principles of national safety, but
to set them at defiance ; an example too soon fol-

lowed by similar violences, and which, in fact, paved
the way to that total overthrow of the ancient sys-
tem of Europe which ere long took place.
The origin of a project so pernicious in its con-

sequences is a matter of some interest in the his-

tory of the balancing system. We learn, for the
first time, from Rulhiere's Histoire de Tanarchie
de Pologne, published in 1807, that the distrac-
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tions of this country had suggested the project Balance of
of a partition so early as 1658; that a Swedish i'ower.

minister, named Stippenbach, proposed it to his
own court, to,Austria, and the Grand Duke of Prussia,
whose armies were then in possession of the country

;

and that it would, in all probability, have been acted
upon, but for the discovery of the scheme by France,
and consequent interference of that power, f With
regard to the project actually carried into execution
in 1772, each party concerned was desirous to shift
the blame of the first proposal to the others ; but
it was generally believed to have originated with
Frederick, though some were of opinion, that he was
indebted for the idea to his brother, Prince Henry.
Frederick, however, in one of his posthumous
pieces, Memoires de 1763 jusqiia 1775, states,
that the scheme was devised by the Empress Ca-
tharine

; and this is corroborated by M. Rulhiere,
who asserts that she communicated it to Prince
Henry, during his visit to St Petersburgh in

1770 ; a piece of information, he adds, which
was detailed to him, in the most circumstantial
manner, by three different secretaries, who ac-
companied the Prince to the Russian Court. (Tom.
IV. p. 151, 210.) It seems to be generally ac-
knowledged, that the proposal, when first made
to the cabinet of Vienna, was opposed by that
power

; and that her accession would not have
been obtained, but for the astonishing apathy dis-
played by France, and, indeed, by all the other
states of Europe. The silence of England during
the perpetration of this shameless plot against the
independence of nations, if it can be accounted
for, can never, at any rate, be excused ; inasmuch
as the fact appears pretty well established, that,
had she, as the guardian of the political balance.

parts of the ancient system of Europe. Unfortunately for the repose of mankind, great states are compel-
led, by regard to their own safety, to consider the military spirit and martial habits of their people as one
of the main objects of their policy. Frequent hostilities seem almost the necessary condition of their
greatness

;
and, without being great, they cannot long remain safe. Smaller states, exempted from this

cruel necessity—a hard condition of greatness, a bitter satire on human nature—devoted themselves to the
arts of peace, to the cultivation of literature, and the improvement of reason. They became places of re-
fuge for free and fearless discussion

;
they were the impartial spectators and judges of the various contests

of ambition, which, from time to time, disturbed the quiet of the world. They thus became peculiarly qua-
lified to be the organs of that public opinion which converted Europe into a great republic, with laws which
mitigated, though they could not extinguish, ambition ; and with moral tribunals to .which even the most
despotic sovereigns were amenable. If wars of aggrandizement were undertaken, their authors were ar-
raigned in the face of Europe. If acts ofinternal tyranny were perpetrated, they resounded from a thou-

.

sand presses throughout all civilized countries. Princes, on whose will there were no legal checks, thus found
a moral restraint which the most powerful of them could not brave with absolute impunity. They acted
before a vast audience, to whose applause or condemnation they could not be utterly indifferent. The very
constitution of human nature, the unalterable laws of the mind of man, against which all rebellion is fruit-
less, subjected the proudest tyrants to this control. No elevation of power,—no depravity, however con-
summate,—no innocence, however spotless,—can render man wholly independent of the praise or blame of
his fellow-men."

* See, for example, the terms in which Count Hertzberg speaks of the partition in his essay &ur la Ba-
lance^ dii Commerce et celle du Pouvoir. {Oeuvres, Tom. I.) The language of M. Gentz upon this subject,
in his able work, L'Etat de rEurope avant et aupres la Revolution Frangoise, is extremely except
tionable

;
but, in his later work, so often referred to in this article, he condemns the partition as wholly in-

consistent with every sound idea of a balance of power, and as having in fact led to the subversion of the
balancing system.

t jrairetrouve, says M. Rulhiere, dans les archives des affaires etrangeres de France, cette anecdote impor-
lante^ etjusqua present ignoree. Tom. I. p. 9.
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Balance of raised her voice against the partition, Europe

Power, might have been saved from the fatal effects of that

new system of robbery and oppression, which the

spoilers of Poland were suffered, without any sort of

interruption, to exemplify. " To my certain know-

ledge," says Mr Burke, " if Great Britain had at

that time been willing to concur in preventing the

execution of a project so dangerous in the example,

even exhausted as France then was by the preceding

war, and under a lazy and unenterprising prince,

she would have at every risk taken an active part in

this business.'' {Thoughts on French Affairs in 1791-)

It would lead us much beyond our Umits to

detail that long series of violences, and transfers

of dominion, too faithfully copied from the ex-

ample of the first and succeeding partitions of Po-

land, by which all remains of the ancient sys-

tem were for a season swept from the earth. * We
more gladly proceed to observe, that the time has

again arrived when the nations of Europe may and

ought to unite, not, indeed, to rebuild the ancient

edifice in its former proportions, that being rendered

impossible from the many melancholy changes which

have taken place ; but carefully to recal, and steadi-

ly to adhere to those great principles which consti-

tuted its foundation, and to which it owed all its

beauty and strength. It is not enough to have over-

thrown a power which domineered over all, and to

have reinstated some other powers in their pristine

strength and influence. The foundations of the Balance of

ancient structure were first sapped by a shame- Power,

less disregard of the sacred principles of pub-

lic justice ; and if the balance of power, in the full

and sound acceptation of the term, is again to be-

come an object of the foreign policy of nations, those

guardian principles must hereafter constitute the

rules of their conduct, in all the public transactions of

Europe. Let us here again quote the words of M.
Gentz, written in 1806, in a too early hope of the ap-

proaching deliverance of the Continent. He is speak-

ing of the transition which in that event ought to fol-

low " to a state of things founded upon a balance of

power." In order to this, says he, " every just and con-

scientious government must set it down as an un-

changeable maxim, never henceforth to lend an ear to

plans which are not founded in the strictest equity.

In the next place, though, in the proper sense of the

term, a general code of laws cannot be framed for the

regulation of a confederacy of states, at least no means

should be left untried, to procurefor this maxim acom-

mon sanction, and the solemn ratification of treaties.

In every considerable alliance, in every treaty ofpeace,

particularly in every congress composed of several

considerable powers, the parties must mutually engage

themselves not to extend their territory by unjust

means ; tmd not to enter into any scheme or associa-

tion directed against the rights or possessions of an

independent state, by whatever name it may be

* The following passage, though rather declamatory, contains some stnkmg ;deas as to the way in

which the infamous partitions of Poland contributed to this general overthrow. " What rendei-ed the

project of a partition of Poland so incomparably more destructive to the higher mterests of Europe

than anv former acts of violence of apparently a more aggravated character, was the decisive circum-

stance of its orii>inating in that very sphere from which was expected to flow nothing but benefits and

blessings, security in time of peace, and salvation in periods of danger. An union between several regents

had been always considered as a beneficial barrier against lawless power, and the passions of an individual

oppressor; it now appeared, to the terror of the world! that such an union could be formed for the pur-

pose of bringing about precisely that evil against which it seemed destmed as a bulwark of defence. The

impression made by this detestable discovery must be still deeper and more painful, when we reflect that

the framers of the wicked project, in the whole course of their undertaking, adopted the prmciple of the po-

litical balance as a star to conduct them through it; that they acted conformably to this principle as far as

circumstances would admit, in the adjustment of their respective interests, and that while they inflicted upon

its spirit the most frightful wounds, they borrowed its attire, its forms, and even its language, Corruptia

optimi pessima. To witness such an abuse of the noblest mean which the European commonwealth pos-

sessed for assuring its safety and welfare, was, in itself, a revolting spectacle ;
but the mahgnant character

of the deed was first completely brought to light in its consequences. The cause of public justice was on

all hands abandoned and betrayed. A horde of jabbering sophists, who, at that time in France, were striv-

ing to shake the foundations of all principle, and to undermirffe every existmg constitutipn, now that the

mighty of the earth had broken into the sanctuary of national right, not under the impulse of incendiary

passions, but deliberately and systematically, turned the most respectable pohtical ideas into ridicule, without

fear or reserve. Even among the enlightened and upright of the time, only a few escaped the dreadful con-

tagion. Notwithstanding that what is purest in its nature may be profaned, and what is most wholesome

may be poisoned—notwithstanding that the fatal blow which the federal constitution of Europe had receiv-

ed called upon them the more loudly to unite, to establish the foundations of the building on a firmer basis,

and more vigorously to exert themselves in its defence, they either gave themselves up to a comfortless in-

credulity in the efficacy of political maxims, or to a systematic indifference. The multitude, misled by the

former, or not sufficiently warned against the latter, sunk every day deeper in the bottomless void, and be-

came more and more accustomed to expect their law from violence, and their salvation from chance. How

much this fatal habit of thinking must have contributed to facilitate crime, and spread desolation, when at

last the evil days arrived when all right was trampled under foot, the ruin of all order conspired, and the

whole social machine disjointed and broken, can have escaped only the inconsiderate observer, —(aentz s

Fragments upon the Political Balance of Europe, p. 76.
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Mance of called, Ivhether of dividing, of rounding, of concen-

trating, of uniting, or of indemnifying themselves

^for otlier losses. A sort of anathema must also be
pronounced by anticipation against all such as shall

project such violations of right, or call upon others

to assist them ; so that a lively conviction may be
again established in the public mind, that when
princes and states enter into combinations with one
another, their objects are protection and defence
against common danger, never the attack and inva-

sion of the innocent." [Fragments, cap. 3.) Whether
these precepts of this great enemy of the late am-
bitious ruler of France, and advocate of those by
whom he was overthrown, were taken as the guides
of that " Congress of Powers," which lately met for

the purposes of general pacification, we shall leave

to others to determine ; but thus much our pre-
sent subject requires us to state, that, without
a return in good earnest to those sound and salutary

maxims, no durable peace is to be hoped for Europe,
and no restoration of that system of balance by which
Europe was so long distinguished and protected.

btereslof IV, We have still to allude, and we can here but

Jnln the ^^"^^^V allude, to the great question, whether Britain,

talanciiig protected as she is on all sides by nature, ought
ystem. to consider it as a necessary part of her policy to

attend to the European balance of power ? This has
been considered as constituting a separate question,
by some who make no doubt that the other states of
Europe could not long preserve their independence se-
cure through any other course. Taking the question
generally, we do not think there is any great difficulty in

regard to it. With the multitude, to be sure, it always
will be popular to argue, that Britain stands in need of
no other defence than what the seas and her invincible
navy afford her, and that all continental connexions
are useless or pernicious. But the argument from
the advantages of our insular situation would not in

fact bear out this conclusion, even were the seas and
the navy a stronger defence than it is possible they
always can be. Our commerce and our colonies,
the supports of that navy, render it indispensably
necessary that we Should more particularly observe
some nations, and ally ourselves with others. These
great concerns make it,' indeed, nothing less than
absurd to talk of our being insulated as an empire
or state because Britain is an island. And, with re-
gard to invasion, it is clear, that we could not al-

ways be as secure, and as free from uneasy apprehen-
sions, in a state of total insulation from foreign con-
nexions, as with friends and confederates to employ
or oppose a formidable enemy on his own confines.

But supposing the balance of power to constitute

a great national object, the line of conduct which Balance of

that object imposes upon us may, no doubt, be Power,

affected by our insular situation. We may on
some occasions allow other nations who are more
exposed to danger, and who ought, on that account,
to be more on the alert to prevent encroachments, to

take the first measures, and bear the first expence of
resistance. We may watch and warn, and use the
influence of our remonstrances and our counsels,

without having recourse, except in urgent cases, to

the extremity of arms. It is only, in a word, as to

the application of the general principle, and not as

to its being necessary and worthy to be entertained,

that there seems any fair room for difference of opi-

nion among British statesmen. In point of fact, all

our later statesmen, however differing in other re-

spects, have distinctly assented to the general doc-
trine, that the maintaining a balance of power was
an interest of the highest importance to England.
The last time, we believe, that this general question

can be said to have been fairly brought into debate,

and fully discussed in Parliament, was on occasion of
the famous armament against Russia for refusing to re-

store Ocazakow to the Porte ; and on that occasion,

though Mr Fox and his followers reprobated the arma-
ment in the strongest terms, they did so, not because
they denied the great principle to which the minister

appealed, as the sole justification of the measure,
that the balance of power was a British concern,
and gave Britain an undoubted interest to interfere

in the affairs of the Continent,—not because they
thought that Britain ought never to guard against

any distant danger,—but because there was no such
degree of danger from the retention of that city and
its district, as called upon this country to interfere

at the risk of a war. *

If there be any certain medium between the po-
licy which Britain and other countries ought to

observe with a view to the balance of power, we
do not know that it can be pointed out in more
specific terms than in the following passage of
one of Lord Bolingbroke's political pieces, with
which we shall conclude this article. " Other
nations must watch over every motion of their

neighbours
; penetrate, if they can, every design

;

foresee every minute event ; and take part, by some
engagement or other, in almost every conjuncture
that arises. But as we cannot be easily nor sudden-

. ly attacked, it may be our interest to watch the secret

workings of the several councils abroad ; to advise
and warn ; to abet and oppose ; but it never can be
our true interest easily and officiously to enter in-

to action, much less into engagements that imply
action and expence." {Idea of a Patriot King.)

* Earl Grey, the only survivbr of that illustrious group of orators and statesmen who opposed the armament,
repeatedly and forcibly declared his adherence to the general doctrine

; affirming, that though the epithets,
wild and romantic, had sometimes been applied to it, he nevertheless considered the poorest peasant in England
as interested in the preservation of the balance of power ; and that this country ought to interfere whenever
that balance appeared to be really in danger. Of all those who joined in this opposition, Mr Burke was
the only statesman who did so upon a ground, as it appears to us, equally erroneous in fact and principle,
namely, that Turkey ndver had, nor ought to be taken into consideration, in any question as to the main-
tenance of the balance of power in Europe.—See Debates in the House of Commons, 29th March, and 12th
April 1791, and 29th February, and 1st March 1792,
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Baldinger BALDINGER (Ernest Godfrey), a German

II - physician of considerable eminence, and the author

GileaiK ^ S""®^^ number of medical publications. He was

v.,g^-v^^-^born near Erfurth, May 13, 17^8, and was originally

destined for the church ; but having acquired a

strong predilection for medicine, his father yielded

to his wishes, and allowed him to embrace that pro-

fession, and he prosecuted his studies with this view

ft both at Erfurth and at Jena. In I76I, he was en-

trusted with the superintendence of the military

hospitals connected with the Prussian encampment

near Torgau ; and he there gave public lectures with

great applause. Having acquired considerable ex-

perience in army practice, by his assiduous atten-

tion to the duties of his office, he published, in I762,

a dissertation on the diseases of soldiers, which met

with so favourable a reception from the public, that

he enlarged the plan of his work, and republished

it under the title of Treatise on the Diseases that

prevail in Arwies, Langensalz, 8vo, 1774. It has

since gone through another edition. In 1763, he

was appointed professor of medicine at Gottingen,

where he enjoyed considerable reputation. The
Landgrave of Hesse Cassel, Frederic II. invited him

to take up his abode at Cassel, conferring upon him

the title of first physician to his court, and director-

general of all his medical establishments. He was

afterwards professor of the theory of medicine at

Jena ; and in 1785, was promoted to a professorship

at Marpurg, where he died of apoplexy on the 2d

of January 1804.

His writings are exceedingly numerous ;
many of

them are scattered in various collections and jour-

nals ; but besides these, no less than eighty-four dis-

tinct treatises are mentioned as having proceeded from

his pen. He had collected an extensive library, con-

sisting of 16,000 volumes, of which a catalogue was

published after his death. His funeral oration was

pronounced by Professor Creutzer. He was well

versed in botany, and has published several works on

that branch of natural history, of which the prin-

cipal are the following : Catalogus Dissertationum

quce medicamentormn historiam, Jacta, el vires expo-

niint. Altemburgi, I768. 4to. On the Study of
Botany, and the method of learning it, in German.

Jena, 1770. 4to. He was for many years the editor

of a periodical work, entitled Magazine for Physi-

cians, 12mo, Cleves; and afterwards changed its name

to the Neto Magazine, in 8vo, from 1779 to 1799.

But the principal work of this kind which he con-

ducted, was his Sylloge Opusculorum Selectoruni

Argumenti Medico-Practici, being a collection of

detached essays and dissertations, which extended to

6 vols. 8vo. Gottingen, 1766—1782.
His Litteratura universce Materia Medicce, &c.

Marpurg, 1793, 8vo, is a work of great labour, but

little discrimination. He edited Bcerners Lives of
Physicians, in German. The only other work of his

deserving notice, is the Historia merciirii et mer-

curialium medica. Getting. 2 torn. 8vo. 1783 and

1785. (w.)

BALM OF GILEAD. The earliest specifics

against personal injuries resorted to by mankind, were

probably the different parts of vegetables produced

B A L
in their respective countries ; and hence vre find, Balm of

that most savages are acquainted with vulneraries pre- Gilead.

pared by the hand of nature, or that they seek to im-
prove them from decoctions and infusions of roots,

riowers, and leaves. Among the more precious sub-
stances obtained from plants, applied as a curative of
wounds by the ruder inhabitants of the eastern cli-

mates, the balm of Gilead, or balsam of Mecca,
has been eminently distinguished during many ages.

But although the balm of Gilead is better known
from several scriptural allusions, and most esteem-
ed, it is only of secondary quality to the balsam
of Mecca, for which it is frequently substituted,

and illustrations of its nature and properties must
chiefly be derived from the latter. This balsam is a
resinous matter, exuding, like ordinary i-esin, from
incisions in the bark of two different vegetables, at

least there are apparently two, though the distinction

is not well characterized or described by natural-

ists, which has excited conjectures that there is on-
ly one, and that it is subject to certain external

modifications from soil and climate. The plant pro-

ducing the balsam of Mecca, was first ascertained

by Forskal to belong to the genus Amyris. He
transmitted one or two specimens to Linnaeus, who
has characterized it as the " Amyris Opobalsamum,
leaves pinnate, with sessile leaflets, a native of Ara-
bia ;" while he characterizes the other Amyris Gi-

leadensis, leaves ternate, very entire peduncles, op.Q

flowered lateral, a native of Abyssinia." But, to con-

sider it more in detail : This plant grows to the height

of fourteen feet, flourishing in a hot climate, and in a

stony barren soil. In general it is lower, and Mr
Bruce describes a specimen five feet and a half in

height, and five inches across the stem where thick-

est. The wood is white, light, and of open tex-

ture, covered with a smooth bark, reddish or of blu-

ish white, resembling that of a healthy standard

cherry-tree, green withinj and emitting a very fra-

grant odojir. That of the branches, which are very

flexible and resinous, is equally agreeable. The
leaves, which are evergreen and scanty, bear some
resemblance to those of rue ; and the flowers, which

are leguminous, and of a purplish colour, resemble

those of the acacia. The fruit consists of small

pointed ovoidal berries, containing a yellowish fluid

similar to honey, of a bitterish taste, and exhaling a

pleasing perfume, approaching the odour of balm.

This plant is called Balessan in the east ; but it

would require new botanical researches to ascertain

definitely, and beyond dispute, whether it is of

different species, as is most probable, and what is its

real character,—points which we must consider as

remaining to be established.

It has been maintained, that the plants producing

the balsam of Mecca are restricted to a plantation,

extending little more than 30 acres, at Beder Hu-
nein, a station for pilgrims in Arabia, half way be-

tween Mecca and Medina. Yet it cannot be posi-

tively affirmed if this be one distinct species ; that

Abyssinia, the country ascribed to the other, is de-

prived of it ; or that the balm of Gilead grows in

Abyssinia exclusively. These are facts which also

require elucidation in future botanical research. The
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plantation belongs to a noble family of Arabs, of the

tribe Beni K'oreish, from which Mahomet origi-

nated, unless the incursions of the Wahabee, who in-

terrupted the wonted pilgrimages, may have dispos-

sessed them.
^

The balsam flows from incisions in the tree, which
are made with an axe, in July, August, and the be-
ginning of September, when the circulation of the

sap is in the greatest activity ; and it is received into

a small earthen bottle. Each day's produce is col-

lected, and poured into one of larger dimensions
;

but the quantity obtained is very small, and its col-

lection tedious and troublesome ; for the total exu-
dation is usually but three or four drops in a day

;

nor does the most productive tree afford above sixty.

Its scarcity, therefore, and the difficulty of procuring
it, have no inconsiderable effect in enhancing its va-

lue. The odour is at first strong and pungent, oc-
casioning a sensation like that of volatile salts rashly

inhaled. Its intensity is proportioned to its fresh-

ness and the care it receives, for if neglected, and
exposed to the influence of the air, the fragrance
entirely decays. It is also of a rough, acrid, pungent
taste. Originally the balsam is of a light yellow co-
lour, a little turbid, and of a whitish cast, which is

supposed to arise from the globules of air absorb-
ed along with it ; and it dissolves readily in water.
It next acquires greater consistence, resembling
honey, and becomes pellucid ; and after the lapse of
some years, grows of deeper yellow, or gold colour,
when it is very tenacious, and may be drawn out in

threads. It is difficult, however, to obtain the bal-
sam in a state of purity, for several different substan-
ces are employed in its adulteration ; to detect which
various experiments are resorted to. If dropped in-

to a glass of clean water, it falls to the bottom with-
out rising again to the surface, or if remaining still

on the surfoce, like oil in a drop, it is certainly adul-
terated. If, on the contrary, it spreads on the sur-
face of the water, diffusing itself in a thin pellicle,
scarcely visible to the eye, and may be collected with
a thread or a feather, it is the pure and natural pro-
duct. In this state it will coagulate in milk, but not
if otherwise. If pure it collects in a globule, when
dropped on hot iron ; if adulterated it runs and
spreads itself all around. The different substances
used in the adulteration of this balsam are honey,
wax, oil of sesamum, turpentine, and ostrich fat.

Sweetness of taste betrays the honey, and its turbid
appearance the presence of wax. Adulteration with oil
is detected by its yielding a darker and grosser flame
than what issues from the genuine balsam, when
dropped on burning coals. When the consistency
becomes too great, which seems a consequence of
age and long preservation, fluidity is restored by the
simple application of heat.

Besides the balsam now described, which is the
purest and most valuable kind, and is called Opobal-
samum, other two of inferior quality are obtained
from the balessan ; first, Carpobalsaraum, which is

prepared by expression from the fruit when it has
attained maturity, and, if good, should be ponder-
ous, of a pungent taste, and balsamic odour. Second-
ly, Xylobalsamum, which is elaborated from a decoc-
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tion of the twigs. These are collected in small fag-

gots, and sent to Venice, and the quality determining
them to be the shoots of the year, is said to consist

in their being knotty, the bark red, the wood white,
resinous, and also exhaling balsamic odour. Various
impostures are likewise practised here, in substituting

spurious compounds for the real drug ; and the inge-
nuity of mankind in this species of deception has
been carried to such an extent, that detection proves
extremely difficult.

Numerous virtues are ascribed to the balm of Gi-
lead, so numerous, that modern empirics, availing
themselves of that credulity which characterizes our
nature in such matters, do not hesitate to offer speci-
fics of their own invention, under the same name,
with bold asseverations, that the human race will

there find a palliative for most of the evils with which
they are afflicted. Prosper Alpinus, one of the older
naturalists, ascribes many properties to the balsam
of Mecca, esteemed the most precious of all that
bear the appellation of balsam, and which, in ordi-
nary description, we must consider synonymous with
the balm of Gilead ; and the modern Arabs, Turks,
and Egyptians, entertain great confidence in its effica-

cy. It is a powerful vulnerary ; a quality of which Ma-
homet took advantage, for he affirmed, that a grove of
the trees sprung up from the blood of his own tribe
killed in battle, the juice of which cured the wounds
of the faithful, however deadly, nay, that it recover-
ed some of them from death itself. Hasselquist says,
it is useful as a stomachic in doses of three grains.
It is also taken for complaints in the breast, in fe-

vers, and is applied for rheumatism. Its repute as an
antiseptic is very great ; and it is esteemed so effec-

tual an antidote against the plague, that when this

distemper makes its appearance, the Egyptians take a
certain quantity daily. The balsam of Mecca, how-
ever, is principally used as a cosmetic by the eastern
females of rank : after being kept in a very warm
bath, the face and breast are anointed with it, and
the same process is continued every third day during
a month. Oil of almonds, and other cosmetics, are
then rubbed over the same parts, whereby the skin and
complexion are beautifully renovated. Lady Mary
Wortley Montague relates, that she was induced to
try the experiment ; and that, in consequence, her
face became swelled and red for three days; during
which time, she suffered so much pain as to restrain
her from repeating the application. But her com-
plexion was greatly improved, and she adds, that the
ladies of Constantinople, by whom it is used, have
the finest bloom imaginable.

The balm of Gilead has been celebrated from very
remote antiquity. We have the testimony of Mo-
ses, that it was an article of commerce in the earlier

periods of Jewish history ; for at the time Joseph was
confined by his brethren in a pit, and during their

deliberations on his fate, it is said, " And they sat

down to eat bread ; and they lifted up their eves
and looked, and behold a company of Ishmaelites
came from Gilead^ with their camels bearing spicery,

and balm, and myrrh, going to carry it down to

^^gypt'" Jeremiah particularly alludes to the virtues

of the balm in Gilead. Josephus, however, does not
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carry the knov/ledge of it so high, for he observes,

the queen of Sheba or Saba, " who was inquisitive

into philosophy, and on that and other accounts

was also to be admired," brought the balm of Gi-

lead as a present to Solomon, on her visit to Je-

rusalem, about 1000 years before the Christian era.

*' They say also, that we possess the root of this

balsam, which our country still bears, from that

woman's gift." This is not inconsistent with the

words of Jeremiah, who probably flourished about 400

years later ; and to reconcile those of Moses with

this account, some critics have supposed that Ju-

dea did not possess the real balm of Gilead earlier

than the queen of Sheba's gift, but an inferior kind

of balsam,—a fact not improbable. Further, that,

what was in highest esteem as the balm of Gilead,

was in truth the balsam of Mecca. The best testi-

mony of its value, is its having been the subject of

royal donation among other rarities brought for the

acceptance of so illustrious a prince as Solomon. It

appears from the writings of the ancients, not far

from contemporary with Josephus, that Judea was ge-

nerally believed to be possessed of it exclusively.

Pliny remarks, " but to all other odours what-

soever, is to be preferred that balsam which is pro-

duced in no other part of the world than the land of

Judea, and there in tvv'o gardens only, both belong-

ing to the king, one not exceeding twenty acres in

size, and the second still smaller." Strabo, however,

in the opinion of Mr Bruce, ascertained the real place

of the origin of the balsam, in ascribing it to that coun-

try over or near to which the queen of Sheba reigned.

" Near to this," he says, " is the most favoured land

of the Sabeans, and they are a very great people.

Frankincense, myrrh, and cinnamon, grow among
them, and in the coast that is about Saba, the

balsam also." "Whence Mr Bruce observes, that

" among the myrrh-trees behind A sab, all along the

coast to the Straits of Babelmandel, is its native

country. It grows to a tree above fourteen feet

high spontaneously, and without culture, like the

myrrh, the coffee, and frankincense-tree ;
they are

all equally the wood of the country, and occasion-

ally cut down for fuel." Diodorus Siculus likewise

affirms that this balsam grew in a valley of Arabia

Felix. But Mr Bruce, who has investigated the sub-

ject with considerable care, supposes that it was to-

wards the era of Pliny that it received its name of

Balsamuyn Judaiam, or balm of Gilead ; and thence

became an article of commerce and fiscal revenue,

which might probably operate as a discouragement

to bringing it from Arabia ; as also that it might be

prohibited as contraband. Some centuries later than

the time of those ancient authors, we see that it was

known in Arabia, and perhaps in the place now most

celebrated for it. A traveller who assumes the name

of Ali Bey, in a very recent work, says, that there is

no balsam made at Mecca ; that, on the contrary, it is

very scarce, and is obtairied principally in the territory

of Medina ; as also that it was called belsan. As the re-

pute of the balsam of Mecca rose, the balm of Gilead

disappeared, though in the era ofGalen,who flourished

in the second century, and travelled into Syria and

Palestine purposely to obtain a knowledge of this sub-
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stance, it grew in Jericho, and many other parts of

the Holy Land. The cause of its total decay has been

ascribed, not without reason, to the royal attention

being withdrawn from it by the distractions of the

countr3^ In more recent times, its naturalization

seems to have been attempted in Egj'pt ; for Prosper

Alpinus relates, that forty plants were brought from

Arabia by a governor of Cairo, to the garden there

:

ten remained when Belon travelled in Egypt, nearly

250 years ago ; but whether from not agreeing with

the African soil or otherwise, only one existed in last

century, and now there appears to be none.

The balsam of Mecca has always been deemed a

substance of the greatest value. Wlien Selim,

Emperor of the Turks, reduced Arabia and Egypt
under his dominion in the year 1516, he exacted a

tribute of three pounds weight of it yearly, which

continues to be sent to Constantinople to this day.

Besides this, part of the governor of Cairo's appoint-

ments include a right to receive a pound of balsam

;

the like quantity was due to an officer who conduct-

ed the caravan of pilgrims to Mecca ; and half a

pound to the Pacha of Damascus, who superintends

the whole pilgrimage.

Notwithstanding the celebrity of this plant, Mr
Bruce denies that it had ever been seen by the an-

cients, by whom he probably means the Romans, as

their descriptions are so various and discordant.

Prosper Alpinus, vA\o lived in the sixteenth century,

does not seem to know the real class to which it be-

longs, and even within these few years M. Duplessy,

who has paid much attention to the exudations of ve-

getables, is apparently not aware of its having been

figured by Bruce, and also more recently by Dr
Woodville. Such uncertainties of old excited a vio-

lent dispute between the inhabitants of Rome and

Venice—whether the drug used in a medicinal com-

pound was truly the balm of Gilead ; and the point be-

ing referred to the Pope, his Holiness directed that in-

formation should be obtained in Egypt, in consequence

of which he decided in favour of the Venetians.

The balsam ofMecca is not the only one possessing

exclusive medicinal properties, though it is, perhaps,

more eminently distinguished by them. Sixteen bal-

samic plants of the same genus are enumerated by

botanists, each exhibiting some peculiarity ; and the

balsam of Tolu, obtained from the incisions of a shrub

growing in some of the South American provinces,

is thought to approach the nearest to the virtues of the

former. It is highly aromatic, a powerful antiseptic,

and not less efficacious as a vulnerary. It is also

very rare and difficult to be procured, which has in-

duced impostors to offer adulterations or counterfeits

under its name. That which is particularly substi-

tuted is the balsam of Peru, the product of another

tree, and can be obtained in abundance either from

incisions or decoction of the different parts. The

secretions of these plants, however, are neither in-

variably odoriferous nor salutary ; the balsam of Car-

thagena exhales a penetrating disagreeable smell;

and there is a low evergreen shrub, a native of North

Carolina and the Bahama Islands, producing a fruit

which is deadly poison, and a balsam as black &»

ink. (S')
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Baltic. BALTIC SEA. The denomination of the Baltic,

applied to the inland seawhich forms the subject ofthis

article, is first found in the work of Adam of Bremen,

who was canon of that city at the close of the eleventh

century, entitled Chorographia Scandinavice. The

etymology of this name has given rise to many con-

jectures. The Swedes derive it from the Scandina-

vian word Baelt, a girdle, because its waters encircle

the land ; the Prussians from the Sclavonian or Let-

tonian word Bait, white, from its being frozen part

of the year, or from Baltus, one of their kings ; and

by others it is derived from Baltea, the name of an

island mentioned by Pytheas, a merchant of Mar-

seilles, who, in the second or third century before

the Christian era, is supposed to have sailed as far

north as this sea. In the countries which bound it,

its ancient name was Variatzkoie More, or the Sea of

Variaghi ; by the modern Russians it is called Bal-

tiskoe More ; and by the Swedes, Danes, and Ger-

mans, the East Sea,

I. The Baltic is entered from the British or North-

ern Ocean by the Scagerac, Cattegat, Sound, and

Great and Little Belts. The Scagerac extends

from the Naze of Norway and the north-west point

of Jutland, to the Gulf of Gottenburgh and north

point of Jutland, or Scagen Point, better known to

English seamen by the name of the Scaw. The nar-

rowest part of the Scagerac is 19 leagues. The
Cattegat extends I'rom (iottenburgh and the Scagen

Point, to the Sound and Belts. The greatest depth

of the Cattegat is 35 fathoms ; the depth decreases

as it approaches the Sound. The Sound is the chan-

nel between the coast of Sweden and the island of

Zealand. A mass of rocks on the Swedish shore, dis-

tinguishes its entrance from the Cattegat; its termina-

tion is b 'tween Falsterbo in Sweden, and Cape Stevens

in Zealand. Its narrowest part is between Elsineur and

Helsingborg, where, measured on the ice, it is 2840
yards. Between Copenhagen and Landscrona, it is

between six and seven leagues across. Its greatest

depth, where narrowest, is 19 fuhoms. Towards the

Danish shore, at the entrance of the Sound from the

Cattegat, its depth is I6 fathoms ; near Copenhagen,

not more than four fathoms. Near the Swedish

shore, there is a gradual accumulation of sand. The
Great Belt, between the islands of Zealand and Fu-

nen, is between seven and eight leagues broad, at its

broadest place, between Corsoer in Zealand, and

Nyborg in Funen. The little island Sprogce lies

nearly in the middle of it. The coasts are, in gene-

ral, low and sandy ; thr greatest depth is 22 fathoms.

, The Little Belt, between Funen and the coast of

Jutland, is, in its greatest breadth, about seven miles,

and, where narrowest, about three quarters of a mile.

In general, the shorts are little elevated. Its great-

est depth is 27 fathoms.

The Baltic extends 240 leagues from Torneo to

the island of Wollin, on the coast of Pomerania.

Its north extremity is situate in the latitude of 65,

51, and its southern extremity in 53, 30. It goes

first in an easterly direction as far as Memel, a

length of 300 miles, with a mean breadth of 140.

It then goes north to the Aland isles, a length of

350 miles, with a mean breadth of 70. Its northern

portion forms the Gulf of Bothnia, which is 150
VOL. II. PART r.

leagues in length. Its greatest breadth is l62 miles. Baltic.

The archipelago of Aland lies at its entrance from *'^*y'^^

the Baltic, and forms three channels between the

coast of Sweden and these islands. The breadth of

the channel is between eight and nine leagues. This

is called the Sea of Aland by the Swedes. The
space between Aland and the coast of Finland is

filled with numerous islands, among which are two

channels. The lower part of the Gulf, from Aland
to Umeo, is called by the Swedes the Sea of Both-

nia. Between Umeo and Wasa, the channel is first

narrowed by a number of rocky islands, forming a

strait eight or nine leagues wide. From hence the

Gulf widens very considerably, and to its head is

called by the Swedes the Gulf of Bothnia. Its great-

est ascertained depth is 50 fathoms. On the east,

the Baltic forms the Gulf of Finland, which is 80 of Finland,

leagues long, and from 11 to 22 broad. Its entrance

is between Spinthamer Point in Esthonia, and Han-
goe Head in Finland. Its greatest depth is 60 fa-

thoms, which, in some places, decreases to five fa-

thoms. A great number of rocky islands, and reefs,

many of them level with the water, render the navi-

gation of this sea extremely dangerous.

The general depth of the Baltic is 60 fathoms ;Depib ofth«

but, towards its south-east extremity, and nearly Baltic,

in the middle, are two spots, with 110 and 115 fa-

thoms of water. From the east mouth of the Sound
to Bornholm, the depth varies from 9 to SO fathoms;

from thence to Stockholm from 15 to 50; a little

south of Lindo it is 60 ; and among the Aland

islands from 60 to 11 0.

It was long a generally received opinion, that the Level of its

waters of the Baltic were considerably more elevat-
^^^gg'^^^^'j^jg

ed than those of the German Ocean, and that they
Q^gj^n

were gradually diminishhig. The first opinion seems
*

to have rested entirely on the fact of a constant cur-

rent setting out of the Baltic. To this it is ascribed

by Vice Admiral Nordenancker, who was President

of the Swedish Academy in 1792. In a paper pub-

lished in their Transactions, he maintains that, from

observations made at different periods, the height of

the waters of the Baltic was diminishing at the rate

of about four and a half lines annually. Celsius, a

learned Swede, towards the middle of the last cen-

tury, advances the same hypothesis, and, from obser-

vations made on the coasts of the Baltic, he estimat-

ed the diminution at 45 inches in every hundred

years. This hypothesis was supported by Linnaeus,

who founded on it a theory of the earth ; but the

chief facts brought forward in support of this opi-

nion, viz. marks on several rocks in the Gulf of Both-

nia, and the remains of vessels found at considerable

distances from the present shores, by no means war-

rant it. M. Otto, in his physical observations on

this sea, has suggested another theory to account for

its apparent decrease. He supposes that, instead of

really subsiding, it may be only shifting its position,

and gaining in one quarter what it loses in another

;

and this he ascribes to the large and rapid rivers

which carry along with them an immense quantity of

earth and sand ; and thus the beds at their mouths

are raised, and their banks extended towards the sea. proved.

But recent observations made at the locks of the ca-

nal of Holstein prove, that the levels of the Baltic

and the ocean are at present generally the same, and

H
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that the trifling differences which maybe occasionally

observed, are ovvingto accidentalandtemporary causes.

Hence we may infer, that the constant current setting

out of the Baltic, is solely owing to the abundance of

the waters which it receives from its rivers.

It is generally believed that there are no tides in

the Baltic. This, however, is not strictly correct.

There are sensible tides in the Scagerac ;
they

begin to diminish in the Cattegat ; are very trifling

in the Sound and Belts ; and in the Baltic, properly

so called, are scarcely, if at all, perceptible. There

are, however, irregular variations in the level of the

waters of the Baltic, which bear some reseriiblance

to tides. These elevations generally occur in au-

tumn, when the weather threatens rain j they last

sometimes a few days, sometimes several weeks. The
maximum rise is three feet and a half, and the low

shores are occasionally inundated. They also ren-

der the fresh-water lakes, which communicate with

the sea, brackish. In the Gulf of Bothnia, the fall

of the waters is usually succeeded by north winds ;

whereas, near Stockholm, these winds usually follow

the elevation. M. Kraft, who was Professor of Ex-
perimental Philosophy in the Imperial Academy of

Sciences at Petersburgh, in his treatise on the in-

undations of the Neva at the autumnal equinox,

observes, that three or four days before or after

the full or new moon, a violent north-west wind

drives the waters of the Northern Ocean, during the

influx of the tide, into the Baltic, and is accompa-

nied, or immediately succeeded, by a south wind in

that sea and the Gulf of Finland. By Schultens, a

learned Swede, who paid particular attention to the

physical geography of the Baltic, the irregular ele-

vations of this sea are attributed to the state of the

atmosphere. He observed, that when the waters are

about to rise, the barometer falls, and when they are

about to fall, it rises. Hence he inferred, that the un-

equal pressure of the atmosphere on different por-

tions of the water, deranged the level of the waters.

The difference between the greatest and the least

rise in the barometer in the northern parts of Europe

is two and a half inches, which answers to three and

a half feet of water, or the difference of the elevation

of the waters at their extremes.

In the Sound there are superior and inferior cur-
and inferior ^ents. These were first observed by some English-
nrren s.

^^^^ ^^^^ being in a boat in the middle of the chan-

nel, found that they drifted towards the Cattegat

;

but, having let down a loaded bucket to the depth

of four or five fathoms, the boat became stationary

;

and when the bucket was sunk deeper, the boat drift-

ed against the superficial current. The general cur-

rents of the Baltic are strong, and are evidently oc-

casioned by the vast number of rivers and streams

that pour their waters into it, many of which, espe-

cially towards the north, rise thrice in the course of

the year. At the north extremity of the island of

Bornholm, a violent agitation of the waters, or kind

of whirlpool, called by the Swedes Malt-quern, or

the grinding-mill, is occasioned by the current rush-

ing over a circular cluster of sunken rocks. The

waves of the Baltic are short and broken, in conse-

quence of sudden changes of wind, irregular depths,

and strong currents.

Saltiicss. The waters of this sea are not nearly so salt as

Superior

those of the ocean ; and when the wind blows strong Baltic,

from the north, they become so fresh as to be fit for

drinking or cooking meat. The degree of their salt-

ness varies in different parts, and in the same parts

according to the season, or wind. According to

Bergman, in his Physical Geography, near the south

coast of Norway, at the entrance of the Scagerac,

the watei'!!. contain from y\yth to ^th part of theii*

weight of salt ; in the Cattegat y^gth ; in the Baltic

Jj^th ; and in the Gulf of Bothnia from ^th to

^^rth. The south-west and west winds augment the

saltness, by mtroducmg the waters or the ocean ; m
the summer, it requires 300 tons of the water of the

Gulf of Bothnia to produce one ton of salt, but in

the winter, only 50 tons ; this difference is caused by
congelation, and by less fresh water flowing into it.

The analysis of three pounds of water taken up Analynis

from the British Sea, on the coast of East Frizeland, its Wa^

and the same quantity from near Rostock in the*'^'^®*

Baltic, gave

Muriat of soda

Muriat of magnesia

Sulphat of lime

Sulphat of soda

Residue

Bi'itisli Sea. Baiiic.

522 263

198| - 111

23 12

1

It 1

746f 388

The following are the results of some experiments

made by Dr Thomson on the specific gravity of the

water in the Firth of Forth, the Baltic off Tuna-

bei-gh, the Sound, and off the Scaw Point ; and also

on the comparative weight of salt, obtained from

1000 grains of each of the waters evaporated.

Specific Weight of
gravity. Salt.

Water of the Firth of Forth 1 .02900 36.6

Baltic off Tunabergh 1.00476 7.4.

Sound - - 1.00701 11.2

Scaw - - 1.02037 32.0

In the salt obtained from the water off the Scaw,

he found
Muriat of soda - 55.7

Sulphat of magnesia - 25.

Muriat of magnesia - 19.3

100

Wilcke ascertained that the specific gravity of the

water of the Baltic was much influenced by the wind.

When the wind was at East, it was 1.0039

_ West - 1.0067

— N. W. - 1.0098

Storm at West - 1.0118

There is great difference in the temperature inTemiJera-

different parts of the Baltic. The general tempera- t«re.

ture of the Gulf of Bothnia in July is from 48 to

56, but it is sometimes heated to 70 ; the medium of

the thermometer throughout the year at Uleoborgh,

is 29 ; at Stockholm, the medium is 42f . Near the

land in the Gulf of Bothnia, in the month of July,

the temperature of the atmosphere was observed to

be 68, while the temperature of the surface of the

water was 65 ; and in October, the temperatures

were respectively 39 and 46. In the Sound, in the
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month of August, the temperature of the atmosphere

was 70 ; on the surface of the water 68 ; and at

three fathoms 66. On the 10th of October 1813,

Dr Thomson found the temperature of the Sound to

be 54. The Scagerac and Gulf of Norway are

open to navigation all the winter, whereas several

portions of the Baltic are covered with ice in a very

modex-ate degree of cold; generally the bays and chan-

nels are encumbered with ice at the latter end of De-
cember. The waters towards the heads of the

Gulfs of Bothnia and Finland are first frozen, and
the ice being conveyed by the currents to the south,

the masses of it^ are by the increasing cold united

into vast fields, which become stationary on the west

towards Stockholm, and in the east towards the

Islands of Dagoe and (Esel. In the southern parts

of the sea, the ice begins to break up in April, but
the Gulf of Bothnia and Finland often continue

closed till May. The rigour of the climate in the

Baltic is supposed to be considerably diminished by
the clearing of the forests and the progress of culti-

vation ; at least more intense and longer continued
colds, as well as greater extent and solidity of ice,

are recorded during the fourteenth and fifteenth cen-

turies, than what have happened latterly.

The winds are extremely variable in the Baltic,

but they blow most commonly from the east in the

spring, and from the west in autumn ; calms are sel-

dom experienced, except in the middle of summer.

Fisheries of II. There ishistorical evidence, that the herring fish-

the' Baltic, ery was a branch of national industry in the Sound,
as early as the year 1168; * and in 1389, Philip de
Mezieres says, that such vast shoals of herrings crowd-
ed into the Sound, that 40,000 boats, with six to ten
men each, were employed in the fisher)', besides

900 large vessels, in which the herrings were salted.

In the Gulfs of Flensborgh and Slie, besides what
are consumed fresh, 1000 tons salted are at present
annually exported to Copenhagen and Germany;
and, according to the registers of the custom-house
at Dalborgh, on the south shore of the Gulf of
Limfiord, this city exported yearly, from 1720 to

1730, above 23,000 tons, but from 1754 to 1765,
the exportation had fallen to about 8000 tons. In
the year 1748, the herring first appeared in shoals in

the Gulf of Gottenburgh ; at first they arrived in

August and September, but gradually later, and at

present not till November or December. In 1752,
there were 1000 tons taken ; in 1753, 2000 tons ; in

1761, 100,000 tons; from 1790 to 1796, nearly

2,000,000 tons were salted, and it was estimated that

frdm 50,000 to 100,000 tons were consumed fresh.

Pilchard Pilchards abound in the Gulfs of Bothnia and Fin-
Fishery, land, into the bays of which they arrive in shoals in

spring and autumn. The pilchard fishery is one of the

most important branches of industry to the inhabi-

tants on both sides of the Gulf of Bothnia. As soon Baltic,

as the ice breaks up, upwards of 200 families, with ^"^•"V"^^

their children and servants, transport themselves to

the rocks and islets that line the coast, where they

remain fishing to the end of autumn. The annual

produce of all the pilchard fisheries is estimated

at 300,000 tons at least, which are entirely consum-

ed in the Baltic.

Salmon ascend the rivers from j^prll to June, ac- Salmon

cording as they are free from ice. On the south, they ^'isliei y.

abound most in the Oder, Vistula, Duna, and Nar-

rowa ; on the north, in the Motala, Dalecarlia, Uleo,

Kemi, Torneo, and Keymen. Salmon trout is taken

in some bays of the Baltic. In the middle of the

river Kemi is a small Island, where an annual sal-

mon fair is held. The salmon fisheries of Sweden
are very considerable both in the Cattegat and the

Gulf of Bothnia: from 20,000 to 25,000 tons are

salted annually.

Whales very rarely enter the Baltic. The com- Whales antJ

mon porpoise is the only one of the lesser species Seals,

of cetaceous animals that lives habitually in this sea;

and at Middlefart, in Funen, is a company, which

enjoy the exclusive privilege of taking it. There

are two varieties of the common seal, both of which

are hunted, in March and April, for their oil, by the

peasants of the isle of Gothland, and of the islands

in the Gulfs of Bothnia and Finland.

III. The coast of the Baltic, including under that Coasts, &c.

appellation the Scagerac, the Cattegat, the Sound, of the Bal-

and the Belts, as well as Baltic Proper, may be re-*^^*

garded as commencing on the north side at the

Naze of Norway. This is the extremity of a

rocky peninsula joined to the main by a narrow

isthmus ; it is surrounded by rocks, of which those

named the Bishop and Clerks, five miles to the

south of the Naze, are most dangerous to navi-

gators. From the Naze to the East, the shore is Norwegian

formed of elevated barren and dreary rocks. The Shores,

principal rivers of Norway, which fall into the

Scagerac and Cattegat, are the Glommen, the

Laugen, the Louen, the Dranimen, the Mandal, and
the Nid. At the distance of five miles from the

Naze is the town of Mandal, situate on the river of

that name ; from this place is exported a consider-

able quantity of smoked and salted salmon, esteem-

ed the best in Norway. About 15 miles to the east

of this is Christiansand, which has a good roadstead,

besides the advantage of the little river Torvedal,

to the east of the town ; it exports timber, salt, fish,

and iron. Arendal, the most secure and capacious

harbour in Norway, formed by the Sound between

the Island of Fleckeroe and the Main, succeeds. On
the river Louen, is the town of Laurwig, which ex-

ports a great deal of iron irom the founderies in

its neighbourhood. The Gulf of Christiana lies

*" In the year 1238, the inhabitants of Gothia (Sweden) and Frise were prevented, by their fear of

the Tartars, from sending, as usual, their ships to the herring fishing on the coast of England ; and as there

was no exportation, 40 or 50 of these fish were sold for a shilling. (Matthew Paris, page 396.) It is

whimsical enough, that the orders of a Mogul Khan, who reigned on the bprders of China, should have

lowered the price of herrings in the English market."—Gibbon's Rowan Empire, Vol. XI. p. 422. Note.
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Baltic, some leagues to the east of it. This Gulf runs up

^^^"s/"^^ into the land 20 leagues, and divides into several

branches; the entrance to it is pointed out by the

island of Fccrdar, on which there is a light. The town
of Christiana stands at the top of the Gulf ; its port

will admit the largest vessels, there being from SO to

40 feet water close to the quay ; its exports are fir

planks and rafters, pitch, tar, soap, iron, copper, and

alum ;
they generally amount to L. 100,000 annual-

ly ; the timber constituting four-fifths. There are

several little villages on the Gulf, where vessels load

with timber. To the east of it is a deep inlet, call-

ed Swinesund, which separates Norway and Sweden;
it consists of two basins, the outer of which commu-
nicates with the inner by a very narrow strait. On
the inner basin, and at the mouth of a small river, is

Fredericshall, the commerce of which consists prin-

cipally in the export of planks, sawed by 36 mills

on the river.

Swedish The Swedish shores of the Scagerac and Catte-
Shores.

g^j. ^j.g high, with a most rugged and dreary appear-

ance, particularly near Marstrand, where the shore

is lined with steep rocks projecting into the sea.

The coast of Schonen forms a striking contrast to

the shores of the Scagerac and Cattegat, being

nearly level and free from rocks. The Swedish coast

from Bleshinghar to the Gulf of Bothnia is lined

with Islands and rocks, and broken into a great

number of gulfs and bays. Both shores of the

Gulf of Bothnia are rugged and broken ; that of

Sweden, in particular, forms an alpine ridge. The
first river in Sweden, towards its western limit, is

the Gotha, which empties itself into the Cattegat by
two branches surrounding the island of Hysingen.

This river, and the Motala, which falls into the

Bay of Browick at Nordkceping, are the only rivers of

consequence in the southern provinces of Sweden.
Between the provinces of Soedermanland and Upland
is the lake Maelar, which communicates with the

Baltic at Stockholm by two currents called the north

and south ; its elevation is six feet above the Baltic.

The river Dahl, or great river of Dalecarlia, the

Umeo, Torneo, and several others, which rise in the

mountains pf Lapland and Norway, fall into the Gulf
of Bothnia ; the northernmost are subject to three

inundations annually, the first in March or April,

when the snow on the low ground melts ; the second
towards the end of May, when the snow melts on

the more elevated grounds ; and the last towards the

end of summer, when the thaw has reached the high

lands, and dissolved the glaciers. The first com-
mercial port of Sweden of any note is Uddevalla, a
staple town ; its exports are iron, planks, and her-

rings. The town of Marstrand, on an island of the

same name, succeeds ; it is also a staple, and its in-

habitants are engaged in the herring-fishery, and in

supplying provisions to the vessels that run in for

shelter; these exceed 300 annually. The Paternosters

are dangerous rocks, some miles north of Marstrand.
Gotten- On the southern branch of the Gotha, some leagues
burgli. from the sea, is the city of Gottenburgh ; the port is

seldom closed by the ice, and is capable of receiving

the largest ships ; the harbour is about one-fourth of

a mile in breadth, and is formed by two chains of
rocks.

Before the entrance of the Gotha is the island of Baltic.

Wingce, with a very high light-house. The south ^"^V^
point of the bay of Skelder is formed of a mass of
rocks, lying at the entrance of the Sound, named
Kullen ; this mass projects far into the sea, and on
the highest point, 200 feet above the sea, is a fire

tower. On the Swedish shore of the Sound are se-

veral villages of little consequence. Helsingburgh, Helsing*

which is the usual crossing-place to Elsineur, is the burgh,

only one deserving of notice. Four leagues to the
southward is Landscrona, a small and ili-sheltered

port, with 20 feet water ; it is a staple town. The
next port is Malnioe, which has a considerable trade,

though its harbour is not capable of receiving ves-

sels of any considerable burden. To the south are
Skanor and Falsterbo, ontiie peninsular point, which
forms the entrance of the Sound from the Baltic.

Close to the latter is a fire tower, to direct vessels clear

ofa large reef, which runs off from the point. The first

Swedish ports on the Baltic of any constquence are
Christianstad and Carlshamn ; the first is situated

on the Helge, which cnipties itself into a gulf that

separates the provinces of Schonen and Blekingen ;

the latter has 40 trading vessels engaged in foreign

voyages ; its principal export is potash, which is es-

teemed of superior quality. They are both staple

towns. The principal part of the town of Carlscrona Carlscrona,
is built on the Island of Trosce ; the rest of it on se-

veral rocky islets joined to the main by bridges. It

is a staple town, and has about 40 vessels employed
in foreign trade ; the port is capable of holding 100
sail of the line ; on one of the islands is a dock for

four sail of the line. Carlscrona is the principal sta»

tion of the Swedish navy. The Strait of Calmar,
which is from two to three leagues broad, separates
the mainland from the Island of (Eland. Near the
middle of the strait stands the town of Calmar, which,
though not a staple, has a considerable trade, and
vessels from 100 to 300 tons belonging to it. North .

of Calmar are several small towns on the coast, one
of which, Westerwic, has some shipbuilding. In
East Gothland, the province which lies to the north
ef Smaland on the Baltic are two considerable gulfs,

Slcetbacken and Browick. On the river Motala,
which falls into the latter, stands the staple town of
Nordkceping, from which are exported considerable

quantities of iron, iron- cannon, and copper, though
its port can receive vessels only of light burden.
From 300 to 400 enter it annually ; 30 or 40 trading

vessels belong to it. North of the entrance of a
Sound, which communicates with lake Maelar by a
canal, is Landsort Island, where is a light, and from
whence ships take pilots for Stockholm. *

Stockholm is built on seven or eight islands and Steckholm.
peninsulas, at the entrance of Lake Maelar; the

channel is 12 leagues long, very winding, and ter-

minates in a basin capable of holding 1000 ships.

The largest island, on which the city stands, forms
two channels, through which the waters of the lake

rush out with great impetuosity.

The only ports of any consequence in the pro-

vince of Upland, are Grislehamn, opposite the islands

of Aland, where travellers embark or take sledge for

Abo, and CEregrund, on an island in tiie channel of

Aland, from which the iron from the founderies of



BALTIC.

and

Danemora is exported : formerly it went chiefly to
England, where it was converted into steel. From
Gefle, a staple town on both sides of a river of the
same name, are exported considerable quantities of
iron, planks, tar, and potash ; its imports are corn
and salt. The smaller islands in the Baltic, belong-
ing to Sweden, have already been noticed ; besides
them there are Huen, CEland, and Gottland. Huen
lies in the Sound, four miles from Landscrona, three
from the nearest point of Sweden, and four from
the nearest point of Zealand; it is about six miles in

circumference. (Eland is separated from the coast
of East Gothland by the Strait of Calmar ; the east
coast of the island is bold and clear, but the west is

dangerous for mariners. Between CEland and a group
of rocks, is the southern channel into the Strait of
Calmar. Nearly in the middle of the strait is a rock,
almost perpendicular, 240 feet high, surrounded by
reefs. Gottland, which is 18 leagues from the near-
est point of Sweden, and about the same distance
from Courland, is 20 leagues long, and seven at its

greatest breadth. The shore of it, in some places, is

nearly perpendicular, in other places, it ascends gra-
dually. Wisby, the capital, is built on the west
coast; at present its port can receive only a few
small vessels. Slitehamn, on the east of the island,
is one of the best ports in the Baltic, and is defended
by the fort of Carlsbelt.

The coasts, rivers, gulfs, and principal commer-
cial ports of the south and east of the Baltic, are
next to be described

; and, beginning at the entrance
from the German Ocean, those of Denmark first

present themselves. The north point of Jutland, in
the Scaw, is surrounded by a reef several leagues in
extent, and on its extremity is a light-house, 64 feet
above the level of the sea. The north and east
coasts of this peninsula are generally low ; the north-
ern extremity is composed of sands, which are often
conveyed by whirlwinds to a great distance, and do
considerable damage. In order to fix them, a variety
ofplants, particularly the Elymus arenarius, sea lime-
grass, are sown. The east coasts of Sleswick and Hol-
stein descend gently to the sea. On all these coasts
there are numerous gulfs and bays ; the first towards
the north, is theLimfiord, which nearly divides the pe-
ninsula of Jutland, being separated from the German
Ocean only by a sandy isthmus, three or four miles
broad

; another arm of it advances southward to the
town of Wybourgh, a length of about 80 or 90 miles;
its entrance is two miles wide, but afterwards it be-
comes greatly wider; sands that very sensibly in-
crease, and masses of granite, obstruct its entrance.
In Jutland, there are also the Gulfs of Mariager,
and Randers, and several bays. In Sleswick, on
the Baltic side, are the Gulfs of Colding, Flens-
borgh, and Slie, which resembles a great river, and
Ekernefiord; in Holstein are the Gulfs of Kiel,
which separates this province from Sleswick, and of
Lubec, and the bay of Colbergh. The Guden is the
chief river in Jutland, which falls into the Baltic,
at the Gulf of Randers, after a course of 40 miles;
its navigation has been recently improved.
From the Scaw to the entrance of the Gulf of

Limfiord, there are only small towns, chiefly inha-
bited by fishermen and pilots. On the north shore
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of the entrance of Limfiord is the fort of Hals,
where vessels, of too great depth to ascend higher,
discharge their cargoes; on the south shore, four
leagues and a half from the sea, is Aalborg, the chief
town of Jutland. It possesses considerable com-
merce, its exports being corn, cattle, and fish, and
60 or 70 trading vessels l)elonging to it. Frederica,
which stands on a promontory at the entrance of the
Little Belt, has an inconvenient and badly sheltered
port; the merchant-vessels passing through the
Little Belt pay toll here. Colding, at the head of
the gulf of the same name, which separates Jutland
and Sleswick, is a commercial town, and has a port
of two miles in circuit, and of depth for the largest
vessels. The trade of Sleswick, which stands at
the head of the gulf of Slie, has much declined

:

the entrance to its port being filled up with sand, a
canal has been cut into it.

Of the Danish islands, Zealand is the principal

;

its length is 24 leagues, its breadth varies from 20
to 14 ; the Gulf of Isefiord, divided into two branches,
penetrates the north side of it ; at the entrance to
which there is nine feet water, but it deepens with-
in to seven fathoms. The most remarkable river
in Zealand is the Nesaa, which nearly traverses it,

and enters the Baltic. Elsineur, on the narrowest
part of the Sound, has only a roadstead ; here the
duties of the Sound are paid. The origin of these
dutiea may be traced to the middle-ages, when they
were established by the sovereigns of Denmark for
the support of light-houses, and the protection of
the navigation of the Baltic from pirates. These
duties vary from 450,000 to 600,000 rix-dollars an-
nually. The mails and passage-boats cross the
Sound from Elsineur to Helsinburgh.

Copenhagen is built partly on the mainland, and
partly on the island of Amak, which is separated
from it by a narrow channel, crossed by two bridges.
The port between Amak and the main, is one of the
best in the Baltic, both by nature and art. Within
are basins capable of holding 50a sail, but the en-
trance admits but one ship at a time. There are
two royal dock-yards constructed on islands, where
every ship has her particular magazine ; the dry-dock
is constructed of wood, and requires 20 hours to
pump it out, which is done by horses. Copenhagen
is a free port, and for a long time was the only onem Denmark which enjoyed the privilege of import-
ing the produce of Iceland, Greenland, India, China,
and America; and, even yet, the principal returns
from these countries are made to it.

Maeen island is separated from the south-east end of
Zealand by Ulfsund, a narrow strait ; it is about five
leagues long, and from one to three broad. It ex-
ports 15,000 tons of corn. Samsoe, midway between
Zealand and Jutland, is near five leagues long, and is
formed of two peninsulas, the largest of which is five
miles broad. The other islands belonging to the
government of Zealand are of little consequence.
Saltholm, in the Sound, may, however, be particu-
larized

;
it is four miles long, and two broad ; almost

covered by the sea in winter, but in summer affords
good pasturage

; from it are exported to the capital,
marble, freestone, and lime.

Funen, the second of the Danish islands in extent,

Baltic.

Danish
Islands.

Zealand.

Duties of

the Souud.

Copen-
hageu.

The Islands

ofMaeen,
&c.
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Baltic. \^ 1^ leagues long, and 11 broad. The Gulf of

^''"^'^''^ Odenzee runs considerably into it on the north-east.

At the head of it stands the town of Odenzee, the ca-

pital. From twenty to thirty trading vessels belong to

it. At Nyborg, on the Great Belt, a duty is paid

by all merchant vessels passing through ; it is also

the usual crossing-place to Zealand, and has a good

port, and about as many vessels belonging to it as

Odenzee. The island of Funen exports corn, and,

in the year 1799, there belonged to it fifty-seven

vessels above 20 tons
;
containing 2522 tons, with

109 men. From Rudka^bing, the only town on

Langland, an island between Funen and Zealand,

corn, salted meat, hides, honey, and wax are ex-

ported.
Laaland. Laaland, the third of the Danish islands in size,

is 11' leagues long, and frohi six to eight broad.

Considerable portions of its coast are so low as to be

inundated during the irregular elevations of the sea.

The feathers of aquatic birds and corn are its princi-

pal exports. From -this island Falster is separated

by Guldborg Sound, and from Ma;en by Grensund. It

is eight leagues long, and from one to four broad. It

exports corn and fruit. In the year 1799? there

were in the bailiwick of Laaland and Falster four-

teen vessels, of 460 tons and 40 men. In the go-

vernment of Jutland, are the Islands of Lessee and

Anholt, in the Cattegat ; the latter is surrounded by

dangerous banks.

Bornliolm. Bornholm is an island about seven leagues and a

half from the coast of Sweden, and upwards of 17

from the island of Rugen ; it is eight leagues long,

and five and a half brSad. Its shores are composed

of steep rocks, surrounded by dangerous reefs.

The principal imports are coffee, sugar, and to-

bacco ; the principal exports are salted cod, corn,

poultry, and clay for the porcelain manufactory

of Copenhagen, and freestone for its public build-

ings. The centre of commerce is at Ronne, near the

middle of the Avest side of the Island. In 1 800, this

place employed 60 vessels and 130 boats, chiefly in

the fisheries.

Coasts, &c. The first shore on the south of the Baltic is

of Holstcin
^j^^^ Holstein, the principal port-town of which

and l^iiliec.
^^.^^^ ^ ^^^^^ considerable commerce. The

territory of Lubec succeeds. The city of Lubec is

situate on the Trave, five leagues from its mouth.

Its commerce is chiefly transit, and on commission,

drawing from Russia, Sweden, and Denmark, their

raw commodities, and supplying them with wines,

silks, cloth, hardware, and colonial goods. It admits

vessels of from 150 to 200 tons. In 1802 it had from

70 to 80 merchant vessels, and the same year 1368

entered, and 1234 cleared out. Travemunde, on the

mouth of the Trave, about nine miles from Lubec, is

the port where vessels destined to and from Lubec

take their station. The Trave, near Lubec, is join-

ed by the Wcakenitz, which, issuing from the Lake

of Ratzeburgh, thus facilitates the water commu-

nication between Lubec and the interior.

IMocklen- On passing the Trave, the duchy of Mecklenburgh
biiigh. is entered. Wismar, a bay within the isle of Poel,

and Rostock, on the left bank of the Warnaw, three

leagues from its mouth, are the principal commercial

places in Mecklenburgh. The exports from the lat-

Baltic.ter are corn, hemp, flax, hops, wax, butter, honey,

cattle, apples, and feathers.

The coast of Pomerania exhibits the effects of the Coast of

constant action of the waters of the Baltic. On the Pomerania.

west, the peninsula of Dars, and the island of Zingst,

form the basin called des Dars, which has six feet

depth. The Strait of Gellen, farther east, separates

the Island of Rugen from the main. This strait varies

in breadth from fourteen miles to one and a quarter ;

the eastern entrance, called the Bodden, is navigable

for the largest vessels ; but in the narrows there is

but three or four fathoms ; and the sand accumulates

so fast here, as to require a toll on all vessels passing

through it, to defray the expence of clearing it.

The Gulf of Dantzic lies beyond the eastern limits Prussia*

of Pomerania, the western extremity of which, called Coasts,

the Gulf of Putzic, is formed by a cuiTed tongue of

land. On the coast of Prussia are the two remark-

able basins called the Fresch-Haft' and Curish-Haff.

The waters of both are fresh, being supplied from

the rivers of Poland, and each communicates with

the Baltic by a single strait. The Fresch Haff,

which, besides three branches of the Vistula, receives

the rivers of Elbing, the Passarge, and the Pregel, is

l6 or 17 leagues long, and from one to five broad.

The communication of this basin with the Baltic has

changed several times, and the present passage, near

Pillau, was formed by a great storm in 1500 ; its

depth is from 13 to 1 6 feet. The tongue of land call-

ed the Fresch-Nehrung, which separates itfrom the Bal-

tic, commences near Dantzic, and runs east about 19

leagues ; its breadth varies from one to three leagues.

The Curish-Haff, or Sea of the Cures, a people of Cour-

land, is 19 leagues long, and from one to three broad.

Its depth is very irregular, and there are many sand-

banks in it. Near the upper end there is no current,

but in the other parts the currents are very rapid.

It communicates with the Baltic by a channel near

Memel 3200 feet wide, and from 11 to 13 feet deep.

The spit of land which separates it from the Baltic,

called the Curish-Nehrung, is about 80 miles long,

in some places three miles broad, but in other places

is so very narrow, that the waves of the Baltic wash

over it into the basin. Its surface, which is princi-

pally sand, continually changes, by the fury of the

winds. From its ancient name Mendoniemi, or pro-

montory of Pines, it was probaby covered with those

trees. It is inhabited only by fishermen andpilots, whose

dwellings are not unfrequently overwhelmed by the

sand. It is frequented by immense numbers of crows

and hawks, the former of which supply food to the

inhabitants, and the tithe of them forms part of the

revenue of the pastor.

The whole coast of Prussia and Courland is low,

sandy, and covered with pebbles; the latter, how-

ever, has calcareous cliffs, which seem to run under

water to the Island of Gottland. The Gulf of Livo-
^j^,^ jr^.^

nia, or Riga, has Domes-ness for its southern limit
; vonia.

between which and the Swaverort is the entrance,

eight leagues wide; but from Domes-ness a sand-

bank runs off, and a reef from Swaverort. The coast

of Livonia, and the islands oft' it, are in general

higher than those of Courland, and are composed of

sand, gravel, and calcareous strata. Entering the

Gulf of Finland, on the south side, is the bay of
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Roggerswic, inclosed by islands. The whole of
the coast of Finland is naked, stony, lined with rocks
and islets, and nearly bare of vegetation,

of The principal rivers of Prussia that flow into the
Baltic are the Oder and the Vistula. The Oder,
after dividing into four principal branches, near the
frontiers of Pomerania, again flows in one stream
near Stettin, and falls into the Gros-Haff". Between
the Oder and the Vistula several lesser rivers empty
themselves

; they are generally navigable, and form
ports at their mouths. Three of the branches of the
Vistula empty themselves into the Fresch HafF, and
the fourth, which alone retains its original name, foils

into the Gulf of Dantzic at Weixelmunde. The
Pregel, which is deeper than the Fresch IlafF, into

which it falls, is navigated by vessels of considerable
burden. The Elbing issues from Lake Dramsen,
and, as has been already noticed, falls into the Fresch
Half. The Niemen, below Tilsit, separates into two
branches, one running to the south-M^est, and the
other to the north-west; thus both subdivide, and
fall into the Curish-Haff near Memel ; the Dange,
which gives a port to Memel, has a short course, but
is wide and deep.

Stralsund is the first commercial port on the Po-
^'!neranian shore of the Baltic. Its harbour is inclosed
' by jetties, but its access is dangerous and difficult,

on account of sand-banks. It has a considerable ex-
port trade in brandy, starch, and linens. Stettin,
on the Oder, succeeds. Vessels of moderate burden
go up to it, but large ones discharge at Swinemund,
on the channel into the Gros-Haff, which separates
the Islands of Usedom and Wollin. Between the years
1787 and 1796, the annual or whole exports were
3714 tons. The imports are manufactured goods from
England, salt, wines, and fruits from France, &c. and
linseed from Russia. About I60 vessels, manned by
1000 seamen, belong to it. From Politz, near the
mouth of the Oder, are exported several thousand
bushels of hops, chiefly to Sweden.

The principal islands off the coast of Pomerania
are Rugen, Usedom, Ruden, and Wollin. Rugen is

separated from the mainland by the Strait of Gellen.
It is of a very irregular shape, and consists of the
Island Proper, and three peninsulas. It is supposed
to contain 142,000 acres. Two of the peninsulas
terminate in promontories, composed of chalky cliffs,

one of which is 430 feet high. There is no port on
the island, but from the roads are exported herrings,
cattle, corn, and salted geese. The coasts are very
dangerous, scarcely a year passing in which several
vessels are not stranded, and several ancient regula-
tions are still in force respecting the assistance which
the inhabitants are bound to give in case of ship-
wrecks. The islands of Usedom, Ruden, and Wol-
lin, are formed by the alluvium of the Peene and the
Oder

; they are very low, and in general sandy.
Dantzic is the principal commercial place in Prus-

sian Poland. It is situate on the western branch of
the Vistula, five miles from its mouth, and at the con-
fluence of the rivulets Motlau and Radaune. These
form its port, to which there is an entrance by a
canal giving a new channel to the Vistula, the old
one being choked up. Dantzic has long justly been
considered as one of the principal granaries of Eu-
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rope. Its annual exports of corn average about Baltic.

700,000 tons. Its other exports are timber, beer, '^-^'^V^

brandy, horse-hair, hogs'-bristles, feathers, wool,
amber, honey, wax, linens, masts of ships, cork-
wood, hemp and flax, potash, salt, tar, skins, fruits,

&c. 'Its imports are English manufactures, and Lon-
don porter, herrings, fruits, lead, coffee, tea, sugar,
indigo, wines, &c.

Pillau, whence there is a considerable export of Pillau.

timber, stands on a peninsula washed by the Fresch-
Haff on one side, and the Baltic on the other. From
Koningsbergh, on an island at the mouth of the Pregel, KoningJ-
are exported nearly the same articles as from Dant- bergh.

zic, in between 6'00 and 700 vessels annually. From
Elbing, at the mouth of the river of the same name, Elbing.
corn, starch, linseed-oil, soap, cordage, sail-cloth,

saltpetre, potash, and timber, are exported in be-
tween 300 and 400 vessels annually. The port of
Memei; formerly the mouth of the river Dange, is Memel.
liable to be encumbered with mud ; its chief exports
are, ship-timber, masts, linseed of a superior quality,

hemp, flax, hides and tallow.

The first Russian river of consequence that falls Russian
into the Baltic is the Western Dwina. It is navigable Rivers in

from its source to within a few miles of Riga, where Courland

ridges of rocks form fourteen falls. These, however,
do not prevent the floating down of immense quan-

'

titles of timber. It is frozen from the end of Novem-
ber to the beginning of April. It separates Courland
from Livonia, and, after a course of 180 leagues, falls

into the gulf of Livonia before Riga. The Narrowa,
which is the only outlet of Lakes Peipus and Plaskoff,
falls into the Gulf of Finland at Narva, but its navi-
gation is obstructed half a-league above that town by
a fall. The Neva, which issues from Lake Ladoga,
empties itself by several branches at Petersburgh,
above which it is from ] 50 to 200 fathoms broad. It

is shallow, and is frozen from the end of October to
the end of April. The principal rivers in Finland in Finland,

are the Wuoxen, which falls into Lake Ladoga;
the Kymene, into the Gulf of Finland ; and tl^
Kumo, Uleo, Kemi, and Torneo, which fall into the
Gulf of Bothnia, at the towns of their respective
names. In Courland, Russia has only two ports of Ports in
any commercial consequence, Liebau and VVindau. Cotirlaml,

From the former, on a river of the same name, in the
year 1800, 111 vessels cleared out, and 113 entered
it; and the value of its export was 1,065,700 rubles,
and of its imports 620,000. Riga and Pernau are
the principal ports in Livonia. Riga is one of the Riga,

most commercial cities of the Baltic, and the second m Livonia*
of Russia in this respect. Its port can only receive
small vessels, large ones being obliged to lie in the
roads. The exports consist of corn, hemp, flax, ship-
timber, pitch, potash, hides, tallow, iron, &c. The
imports are woollen and cotton goods, hardware,
wines, oils, and spirits, and colonial produce.

7 hough the entrance to Revel is through danger- Rev©l.
ous shoals, and it stands on a river which affords lit-

tle or no intercourse with the interior, yet its com-
merce is considerable. Its exports and imports are
nearly the same as Riga.

Petersburgh is built on botii sides of the Neva, Peters-
and on several islands. The mouth of the river being Inugli.

choked by sand, there are only from seven to eleven
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Gronsladl:.

Ports in

Finland.

feet water over it, according as the wind blows from

the east or west. With easterly winds, the river

often falls three or four feet below its general level

;

whereas westerly winds sometimes raise it from ten

to fifteen feet. Loaded ships, of any considerable

burden, cannot, therefore, approach the city within

four miles. The principal exports are, iron, hemp,

flax, cordage, tallow, hides, linseed-oil, hemp and

flax-seed, planks and rafters, leather, soap, candles,

wax and honey, fish, caviar, tobacco, rhubarb, tea,

isinglass, feathers, linen, and furs. The principal

imports are English cotton manufactures, French

wines, colours, coffee, sugar, drugs, &c.

Cronstadt, the principal station of the Russian

fleet, is built on a little island on the Gulf of Peters-

burgh, four leagues below the city, the same distance

from Ingria, and nine leagues from Finland. The
channel to the capital is between this place and the

coast of Ingria. Its navigable breadth is three quar-

ters of a mile, its depth four fathoms. The channel

between Cronstadt and the coast of Finland has only

five feet water. Cronstadt has three havens, two for

ships of war, and one for merchant vessels. The dry-

docks, which communicate with the sea by a

canal, require nine days to empty them. The prin-

cipal man of war's port has space for 30 sail of the

line.

The first commercial port in Finland is Wyborgh,
built on a peninsula in a gulf of the same name. It

exports corn, butter, tallow, fish, fish-oil, salted pro-

visions, timber, tar, and hops. In 1793, the value of

the exports was 124,832 rubles, and of the imports

120,000. Helsingfors, the best port in Finland for

large ships, is on a bay, and opposite to it is Svea-

borg, the Gibraltar of the north. It occupies seven

Islands, and has two basins for repairing ships of the

line and smaller vessels. At the entrance of the

Gulf of Bothnia, on a peninsula, stands Abo. Ves-

sels drawing nine or ten feet go up to the town.

While it belonged to Sweden, it was a staple town,

with some trade to the Mediterranean, France, and

Holland, whither it exported iron, nails, copper,

deals, rafters, pitch and tar, salted provisions, hides,

furs, coarj^e linens, and firewood to Stockholm and

Copenhagen. From Abo there is no commercial

place of consequence till we come to Gamla Carlby,

which, in 1794, had 14 ships, of 1530 tons, thirteen

of which were employed in foreign trade. Its exports

that year were 1800 barrels of tar, 1500 of pitch,

between 3000 and 4000 deals, 2000 lbs. of butter,

273 cwt. of tallow, and 900 barrels of corn. Brah-

ested, a staple town, while Finland belonged to

Sweden, possesses commerce nearly of the same

kind and to the same amount as Gamla Carlby. It

lies in a bay between two peninsulas. Uleoborg, the

chief town of East Bothnia, on the Uleo, exports

. annually a considerable quantity of pitch and tar,

butter, tallow, salmon, pike, herrings, and deals. On
the Inlands at the mouth of the river are two building

places, from which five or six ships are launched an-

nually. Torneo is situate on a peninsula, and had

formerly a good harbour, but the accunmlation of

sand has almost spoilt it. The exports, besides the

general articles from the other ports of Finland, are

salted and smoked rein-deer flesh, and the furs of

the rein-deer, fox, wolf, and ermine, procured from Baltic.

the Laplanders who visit the town once a year.

The Russian islands at the north extremity of the Russian

Gulf of Livonia, CEsel and Dagoe, and the numerous Islands,

Islands and rocks in the Gulf of Finland require no
particular notice. The Archipelago of Aland, which

was ceded to Russia along with Swedish Finland in

I8O9, is composed of one considerable, and above 80
lesser islands and rocks. They are in general eleva-

ted, rising in rocky peaks, with numerous caverns.

The principal island is nearly round, and 20 leagues

in cii'cumference. There is no town on any of them.

Besides firewood, 12,000 loads of which are sent an-

nually to Finland and Sweden, the inhabitants export

salted beef, seal-skins and oil, tallow, hides, pilchards,

and butter, chiefly to Stockholm.

IV. Thecommerceofthe Baltic is considerably faci- Canals of

litated and increased by means of different canals, that Baltic*

form a communication with different parts of it, with

it and other seas, and with the interior of the coun-

tries, the shorts of which it washes.

The ancient Scandinavian chronicles mention a Holsteia

natural water communication between the Baltic Canal,

and the German Ocean, through the Danish pe-

ninsula, by means of the Gulf of Kiel, the river

Lewensaw, the Lake Flemhud, and the river Eyder.

When the communication ceased to be practica-

ble, an attempt to renew it was made in the middle

of the seventeenth century by the Duke of Holstein

Gottorp. It did not however succeed, in conse-

quence of the opposition of the King of Denmark.

The union of Holstein and Denmark taking place in

1773, the proposed canal was begun in 1777, and

finished in 1784. It enters from the Baltic by the

Gulf of Kiel, near the mouth of the Lewensau, the

waters of which serve to supply it. It then joins the

northern extremity of Lake Flemhud, joins the

Upper Eyder, passes by Rendsburgh, and falls into

the German Ocean at Tonningen. The perpendicu-

lar fall towards the Baltic is 25 feet 6 inches ; and

that towards the ocean 23. To Lake Flemhud,

which is the highest point, the vessels are drawn by

horses, and elevated by three locks of nearly 10 feet

fall each : three other locks lower them to the Eyder ;

from Rendsburgh to Tonningen the vessels use their

sails. The whole length of the navigation, from

sea to sea, is about 105 miles, of which the ca-

nal is about 20J; the breadth is 100 feet at

top, and 54 at bottom; the least depth is 10

feet, so that it can admit vessels of about 140

tons burden. Upwards of 2000 pass it annually.

The Baltic and the German Ocean are also united

by means of the canal of Stecknitz. This canal Canal of,

unites the rivulet of that name, which falls into the
*^«cknin

Trave with the Devenau, a rivulet emptying itself in-

to the Elbe at Lauenborg. This navigation is fit only

for flat-bottom boats, and is very tedious.

The Baltic has communication with the interior ofOf Muhl-

Germany, by the canals of Muhlrose and Finow. The '^^^^^^

first unites the Oder above Frankfort, with the Spree,

one of the tributary streams of the Elbe, The canal

of Finow joins the river of this name, which falls in-

to the Oder, with the Havel, another branch of the

Elbe. Bv means of these and some lesser canals, a
^ 10
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long navigation through Silesia, Brandenburgh, Low-
er Saxony, and Pomerania, is maintained. There
is also an artificial navigation which unites the Vistu-

f Brom- la and the Oder ; this is the canal of Bromberg, which
joins the Brahe, a tributary of the Vistula, with the

Netze, which falls into the Warthe, and the latter

into the Oder. The Niemen, in conjunction with

the Dnieper, affords a communication between the

rPinsk. Baltic and the Black Seaj the canal of Pinsk uniting

the former river near its head, with the Priapetz,

which empties itself into the Dnieper. These seas

are also united by means of the Dwina and Dnieper.
The boats employed in this navigation ascend the

Dwina to the Ulla, which they also ascend as far as

the Lake Beloie, out of which it flows. By crossing

this lake, they reach the river Essena, which they
ascend to Lake Beresina. Here they enter a canal
four leagues long, which conveys them into Lake
Plawia. From this lake the river Sargutsch flows,

which joins the river Beresina, and this latter falls

iioto the Dniejjer ; but the cataracts in this river,

about 250 miles above its estuary, greatly impede
the intercourse that might otherwise be established

by these two navigations, between the Baltic and the
Black Sea.

The Baltic and Caspian Sea are united by the ca-
idoga,&c. nals of Ladoga and Vyschnei Volotschok. The

canal of Ladoga, so called, not because it enters that
Lake, but as winding along its margin, extends from
the river Volchof to the Neva. In the original na-
vigation, the boats passed from the canal of Ladoga
up the Volchof to Lake Ilmen, and from this lake
entered the river Masta ; but in consequence of the
fatal accidents that happened on the rapids of this

river, one of which is six or seven leagues long, a
canal was cut directly from the Volchof to the Mas-
ta above the rapids. The old route is here only fol-

lowed at a certain season, and by boats of a peculiar
construction. Ascending the Masta, the boats enter
the Lake Mstinskoja, and thence the river Shhna,
from which, by means of a canal with a lock, they
enter the Sna, and by another lock the canal of
Vyschnei Volotschok. This is a league in length, and
from it a lock lowers the boats into the Twerza, which
th^y descend to the Volga, In order to facilitate the
ascending navigation from Petersburgh, which is

rendered tedious by the rapidity of the Volchof and
the Masta, a canal has been cut combining the Tich-
win, which falls into the Lake Ladoga and the Somi-
na, which falls into the Molaga, a tributary of the Wol-
ga. In spring the vessels may draw two and a-haif feet
water

; but in summer only 26 inches. In autumn,
the navigation from Vyschnei Volotschok to Peters-
burgh is performed in rather more than a month ; in

summer, in three weeks ; and in spring in a fortnight.
By these canals a navigation is established nearly

the whole way from Petersburgh to the frontiers of
China, there being an interruption only in two places,
both not more than 60 miles. The distance from Pe-
tersburgh is between l600and 1700 leagues; but the
rivers being navigable only in the fine season, it re-
quires three years to complete the passage. The
extent of the commerce is about one and a-half mil-
lion of rubles annually.

The Baltic and the Caspian are also connected by
VOL. II. PART r.
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the canal of Maria. The boats ascend the Neva, cross Baltic,

the Lake Ladoga, and enter the Swir, wWch they as- ^^V^
cend to Lake Onega. From this Lake they ascend
the Wytegra, which is united by the canal of Maria
to the Kovvska. By ascending this, they arrive at
Lake Bieloe, crossing which they enter the river
Tchesna, which they descend to the Wolga. A ca-
nal has long been projected to form a communication
between the Baltic and White Sea ; but though it
was begun nearly forty years ago, there is only a
short cut of about seven miles executed.

Ever since the time of Gustavas Vasa, the Swedes Canals in
have been anxious to form an inland navigation be- •'Sweden,

tween Stockholm and the Cattegat, principally in order
to avoid the payment of the duties of the Sound, and
Danish privateers in case of war. This navigation
presented no very formidable difficulties. The Gotha
flows out of Lake Venar ; this is at no great distance
from Lake Hielmar

; and this is still nearer Lake
Maelar, which communicates with the Baltic at Stock-
holm. Hence, it appears, that the plan of forming
an internal water communication between Gotten-
burgh and the capital, may be divided into three
principal parts :. the junction of the Hielmar and
the Maelar

; of the Hielmar and the Venar ; and the
rendering the Gotha navigable from the Venar to
Gottenburgh. The Hielmar is 73 feet higher than
the Maelar, which is six feet above the Baltic. These
two lakes were united in the reigns of Christina,
Charles XI. and Charles XII., by the small river
Ulvison, and the canal of Arboga. Nine locks are
necessary to establish this communication. The
junction of the Hielmer and Venar has been at-
tempted, only very lately, with any hopes of a suc-
cessful and speedy termination. The obstacles that
opposed the navigation of the Gotha from Lake
Venar, were principally just at its first issuing from
that lake, at the four cataracts, 20 leagues above Got-
tenburgh, called by the general name of Trollhaeta

;
the fall of Akerstream, about a mile below these cata-
racts, and a bed of rocks at Edit, considerably nearer
Gottenburgh. The first impediment was removed in
the reign of Charles IX. and XII. by the Carlsgraf
Canal. Attempts were made to remove the second
by carrying a canal along the channel of the river;
but these not succeeding, it was resolved to cut the
canal through the sohd rock that fonns its banks.
This work was begun in 1793, and in seven years it

was completed. The canal commences below the
first fall of Trollhaeta (for this fall, by the former
plan, had been nearly turned into still water), and is

carried nearly a league before it again joins the river

;

its breadth is 22 feet, and its depth six and a-half;
it has eight locks, and a large reservoir. A com-
munication between Lake Maelar and the lake Sodra
Barken on the borders of Dalecarlia, is effected by
means of the canal of Straehmsholra, some small
lakes, a river, and several locks, some of which have
a fall of 38 feet. A communication between Lake
Maelar and the Baltic, considerably to the south of
the exit of that lake, and much shorter than by it,

is afforded by means of a canal that joins I ake
Maelar with the Sound, at the head of which stands
the town of Seeder Telje.

It is also proposed to form a communication be-
I
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Baltic, tween the Cattegat and the Baltic, by means of the

>^,^^ Gotha, the lakes Venar and Vetter, the river Mo-

tala, and a canal. Between these lakes are several

intermediate waters, which will facilitate the commu-

nication ; the Vetter empties itself by the river Mot-

tala, which enters the Bay of Browick at Nordkcep-

ing ; but, in consequence of the falls and other ob-

structions of this river, it will be employed only part

of its course, in the intended navigation, which will

be completed by a canal to the Gulf of Slcetbacken,

at Scederkaeping.

Commerce V. In proportion as the maritime nations of Europe

^l"' increased their navy, the commerce of the Baltic,

which supplied them with flax, hemp, iron, pitch,

tar, timber, and masts, flourished and extended.

England and France filled their arsenals with marme

stores from the Baltic ; and the Dutch formed im-

mense depots of them, not only for their own use,

but to supply the nations of the south of Europe.

The stimulus to the commerce of this sea was reci-

procal ; for the nations on its shores began to acquire

a taste for the luxuries of life, wines, spices, fine

woollens, cottons, silks, sweet oil, fruits, tobacco,

coffee, sugar, and expensive furniture. Towards the

middle of the seventeenth century, 2000 vessels

passed the Sound annually. Light-houses and bea-

cons were multiplied, companies of pilots were

formed, and tribunals of commerce, banks, and

exchanges, were established in the principal cities.

Christian IV. was particularly distinguished for ac-

celerating the commercial progress of Denmark

at this period, though, by his war with Sweden,

he weakened and diminished his territories. From

the reign of Eni XIV. Sweden had gradually

extended her influence and her commerce on the

Baltic. Charles IX. subdued a great part of Estho-

nia and Livonia, built towns in Finland, and founded

Gottenburgh. Gustavus Adolphus built several

towns on the Gulf of Bothnia. Charles XI. en-

couraged the building of merchant vessels, and paid

great attention to the improvement of roads and the

formation of canals.

Soon after this, another maritime power appeared

on the shores of the Baltic. Frederick William, the

Great Elector, having acquired a part of Pomerania,

and formed Prussia into an independent state, turn-

ed his attention to commerce. He attacked Sweden,

annoyed her commerce, organized the ports of Prus-

sia, and deepened and provided with pilots those of

Memel, Elbing, Koningsbergh, and Pillau.

At the beginning of the eighteenth century, Rus-

sia, under Peter the Great, began to participate m
the commerce of this sea. Esthonia and Livonia

were united to his dominions, and Petersburgh was

founded. The first foreign vessel that entered the

Neva was a large Dutch ship, richly laden ;
and her

arrival gave Peter so much pleasure, that he granted

her an exemption from all duties so long as she

should continue to trade to Petersburgh ;
and, by

frequent repairs, she was kept in existence for more

than half a century. So early as 1718, 100 Dutch

ships loaded at Petersburgh, and other nations soon

followed tlieir example. In the middle of the eigh-

teenth century, the exports of Russia from the Bal-

tic amounted to twelve or thirteen millions of rubles, Baltic,

and her imports to about eight or ten.

During the wars which arose out of the French

revolution, the commercial relations and resources

of the Baltic nations have undergone a considerable

change by the transference of Swedish Pomerania

to Prussia ; of Swedish Finland to Russia ; and of

Norway to Sweden. The effects which these trans-

ferences will produce, cannot yet be ascertained.

Th.e following statements and tables, will exhibit

a view of the commerce of the Baltic nations at the

close of the last, and the commencement of the pre-

sent century.

The Danish vessels visit the ports of Mecklenburgh Danish

and Pomerania, with horses, bullocks, butter, cheese, ^ommeice,

fish, fish-oil, colonial produce, &c. ; and receive in

return, thread, linen, brandy, wool, hardware, paper,

&c. To Petersburgh, Riga, and Memel, the Danes

send herrings and dried fish, woollen manufactures,
,

salt of France, Spain and Portugal, India and China

goods, oystersi and dog-skin gloves ; for which they

receive potash, planks, fire-wood, flax, and hemp, cor-

dage, iron, copper, linens, and corn. To Holland, Den-

mark exports rape-seed, salted and dried fish, and tim-

ber; and receives spices, drugs, corn, pipes, and paper.

To England, hides, bar-irou, kelp, furs, tar, timber, &c.

The returns are, hardware goods, woollens, cottons,

hats, and colonial produce. From the official account

of the real value of the imports into Denmark from

Great Britain, from the 5th January 1798, to the

5th January 1808, laid before Parliament, in conse-

quence of the attack on Copenhagen, it appears,

that from 1798 to 1803, they are rated about half a

million; and that from 1803 to 1808, they varied

from two to six millions. France receives from

Denmark, horses, butter, cheese, fish, &c. ; and re-

turns salt, wines, brandy, fruits, silks, &c. The ex-

ports to Spain and Portugal are nearly the same as

to France ; the imports also are the same, with the

addition of wool and American produce. To the

Mediterranean, Denmark sends fish, salted provi-

sions, butter, iron, &c. ; and receives wines, brandy,

oils, fruit, and salt. The Danes derive great profit

from hiring their vessels to the ports of Italy, as their

flag is generally respected by the Barbary States.

The exports to the Faroe Islands are wheat, flour,

brandy, tea, coffee, sugar, linens, &c. ; the imports

are dried and salted fish, fish-oil, feathers, hides, tal-

low, and worsted stockings. The exports to, and

imports from Iceland, are nearly the same ; the im-

ports from Greenland are whale-oil and bone, seal-

oil and skins, eider down ; the exports nearly the

same as to the Farce and Iceland Islands. Den-

mark has also a trifling trade to the East and West

Indies. . • j-tr
State of the Danish merchant marine at ditterent

periods.

1746
1792

1799
1806
1810

No. of Vessels.

1200 to 1500
3113

- 2183
2529
1972

Tonnage.

185,336
124,129
136,166

100,9^8

Seamen.

18,000
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In 1807, the Danish fleet consisted of 26 sail of

the line ; l6 frigates; 9 sloops, and 30 gun-vessels.

The foreign commerce of Sweden is confined to

a certain number of ports, which have custom-houses
;

these are called staple towns ; they are Stockholm,

Gottenburgh, VVarberg, Hahnstad, Nordkoeping,

Landscrona, Cai'lscrona, Christianstad, Carlshamn,

Calmar, Westervic, Uddervalla, Marstrand, Gefle,

and Abo and Wasa in Finland, now given up to

Russia. The foreign commerce is supposed to be
divided among these cities, as follows :

Stockholm j^^ths of exports, and ^ of imports.

Gothinburgh y'^gths 1
The other ports y%ths |

Sweden exports to the foreign parts of the Baltic,

iron, steel, copper, lime, alum, and herrings, and re-

ceives corn, hemp, tallow, and hides. To Holland,

she exports iron ; and receives spices, tobacco, pre-

pared colours and papers. To England, she exports

iron, timber, pitch, tar, potash, and herrings; her im-

ports are lead, tin, leather, bear, butter and cheese

;

and every kind of manufacture and colonial produce.

In France, Spain, and Portugal, the exports are iron,

steel, copper and brass, and wines, brandy, fruits
;

oil and silks are the returns. To Italy and the
'

Levant she exports all her territorial productions

;

and receives salts, spices, fruits and cotton. There
are from four to six ships of 6OO to 1000 tons bur-

den in the East India trade. In 1800, she had above

2000 merchant vessels of 20 tons and upwards ; but

the rupture with England and cession of Finland re-

duced them, in 1810, to 1500. In I8O9, her navy
was reduced, in consequence of her wars with Rus-

sia, to 13 sail of the line, 9 or 10 frigates, and about

150 vessels of the flotilla.

The Prussian ports, including Dantzic, export al-

most the whole of the commercial productions ol'

Poland, consisting of corn, fir planks and rafters,

masts, hemp, tar, pitch, potash, hides and tallow,

leather, honey and wax ; besides Pomeranian oak,

brandy, woollens, linens, caviar, and amber. The im-

ports are wines, coffee, sugar, tobacco, spices, salt,

iron, copper, Spanish wool, herrings, and flax seed

from Livonia and Courland. Towards the close«of

the last century, the merchant marine of the Prussian

ports on the Baltic, consisted of between 90O and
1000 ships. Salted and smoked meat, hides, wool,

butter, cheese, corn and fruits, are the exports of

that part of Pomerania which belonged to Sweden
and Mecklenburgh ; the corn of the latter is princi-

pally taken off by England ; that of Pomerania,
as well as the fruits, used to go to Sweden.
The following table exhibits the exports and im-

ports of Russia, so far as her commerce in the Baltic

is concerned, in the beginning of this century

:

BAM 67
Baltic

11

Biiniboo.

1802
1804.

1805

Exports.

4r7,000,000

45,000,000

52,000,000

Imports.

33,000,000
27,000,000

29,000,000

The commercial marine of Russia is very small

;

the total rmniber of ber merchant-vessels that navi-

gate the Baltic and the Ocean, not exceeding 50;

100 smaller vessels carry on the coasting-trade of
the Baltic ; and about 100 craft of 20 or 30 tons are
employed in loading and discharging the vessels

at Cronstadt, that cannot enter the Neva. At the
'

close of the year 1807, the Russian Baltic fleet con-
sisted of 20 sail of the line, 14 frigates, six brigs
and cutters, and 19 small craft; and the Baltic flo-

tilla, of 20 gallies, 25 floating-batteries, 81 gun-
boats, and J 6 yauls.

During the year 1815, there passed the Sound, in-

wards and outwards, in January, 45 ships ; in Febru-
ary, 17; in March, 147 ; i" April, 692 ; in May, 1243;
in June, 1104 ; in July, 1476; in August, 1171 ; in

September, 1251 ; in October, 783 ; in November,
542 ; and in December, 274 ; making a total, in the
course of the year 1815, of 8745.—In the height of
the season, not fewer than 100 vessels pass every four-
and-twenty hours, for many weeks in succession.

See Thomson's Travels in Stueden ; Tableau de la

Mer Baltique, par Catteau ; Tableau des Etats
Danois, par Catteau

; Macpherson's edition of An-
derson's History of Commerce ; Oddy's European
Commerce ; Maritime Geography and Statistics, by
Tuckey, Vol. I. (c.)

BAMBOO. Privation of some ordinary substances,
which attract little attention from common observers,
would materially affect the convenience of entire

nations. Few are wont to appreciate the incalcula-

ble value of limestone in the quarry, or iron in the pit,

or even to form any conjecture of how the arts and
manufactures of this country could be carried on
without them. In the same manner, the bamboo, a
plant of universal use in other regions, scarcely re-

ceives the slightest notice, unless when its properties,

for which there is no substitute in the use of any
other vegetable, are considered in detail. It is to

millions in the east what the most useful raw mate-
rial is to the western world.

This plant is generally ranked by botanists in the T3escription

number ofreeds ; but some, less sensible of its analogies o^" the Bam-

with them, incline to institute a separate genus for it.

In the Systema Natures, Linnaeus describes two spe-
cies, under the genus Bambusa, which is charac-
terized by " scales three, covering the spikelets,

which are about five flowered
;
calyx none

; corolla,

a two valved glume
;

style bifid ; seed one." Lou-
reiro, who had an opportunity of studying the nature
of the bamboo in its own climate, characterizes it as
having " flowers with six stamina; panicle diffused,

with imbricate spikelets ; branches of the culm spi-

ny
; calyx one flowered." We shail abstain from

discussing the more minute botanical characters, as
it is to the real utility of the plant that our attention
is to be specifically directed. The^ bamboo is a na-
tive of the warmer climates only, though growing
luxuriously without the limits of the torrid zone. It

rises to the height of 40, 60, or even 80 feet, with a
slender hollow stem, shining as if varnished. Many,
however, and probably according to the particular

species, are only 12 or 15 feet high ; and those which
attain the greatest height here mentioned, are rather

to be viewed in the same light as the overgrown ve-

getable productions of our own country. The stem
is extremely slender, not exceeding the thickness of

five inches in some which are 50 feet high, and ia
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Bamboo, others reaching 15 or 18 inches in diameter. The
"""^"V^^ whole is divided into joints or articulations, separated

by a short interval, called a knot or internode, and

in some there is the distance of several feet between

each. Small alternate branches spring from the base

to the top, which, together with the narrow pointed

leaves issuing from the knots, give the tree an elegant

feathered appearance as it waves in the wind.

Varieties. The rapidity of growth is surprising in the bam-

boo. It sometimes vegetates three or four inches in

a single day. Accurate observers have seen it rise

20 feet, and as thick as a man's wrist, in five or six

weeks ; and it has been known to reach SO feet in

six months. This enables us to credit the assertions

of those naturalists who maintain, that its full dimen-

sions are attained in a year ; and that the only sub -

sequent change is greater thickness and induration of

the wood. It is always moi-e solid and compact to-

wards the root, and the hollow cells of the stem be-

come wider in proportion as they ascend. In Mala-

bar it is said to bear fruit when 15 years old, and that

it then dies. Slenderness is a distinguishing charac-

teristic of the whole plant, and it seems probable that

there are several different species which have not yet

been recognised by systematic botanists. Soil and

climate may have also produced effects which would

disappear on uniformity of circumstances. An ob-

server of the bamboos of China, in general, considers

that there are; ten species or varieties, and an observer

of those in Cochin-China admits of eight. The foi'-

mer judges the difference to consist, first, in the size

and height, for there is here the greatest disparity in

those that are full grown ; and it has been supposed

that some, if not all species, originally spring of

their ultimate diameter, which receives no accession.

Secondly, The distance of the knots, or length ofjoint,

which, in certain species of full-grown bamboo, is

only four inches, while, in others young and slender,

they are nine or ten feet asunder. Thirdly, In the

colour of the wood, which is whitish, yellow, brown,

pale blue, or speckled. Fourthly, In the size and

form of the knots, some swelling out from the stem

above and below ; some encircling it like a cord ;

and those of the most singular kind, which do not

penetrate within to interrupt the tubular part of the

bamboo. Fifthly, By the surface and figure of the

iriternodes being channelled or covered with tuber-

cles ; and a kind is said to exist, called the square

bamboo. The varnished surface is also of different

quality. Sixthly, The substance and thickness of the

wood, which, varying without any relation to the di -

mensions of the plant, afford sufficient characteristics

for constituting a species. The wood is either soft

and tender, or very hard and of great strength ; and

the stem is either very thin and hollow, or almost

totally filled up and soHd, like other trees. But else-

where, in Bangalore for example, this solidity is not

ascribed to the difference of species, but to the tar-

diness of its growth in stony places. Seventhly, It

is said that there are bamboos entirely devoid of

branches, however old they may be ; while others

protrude as they spring from the earth. Eighthly,

There is a great difference both in the hue and figure

of the leaves, as also in their size ; they are bluish,

ash- colour, reddish, or mottled. Some are so large

BAM
as to make very good fans. Ninthly, The roots, Bamboo,
though knotty and irregular, are found in one species ^«^\^^»'

to penetrate like a large tuft of filaments into the
earth. Tenthly, There are certain singularities

which distinguish the species of this plant, in excres-
cences from the knots, which may be ate ; a saccha-
rine pith ; and wood of a red colour and agreeable
odour.

It will easily be observed, that these remarks are
too general to warrant the establishment of species

from al' the bamboos enumerated : but it is not im-
probable that a plant, so widely diffused, may consist,

as before observed, of a greater number than are
yet recognised.

The bamboo grows wild in most places of the east,

and the warmer parts of the west, and is resorted to

as occasion requires. Where the country is princi-

pally dependent on its use, it is cultivated in regular

plantations; and, in more ungenial climates, preserv-

ed by the curious in greenhouses. Its culture is dif-

ferent, according to soil and climate ; but apparently

it succeeds best in low sheltered grounds, with rich,

soft, spongy earth. Contact of the root with water
is reputed to be immediately destructive, and too

much humidity occasions gradual decay. This plant

is propagated by shoots deposited in pits at the close

of autumn or commencement of winter, eighteen

inches or two feet deep ; and if it be designed to ob-

tain bamboos of considerable size, the scyons are cut

over as they spring up. Some scrupulous cultivators

among the easterns take care to preserve the plant

exactly in the same position, with respect to the car-

dinal points, as that in which it originated. The
greater the number in a plantation, the more the

chance of success, as they shelter each other in their

progress. Their subsequent treatment depends en-

tirely on the uses to which they are to be converted,

v,'hether to, profit or pleasure ; much care being be-

stowed on those designed for beauty or ornament
only. They are propped up with rods of a proper

height, by which they are trained and supported {

and, if complete plants, cut over in order to obtain

suitable shoots, which are chiefly sought after ; be-

sides, this operation makes the root strike out and
talfe a secure hold of the ground. In a rainy season,

it is always necessary to surround the plantation with

a ditch, in order to drain off" the superabundant hu-

midity which would otherwise be prejudicial. Vari-

ous expedients are followed to obtain good bamboos,

of which one of the most usual is to take a vigorous

root, with firm wood, and transplant it, leaving only

four or five inches above the joint next the ground.

The cavity is then filled with a mixture of horse-lit-

ter and sulphur. According to the vigour of the

root, the shoots will be more numerous ; but they are

destroyed at an early stage during three successive

years ; and those springing in the fourth will resem-

ble the parent tree. It is affirmed that no culture

can obtain any thing of larger size.

Scarcely has this plant been put in the ground be- Various

fore its utility becomes conspicuous. The soft and importaat

succulent shoots, when just beginning to spring, or U*^*-

only some inches long, are cut over and served up to

table, like asparagus. Like this vegetable also, they

are earthed over to keep them longer fit for con«
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Bamboo, sumpt ; and they afford a supply in succession du-

ring the whole year, though more abundantly in au-

tumn. They are also salted and ate with rice, or

prepared after different other fashions. As the

plant grows older, a kind of fluid of grateful taste

and odour is secreted in the hollow joints, affording

an agreeable beverage, and in sufficient quantity to

satisfy several persons. If allowed to remain in the

tree, a concrete substance, highly valued for its me-

dicinal properties, called Tabaxir or Tabascheer, is

produced from it. The presence of the fluid is as-

certained by agitating the bamboo ; after some time

its quantity gradually diminishes, and then the stem

is opened to reach the Tabascheer. This substance,

participating in nothing of a vegetable nature, has

been supposed to be nearly aUied to siliceous earths;

it resists the impression of all acids, is indestructible

by fire, and with alkalies forms a transparent glass.

Notwithstanding its repute in the east, we are not

aware that it has yet been received into the Eu-

ropean materia medica. Besides the Tabascheer,

many parts of the bamboo are said to be endowed

with medicinal properties ; a decoction of the leaves

is recommended for coughs and sore-throat; the bark

for fever and vomiting; the buds as a diuretic; and

a compound of the root with tobacco-leaves, betel-

nut, and oil, is believed to form an efficacious oint-

ment. But setting aside its medical properties, it is

highly valuable as an article of food, for many
of the poorer classes in the most populous countries

subsist on it in times of scarcity. The seed which

it produces is recorded, in Chinese history, to have

preserved the lives of thousands ; the Hindoos eat it

mixed with honey as a delicacy, equal quantities

of each being put into a hollow joint, coated exter-

nally with clay, and thus roasted over a fire.

From the copious draught which a joint of the bam-
boo naturally yields, mankind are taught its use as a

vessel for carrying water, and in some places no other

bucket is employed. The Eastern nations build their

houses solely of the wood without any auxiliary sub-

stance ; if entire, it forms posts or columns ;
split up,

it serves for floors or rafter^ ; or interwoven in lat-

tice-work, it is employed for the sides of rooms, ad-

mitting light and air. The roof is sometimes of bam-

boo solely, for which two species gi'owing in Laos,

an Asiatic country, are described to be specially

adapted ; and when split, which is accomplished with

the greatest ease, it can be formed into lath or

planks. It is employed in shipping of all kinds,

and as houses are constructed entirely of it, so

are complete vessels framed out of it likewise, and

fitted for sea. The hull is obtained from the stem
;

and some of the strongest plants are selected for

masts of boats of moderate size. In Bengal, a boat

of four or five tons may be furnished with both mast

and yard from the same bamboo, at the cost of

threepence ; and the masts of larger vessels are

sometimes formed by the union of several bamboos
built up and joined together. Those of consider-

able dimensions are used in the higher yards of

ships of four or five hundred tons, for which ser-

vice they are well adapted by their great strength

and lightness.

The bamboo is employed in the construction of
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all agricultural and domestic implements; and in Bamboo

all materials and implements required in fishery,
-q}}^^^

hooks and nets excepted. In Tibet the strongest islands,

bows are made of it, by the union of two pieces v^«y^^
with many bands ; and in the same country also,

it is employed, as we use leaden pipes, in trans-

mitting water, for the distance of several miles, to re-

servoirs or gardens. The species from which these

pipes are constructed is said to grow in the moun-
tains ; and from other light and slender stalks, the

inhabitants obtain shafts for their arrows. In the

south-west of Asia, there is a certain species of

equally slender growth, from which writing-pens or

reeds are made.

. From the extreme flexibility of this substance,

and also its divisibility, for it splits like whalebone
from top to bottom, it can be reduced to the small-

est dimensions, and bent into every shape. It is

woven into baskets, cages, hats, or various ornamental

articles. By a particular process in bruising and steep-

ing the wood or bark, a paste is procured that is made
into paper. In short, from its very origin until its de-

cay, it never ceases to produce something beneficial.

It has justly been observed, " All that composes a
bamboo is profitable, of whatever species it may be.

The artists of China have each made their choice,

and in the works they produce, show the advantage

they have derived from it. Its uses are so nume-
rous, so various, and so beneficial, that it is impos-

sible to conceive how China could now dispense

with this precious reed. It is no exaggeration to

affirm, that the mines of this vast empire are of less

importance to it than possession of the bamboo."

It has been proposed to naturalize the bamboo in

France. Perhaps were the naturalization of plants

and animals attempted by slow and regular grada-

tion, instead of great and sudden transition, experi-

ments might be more successful than former prac-

tice would authorize us to conclude. Probably it

would require the renewal of several successive

generations, each advanced into a different cli-

mate not remote from the abode of the one which

preceded it, before naturalization could be complete-

ly effected. Some European climates might not prove

noxious to the bamboo ; but the same rapidity of ve-

getation, the same natural qualities, could not be ex-

pected, or only in an inferior degree, even in the

most favourable situation, and consequently its utility

would be infinitely diminished. (s.)

BANDA ISLANDS. These Islands, situate 130 General

miles to the south-east of Amboyna, are ten in num- Dfsc^ipnoii

her, viz. Banda Neira, Gonong Apee, Banda Lantoir,
these

Pulo Ay, or Way, Pulo Rondo, or Pulo Roon, islands.

Rosyngen, Pulo Pisang, Craka, Capella, and So-

nangy.

Of these, Banda Neira is the seat of the supreme
government, and it is secured by one principal for-

tification, situate on the south side of the Island,

consisting of a small square fort, having a wet ditch,

with a horn-work towards the sea. This fortifica-

tion, which is called Fort Napau, forms the chief

defence of the Banda Islands. The troops are quar-

tered, and the public granaries are kept in this fort

;

but the storehouses for the nutmegs and mace are

on the outside, as well as the government-house.
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Banda Above Fort Napau, on a neighbouring eminence,
Islands, stands the castle of Belgica, an old pentagon, with

round towers at the angles. It is surrounded with a

wall, secured by small bastions, but has no ditch,

and is said to have been built by the Portuguese.

Banda Lantoir, or Great Banda, is to the north-

ward of Banda Neira. It is defended by a consider-

able fort, wliich commands the harbour of Lantore,

and is called Fort HoUandia. At first view, the si-

tuation of this fort appears preferable to Banda Nei-

ra for tht; residence of government, not only on ac-

count of its strong and commanding situation, but

because the Island is the largest, as well as the rich-

est, in the produce of spices. Its unhealthiness has

been found, however, to be a sufficient objection.

The water is said to be bad, and the vapour which

sometimes descends from the volcanic mountain of

the neighbouring hland Gonong Api, is represented

as particularly noxious. Such fatal effects were pro-

duced by these causes, that when the Wirtemberg

Company formerly garrisoned the Island, out of a

hundred men, eiglit died, and forty fell sick, in the

course of two months. The numbers of decayed

houses, also, which are seen in different parts of the

Islaad, show that the experiment of a settlement has

been already tried, and has not been found to an-

swer. This Island appears very high from the sea

;

its sides are steep, and from the top of them there is

a sort of table land, which extends nearly from

one end of the Island to the other.

Gonong Apee is to the northward of Banda Neira,

and derives its name from a large volcano, about

2000 feet above the level of the sta, which constant-

ly emits smoke, and sometimes cinders and ashes,

accompanied with a crackling noise. On the south

side of this Island are two forts, originally intended

to defend the vvest channel of Lantore harbour ; but

owing to an eruption of the volcano in 1778, at the

same time that a dreadful hurricane laid waste the

Island, the lava flowed down in such quantities as

to form a considerable promontory between these

batteries and the channel they were intended to de-

fend, so that they are now in a great measure use-

less. This Island is generally unproductive, its sur-

face being covered with a quantity of sulphur and

chalk. There is no vegetation whatever on upwards

of one-third of the eminence on which the volcano is

situate. Towards the sea, the descent is exceed-

ingly steep ; but towards the harbour, the declivity

slopes gradually to the water, on the side of which

are some plantations, and a few straggling houses.

Pulo Way is about nine miles to the westward of

Gonong Apee, and is defended by a strong fort. It

is esteemed the most healthy of the whole group,

and produces abundance of nutmegs, of a kind supe-

rior in quality to those of the other Islands. Pulo

Rondo, or Pulo Roon, is about four miles further in

rather a more northerly direction. On this Island

the English had a factory, from which they were ex-

pelled by the Dutch, about the period of the mas-
sacre of Amboyna ; and the Island having been since

abandoned, has become a wilderness. Rosyngen is

about seven miles to the south-east of Lantore. It

produces nutmegs, mace, yams, and subsistence for

a few cattle. The convicts of Amboyna were for-

6

merly kept on this Island, and were compelled to banda

cultivate the land for the use of the supreme govern- Islancis.

ment. Pulo Pisang is about two miles north-east

from Banda Neira, and yields some fine fruits, as
well as nutmegs and mace. The other three Islands

are uninhabited, being little more than barren rocks.

The Banda Islands were discovered in the year
1511 by the Portuguese, who immediately took pos-
session of them in the name of their sovereign.

About the year l603, they were expelled by the
Dutch. In l(i08, the English, with the permission

of the king, built a factory-house on Pulo Way,
which the Dutch demolished as soon as the ship

which brought out the factors returned to England.
The natives of Banda, notwithstanding the opposition

of the Dutch, assisted the English in forming a new
colony, and shortly aftei wards they, along with the
natives of Lantore, made a formal resignation of
their rtspectivu Lsiancls to the new settlers. In l620
Pulo Roon and Pulo VVay were added to the Eng-
lish dominions, and those cessions were confirmed

by a treaty concludea between the English and the
Dutch. But, in defiance of thio treaty, the latter

determined on the expulsion of their rivals frona

those Islands, in the posses.sion of which they ap-

peared to be gradually establishing themselves. They
accordingly attacked them with a strong force, seiz-

ed their factories, magazines, and shipping, and after

stripping the factors naked, first whi[>ped and then

loaded them with irons. Some notion may be form-

ed of the trade, then in its infancy, by the quantity

of spices seized here, which amounted to 23,000 lbs.

of mace, and 150,000 lbs. of nutmegs. In 1654, the

Dutch were conipelied, by the firmness of Cromwell,

to restore the Island of Pulo Roon, and to make
satisfaction for the massacre of Amboyna. But the

English settlers not being adequately supported

from home, were unable to resist the power of their

rivals, and the Island was retaken by the Dutch in

1664. They retained undisturbed pos-session ol their

conquests in this quarter of the globe until the year

1796, when the Banda islands, along with all the

other Dutch colonies, were conquered by the Bri-

tish. They were restored by the treaty ot Amiens,

in the year ISOO, but were again captured, and have

been again restored, by the treaty of Paris, conclud-

ed in the year 1814.

In the space between Banda Lantoir and the

Islands of Banda Neira and Gonong Apee, there is a

very good harbour formed with entrances both from

the east and west, which enable vessels to enter it

from either of the monsoons. These channels are

well defended with several batteries, particularly the

western one,, which is very narrow. Between Gonong
Apee and Banda Neira, there is a third channel into

this harbour from the north ; but it is navigable only

for small vessels.

The great articles of commerce in these Islands Cnltnre,

are nutmegs and mace, which are engrossed at a fix- V inesips,

ed price, for the benefit of the Dutch East India ^"'^^ ^'^^^

Company, and the laws and regulations generally es-
^J J^^'^^^_

tablished, are calculated to support antS promote this meg.

monopoly, rather than the happiness ot the people,

or the improvement of the country. W ith this view,

the cultivation of the nutmeg is only allowed in the
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Bnndvi Islands of Banda Neira, Gonong Ap, Banda Lantoir,
r.i,..,,^.

p^j^ j^^^ ^j^^ other Islands the tree has
been carefully extirpated, because, being at a distance
from the seat of government, they were supposed
to afford better opportunities for smuggling. In the
Islands which are appropriated to the cultivation of
the nutmeg, they neither feed cattle nor produce
grain sufficient for the maintenance of the inhabi-

tants, and they are on this account dependent on
Batavia for annual supplies of rice, and other articles

of provision. In consequence of the low state of
agriculture occasioned by this policy, the inhabitants

are few, and the number of hands that would be ne-
cessary to bring the nutmeg plantations into the
highest state of cultivation, cannot be procured.
This scarcity of hands renders it necessary to recruit

the declining population by the importation of slaves.

It would appear, also, that the inhabitants suffer se-

verelywhen the suppliesof provisions onwhich theyde-
pend from abroad happen to be interrupted, and that,

in these circumstances, their wants subject them to

the greatest oppressions. About fifteen months before
these Islands were last conquered by the British,

some reforms in the system of administration were
carried into effect by a new governor who had been
appointed for that purpose. But before this period
most of the planters were in great distress, having
been charged with very heavy debts, incurred on ac-
count of loans in rice and money, made at different

periods by the former governors, and this circum-
stance, joined to the great loss which they sustained
by the dreadful hurricane of 1778, entirely ruined
their private fortunes as well as their plantations.

Wliile they were in these distressed circumstances,
the Dutch government, with an unfeeling avarice,
aggravated their misery by compelling them to de-
liver their nutmegs, at the reduced price of three
farthings per pound, and the mace at a still lower rate.

Under this accumulated distress, the spirit which had
animated their fathers in the days oftheir independence
seemed once again to revive, and they remonstrated in

bold and determined language. They claimed the
lands as their own prescriptive inheritance, which they
undoubtedly were, and actually proceeded to portion
out their respective properties to each other. The
Dutch, though they were touched by no feeling for
the deplorable situation to which they had reduced
the country, were nevertheless alarmed when they
saw their discontented subjects determined to resist,

and it was thought advisable to adopt a more just
and conciliatory conduct. With this view, the ac-
cumulated arrear of debt claimed by the company
from the planters, and which most of them were un-
able to pay, was cancelled. Several judicious regu-
lations wei'e also adopted regarding the management
of slaves, and the price at which the government re-
ceived the spices of the planters, were at the same
time increased from the low rate to which it had
been reduced to seven and a half stivers per lib.

for mace, and to two and a half stivers for nutmegs,
with a deduction of 17 per cent, in favour of the com-
pany and their servants.

In return for these concessions, it would appear,
that the company, after having pacified their subjects,

seized their lands, and in this manner they continued
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to practise the same oppression as before, though BaDda
the mode of it was somewhat different. Tlie plant- islands,

ers in general, if they had been once freed from the
enormous debt claimed by government, would, from
the produce of their plantations, have speedily dis -

charged all other claims, and they considered it hard,
therefore, that, under colour of remitting this debt,
they should be deprived of their respective proper-
ties, to which prescription gave them an undoubted
right.

The nutmeg-tree is a native of several of the
Islands to the eastward ; but it has been in a great
measure extirpated from them all except Banda. It

begins to bear fruit at ten years growth, the fruit im-
proving in quality, and increasing in quantity, until the
tree has attained the age of an hundred years. In its

appearance it is handsome and spreading, the bark is

smooth and of a brownish grey colour. The leaves
resemble those of the laurel, and afford, when bruised,
a grateful aromatic scent. When the tree first begins
to produce fruit, little yellowish buds make their ap-
pearance, out of which ^ small white flowers are
blown, two or three hanging upon slender peduncles.
In the centre of the flower is an oblong reddish knob,
from which the fruit is produced, though no mora
than one blossom out of three commonly ripens to
a nutmeg. It is eight or nine months before the
fruit arrives at maturity ; but blossoms and ripe fruit
are found together on the same tree, and the nut-
megs are generally gathered three times in a year.
The nutmeg, when ripe on the tree, has both a very
curious and beautiful appearance. It is almost the
size of an apricot, and nearly of the same colour,
with the same kind of hollow mark all round it. In
shape it is somewhat like a pear. When perfectly
ripe, the rind over the mark, which is nearly half an
inch thick, and of a whitish colour, opens, and dis-
plays the nutmeg in its black and shining shell, en-
circled by a net-work of scarlet mace. The shell in
which the nutmeg is inclosed is about as thick as
that of a filbert, and very hard. In preparing the
fruit for use, the mace is first stript off and kept in
baskets to dry in the sun, and the nutmeg in its shell
is placed before a slow fire to dry in five different
houses made of split bamboos, fitted up for the pur-
pose. In each of these houses it remains a week,
till it is heard to shake within the shell, which is then
easily broken. The nutmegs thus prepared are sort-
ed into separate parcels. Each sort is put up by it-

self into baskets, and soaked three times in tubs of
sea water and lim^ ; after which they are put into
distinct closets, where they are left for six weeks to
sweat, that the lime, by closing the pores of the nut-
meg, may prevent its strength from evaporating. The
lime is necessary to preserve the fruit from worms
and other insects, and it requires much experience,
as well as a considerable degree of judgment, to as-
certain the precise time that the fruit should be suffer-
ed to remain in the lime

; for, if it be taken out too
soon, it is worm-eaten, and if it is left to remain too
long in the lime, it is burnt up and rendered useless.

The- nutmeg is distinguished into three sorts,
namely, the male or barren nutmeg, the royal nut-
meg, and the queen nutmeg. The two last species
are distinguished by the different sorts of fruit which
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Banda they produce, that of the royal nutmeg being thick-

Islands, longer, and more pointed. The green shell is

'^-^^y"'^
also thicker. It does not ripen so fast ; and after

opening, it preserves its freshness eight or nine days.

The mace is more substantial, and three times as

long as that of the queen nutmeg, and its stripes or

thongs, of which there are from 15 to 1? principal

ones, are of a livelier red ;
they are also broader,

longer, and thicker, and not only embrace the nut

through its whole length, but pass it, and cross under

it as if to prevent it from falling. The royal nutmeg

is generally from 15 to 17 lines long, and thick in

proportion. It remains on the tree a long time after

the opening of the green shell, and gives birth to an

insect in the shell, which feeds upon it, and destroys

it. Tlie queen nutmeg produces much smaller nuts,

only nine or ten lines long, not so thick by a thu-d,

and well marked by a longitudinal groove on one

side. They are round, and the green shell is not so

thick. The mace, which is composed of nine or ten

principal stripes, grows only half down the nut, thus

leaving it at liberty to detach itself, and to escape from

the insect formed in the shell. In two or three days,

also the green shell, losing its freshness, soon falls

away from the nut.

Nutmegs should be chosen large, round, heavy,

and firm, of a lightish grey colour on the outside,

and the inside finely marbled, of a strong fragrant

smell, warm aromatic taste, and a fat oily body.

The oblong kind, and smaller ones, should be reject-

ed. The real quantity of nutmegs produced has

never been exactly ascertained. The largest quan-

tity sold by the Dutch East India Company at one

time was 280,694 libs, in the year 1737. In 1756,

there were sold 241,427 libs, and in 1778, 264,189

libs. The average quantity annually sold in Europe

has been stated at 250,000' libs, exclusive of about

100,000 libs, disposed of in the East Indies. The pro-

uuce, however, has since greatly declined,' M'hich may

be imputed to various causes. In the year 1778, the

nutmeg plantations were laid waste by a tremendous

hurricane, and this calamity was succeeded by op-

pressions on the part of the government, and by dis-

turbances among the people ;
agriculture and indus-

try were in consequence neglected, and the annual

produce of spices of all sorts, which amounted to

600,000 libs, was suddenly reduced to 50,000 libs.

For seven years previous to the commencement of

the war with France in 1793, the average quantity of

nutmegs sold in Holland amounted only to 22,459

libs, and that of mace to 7504 libs. When Banda was

taken by the EngUsh in 1796, the quantity of spices

in the warehouses amounted to 84,777 libs, of nut-

megs, and to 19,587 libs, of mace. In the several

years of 1803, 1804, and 1805, when the Banda

Islands were in possession of Britain, there were im-

ported of nutmegs 104,094, 117,936, and 35,851

libs., which were sold for L. 46,233, L. 54,73^, and

L. 23,742. The quantity retained for home con-

sumption amounted on an average to 39,071 libs, per

annum, and the revenue which they yielded to

L. 7879. The permanent duty levied on nutmegs in

this country is 3s. 6d. per lib. ; and the war duty

Is. 2d., making together 4s. 8d. per lib.

Of mace, the quantity consumed in Britain has
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decreased since the establishment of the East India Banda

Company. In the year l6l5, the consumption Isla»ds

amounted to 15,000 libs. In 1803, when the Islands Randello.

were in possession of Britain, the whole quantity on- ^.^.-y''^*'

ly amounted to 24,234 libs., and the sole value was

L. 53,356. The quantity retained for home con-

sumption was, on an average, from 1804 to 1809 in-

clusive, 5400 libs, per annum. The duty on mace
imported is 7s. 8d. per lib. Mace should be chosen

fresh, rough, oleaginous, of a fragrant smell, a bright

reddish yellow, and the smaller pieces are esteemed

the best. See Milburn's Oriental Commerce, and

the Asiatic Annual Register, (o.)

BANDELLO, a celebrated Italian novelist, was

born at Castelnuovo, in the neighbourhood of Tor-

tona, about the year 1480. In his youth, he studied

both at Rome and at Paris ; and his education being
^

completed, he went to reside at Mantua. There he

remained for several years much esteemed by Pirro

Gonzaga, who entrusted him with the education of

his daughter, the celebrated Lucrezia Gonzaga. The
incidents in the lives of literary men, who flourished

in Italy during the sixteenth and seventeenth centu-

ries, have a strong similarity to each other. Like

most of his literary contemporaries, Bandello passed

from one petty court to another, and was frequently

employed in political missions by the patron whom
he served at the time. At this period, the small

states of Italy were divided between the French and

Spanish interests. Bandello had chiefly attached

himself to those princes of Lombardy who favoured

the French party ;
and, in consequence, when the

decisive battle of Pavia put the Spaniards in posses-

sion of Milan, where Bandello at that time resided,

his paternal mansion was burned, and the property

of his family confiscated. He fled in disguise from

Milan, and after wandering from town to town, he

placed himself under the protection of Cesar Fregoso,

a celebrated captain of that age, who had recently

quitted the Venetian for the French service. With

this general Bandello resided in Piedmont, till a

truce was concluded, when he accompanied his pa-

tron to France. After the death of Cesar he conti-

nued to live with his widow and family at Agen, to

the Bishoprick of which he was raised by Francis I.

in 1550, and continued to reside in the vicinity of

that town till his death, which happened about 1562.

During his residence at Agen, Bandello revised

and added to his Novels, which he had written in

Italy during his youth, and which some of his friends

had recovered from the hands of the Spanish soldiers,

who burned his house at Milan. His Tales were first

published at Lucca in 1554, 4to. In tlie complete

editions of Bandello, the work is divided into four

parts—the 1st, 2d, and 3d parts, containing 59 sto-

ries, and the 4th comprehending 28. The whole

are dedicated to Ippolita Sforza, though she died be-

fore their publication, because it was at her desire

that the work was originally undertaken. Besides

this general dedication, each novel is addressed to

some Valoroso Si^nore, or Chiarissiona Signora, and

in these introductioias, the novelist generally explains

how he came to a knowledge of the event he is

about to relate. He usually declares that he heard

it told in company,—details the conversation by
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which it was introduced,—and pretends to rfeport

it, as far as his memory serves, in the exact words of

his authority.

Bandello is chiefly indebted for his celebrity to

these Novels, which belong to a class of composition

that enjoyed for many centuries the utmost populari-

ty in Italy. The tales of the French Trouveurs, hav-

ing passed into Italy towards the close of the thir-

teenth century, were first imitated in the Cento No-
velle Antiche; which also contains stories formed from

episodes in the romances of chivalry, the ancient

chronicles of Italy, and jests or repartees current by
oral tradition. Boccaccio, whose Decameron appear-

ed shortly after, identified this species of composition

with the history of Italian literature, and the pro-

gress of the Italian language. That celebrated

writer was followed by Sacchetti, Ser Giovanni, Cen-
thio, and a numerous tribe of imitators, of whom
Bandello is by much the best known, and most cele-

brated, at least in this country. His popularity,

however, has not been so great in Italy, which
may probably be attributed to the negligence

and impurity of his style ; a defect of which the

author himself appears to have been conscious, as

he repeatedly apologizes for his defects in elegance

of diction. lo nan son Toscano, ne bene inter^h la

proprieta di quella lingua ; anzi mi cotifesso Lo7n-

bardo. Napioni, in his eulogy of Bandello, con-

fesses that he is not remarkable for that harmony
of periods, and delightful naivete of expression, for

which Boccaccio and others of his predecessors

werfr so distinguished ; but he adds, that none
of the Italian novelists are so interesting for the

developement and illustration of minute historical

facts, which would in vain be sought for in the his-

tories of the revolutions of the Italian States. Some
of the novels of Bandello, however, it must be ad-

mitted, are little edifying; and it is curious, that one
of his stories, which is perhaps the most obscene in

the whole series of Italian novels, should be declared,

in the introduction, to have been related by the cele-

brated Navagero, to the Princess of Mantua and
Duchess of Urbino. Besides, notwithstanding the

repeated assertions of Bandello, that all his stories

have some foundation in fact, and the light which his

eulogists suppose that they throw on the history of
the Italian Republics, it cannot be denied, that the

greater proportion of them are derived from the

Fablieux of the French Trouveurs, and the works
of preceding Italian novelists, with an alteration of
the names, and some slight variations in the incidents.

But while Bandello has thus copied largely from
preceding fablex's, none of their works have suggested
more to others, or are more curious for illustrating

the genealogy of fiction, and the transmission of fabu-

lous incident, from the novelist to the dramatic poet.

Many of the tales of Bandello were translated by
Belleforest in his Histoires Tragiques, whence they
found their way into Paynter's Palace of Pleasure,

and other works of a similar description which ap-

peared in England, during the reign of Queen Eliza-

beth. In this manner they furnished the plots of
many tragedies and comedies, to the most numerous
and noble race of the English dramatic poets. That
part of Shakespeare's Much Ado about Nothing,
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which relates to Don John, Claudio, and Hero, is

taken, with little variation in the incidents, from the

twenty-second tale of the first part of Bandello; and

Twelfth Night is borrowed from the thirty-sixth of

the second part. Massinger has been indebted for

his Picture, which is, perhaps, the most agreeable

and fanciful of his dramas, to the twenty-first of the

first part ; while Beaumont and Fletcher have de-

rived from the same source their comedy of the

Maid in the Mill, and the Triumph oj' Death, which
is the third of their " Four Plays in One." The
thirty-fifth of the second part of Bandello is the

same story as the plot of Horace Walpole's Mysteri-

ous Mother, and the thirtieth tale of the Queen of

Navarre. As the works of Bandello and the Queen
of Navarre were printed nearly at the same period,

it is not probable that they copied from each other,

and it may be presumed, that some current tradi-

tion furnished both with the horrible incident they

report. Mr Walpole, however, disclaims having had
any knowledge of the tale of the Queen of Navarre,

or Bandello, at the time he wrote this drama. Its

plot, he says, was suggested by a story he heard
when very young, of a lady, who, under uncommon
agonies of mind, hiid waited on Archbishop Tillot-

son, and besought his counsel in what manner she

should act under the fatal circumstances that had oc-

curred.

Besides his Tales, Bandello is author of a poem
in eleven cantos, which was his first work, and is now
very scarce, entitled, Delle Lodi, della Signora

Lucrezia Gonzaga, printed at Agen, 1545, in 8vo.

He also wrote a complimentary poem, in tlu'ee cantos,

on the birth of a son of his patron, Cesar Fregoso,

Both these productions are written without taste or

spirit ; but it is said, that some good verses, composed
by Bandello, on different subjects, are still preserv-

ed in manuscript in the library of the Academy of
Turin. (m.)

BANDINI (Angelo Maria), a learned Italian,

was born at Florence on the 25th September 1726.
Having been left an orphan in his infancy, he was
supported by his uncle, Joseph Bandini, a lawyer of
some note. He v/as educated among the Jesuits,

and discovered an early passion for the study of an-

tiquities. A desire which he also manifested to dis-

tinguish himself as a poet, was fortunatelj^ checked
by the ill success of his first attempt ;

and, from that

period, he devoted himself principally to literary

history and archaiological science. The celebrated

Dr Lami, with whom he had the good fortune to

contract a friendship, assisted him with his counsels,

and encouraged him to persevere in that path, to

which his genius seems to have directed him.
In the year 1747j Bandini undertook a journey to

Vienna, in company with the Bishop of Volterra, to

whom he acted in the capacity of secretary. He
was introduced to the Emperor, and took the op-

portunity of dedicating to that monarch his Specimen

Litteraturce Florentines, which was then printing at

Florence. The following year he returned by the

way of Venice, Padua, Ferrara, and Bologna, and
united himself in friendship with the learned men in

all these cities. Having resided sometime at Flo-

rence, he repaired to Rome, and entered into orders.

73
Bandello
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Bandini. passing the whole of his time in the library of the

-^"V^ Vatican and in those of the Cardinals Passionei and

Corsini. At that time, the famous obelisk of Augustus

was dug out of the ruins of the Campus Martins.

Bandini, by the order of Benedict XIV., undertook

to describe and explain this curious monument ; but

finding that the air of Rome was injurious to his

health, he returned to Florence. In 1750, he was

selected by Alexander Marucelli to take charge of

the valuable library, which his uncle, the Abbe

Francis Marucelli, had left, and which, according to

the will of the founder, was to be open to the public.

But he had scarcely entered upon the duties of this

charge when the proprietor died, after bequeathing

all his effects to the library, and appointing the Abbe

Bandini perpetual librarian and his testamentary exe-

cutor. It required two years to liquidate the suc-

cession, and to form the complete catalogue of this

vast library, which was at length opened to the pub-

he in the year 1752. In 1756, he was prefer-

red by the Emperor to a prebend at Florence, and

appointed principal librarian to the Laurentian li-

brary. During forty-four years he continued to dis-

charge the duties of this situation, and died in 1800,

generally esteemed and regretted. On his deathbed

he founded a public school, and bequeathed the re-

mainder of his fortune to other charitable purposes.

The first work by which Bandini became known

as a man of letters was his Dissertatio dc veterum

Saltationibus, which he wrote at the age of twenty-

two, and which was inserted by his learned friend

Lami in the fifth volume of the works of Meursius,

published in 1745. The most remarkable of his other

works are, 1. Specimen litteraiurce Florentince seculi

XV. &c. 2 vols. 8vo. 2. De Obelisco Augusti Cce-

saris, e Campi Martii nuderibus nuper eruto, 1750,

fol. S. Colledio veterum aliquot Monumentorum ad

historian, pracipue litterariam pertineniium. 1752,

8vo. 4. Elogio dell* ab. Francisco Marucelli fonda-

tore della publica libreria Marucelliana. 1754, 4to.

5. Vita e letere di Amerigo Vespucci. 1745, 4to.

6. De vita et scriptis Joan. Bnpt. Donii Patricii

Florentini, libri V. adnolationibus illustrati ; accidit

ejusdem Donii litterarium commercium nunc primum

in lucem ediium. 1755, fol. 7- Vita di Filippo

Strozzi. 1756, 4to. 8. Vita del cardin. Niccolo

da Prato. Eod. an. 4to. 9. From 1763 to 1766,

he employed himself in publishing successively the

works of some of the minor Greek poets, which he

enriched with notes and various readings. These

were Callimachus ; the two poems of Nicander on

poisons and antidotes ; the Phenomena of Aratus ;

the poems of Musseus ; those of Colluthus on the

rape of Helen, and Tryphiodorus on the taking of

Troy ;
Theognis, Phocylides, and the golden verses

of Pythagoras. The Greek text of these poems was

carefully collated with the best manuscripts; and

there were added translations, in Italian verse, by

Ant. Mar. Salvini. 10. Catalogus codicum manu-

scripiorum Grcecorum, Latinorum, et Italorum, biblio-

ihecce LaurentiancB. 1764-78, 8 vols. fol. 11. Bi-

blioiheca Leopoldina Laurentiana, sive Catalogus Ma-

nuscriptorum, qui jussu Petri Leopoldi in Laurentia-

num translati sunt. 1791-93, 3 vols. fol. 12. De

Florentini Juntarwn Typographia, ejus qui censoribus.
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1791, 2 parts, 8vo. See Biographic Vniverselle, Banffshire,

Tom. III. (H.) ^-^^Y^
BANFFSHIRE, a county in the north of Scot- Situation

land, having the Murray Firth on the noi'th, Aber- ^nd Extenl

deenshire on the east and south, and the county of

Moray on the west, is situate in the 58th degree of

north latitude, and contains 647 square miles, or,

without including a small space covered by water,

412,800 English acres. Along the coast, for about Sarftce.

30 miles, the soil consists chiefly of sand and loam,

and is in many instances well cultivated
;
but, with

the exception of this tract, Banffshire is a hilly, and,

towards the south, a mountainous district, tiiough

many fertile valleys are interspersed ; and there is

much valuable grazing land, well sheltered with na-

tural wood, on the banks of its streams, and in its

romantic glens. The Spey, one of the most consi- River?,

derable rivers in Scotland, which flows on its western

boundary, and the Deveron on its eastern, to both of

which a number of rivulets are tributary, yield a con-

siderable revenue from their salmon-fishings,—the

former, according to the agricultural survey in 1812,

upwards of L. 6OOO, and the latter about L. 2000
yearly. In the lower part of the country, towards Scats,

the coast, there are several magnificent buildings, of

which Duff House, the principal seat of the family

of *fe, CuUen House, the seat of the Earl of Find-

later and Seafield, and Gordon Castle, the most

princely mansion in the north of Scotland, are the

most conspicuous. Around these, and a great num- piantatioi

ber of gentlemen's seats in the interior, the planta-

tions are extensive and ornamental ; but the extent

and the value of the natural woods is inconsiderable.

Calcareous substances in the form of marble, lime- Mineralsk

stone, and marl, abound, yet, owing to the want of

coals, the greater part of the lime used on the lands

near the coast is brought from Sunderland. The

other minerals most worthy of notice are freestone,

granite, slate, brick-clay, to which must be added

the rock-crystals and topazes, found on the moun-

tain of Cairngorum, and other parts of that elevated

range which forms the southern and western boun-

daries of Banffshire. In summer 1 8 1 1 , L. 2000 worth

of these stones were found; and in some instances to

the value of L. 200 in one day. Cudbear or cup- Cudbear.

moss, though certainly a vegetable substance, may be

mentioned along with minerals, from its growing only

in rocky mountainous situations. Its use in dyeirig

purple, after undergoing a simple preparation, is said

to have been discovered by Mr Gordon, a gentleman

of the parish of Kirkmichael in this county, before

the year 1755. In 1808 and I8O9 about L.500 worth

of it, gathered on the mountains of Banffshire, and

those adjoining in Aberdeenshire, was purchased for

the manufactures of Glasgow.

Neither the climate nor the soil of this county, Agricultu

except along the coast, is favourable to extensive

aration ; the subsoil of the higher grounds being in

general retentive of moisture, and grain very late in

ripening. Only about a fourth par t of its contents

is considered to be at all fit for tillage. Almost all

the crops usually cultivated in Scotland have, how-

ever, gained a firm footing here, though oats occupy

by far the greatest proportion of the arable surface.

In this, as in the other northern counties, the cnief

4
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dependence of the husbandman is on his live Stock

;

and there being comparatively few sheep, the te-

nantry look to their cattle as the great fund for pay-

ing rents and all other charges.

Farms are generally so small as scarcely to deserve

the name, most of the land being parcelled out into

holdings of less than 30 acres ; and the management

.

is but too often incorrect and unproductive. For
what improvements have been made in its agricul-

ture, this district is much indebted to one of the

Earls of Findlater, who, so early as 1754, not only

introduced and exhibited on some of his own farms

the most approved practices then known in Eng-
land, but held out liberal encouragement to his te-

nants to follow his example. The valued rent is

L. 79,200 Scots ; and in 1811, according to the assess-

ment to the Property Tax, the real gross rent of the

lands was L. 79,396, 3s. 4d., and of the houses
L. 5514, 2s. Sterling. The valuation of estates held

under entail is more than a half of the whole.

The mud buildings, common in some of the north-

ern counties, called Auchenhalrig ucork, from a
place of that name in Banffshire, have been found a
cheap, and by no means a bad substitute for stone

and lime walls in farm offices. About 30 carts of
stones, round, or rather small, 10 carts of clay or

mud, to which a certain proportion of sand is added,
and 24 stone of straw, make a rood of 36 square
yards. Several houses built of these materials have
stood upwards of a hundred years.

There is scarcely any thing deserving the name of
manufactures in this county. The linen, and more
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lately the cotton branches, employed a number of Banffsliire.

hands, but both have declined of late. Coarse woollen
'"^^"y"'^

stuffs are made in private famihes for home consump-
tion ; and tan-works, breweries, rope-works, &c. have
been established on a small scale. Its commerce by Commerce,
sea is equally inconsiderable. At the ports of BaniJ",

Macduff, Portsoy, and Gardenstown, a few vessels

carry on a little trade, chiefly coastv/ise, importing
coals, iron, timber, and other necessary articles

;

and exporting salmon and other fish, butter, and a
little grain. But the cattle driven to the southern
markets make the principal returns. The salmon- Fishing Vil.

fishings have been already noticed, and there are 10 '''ges.

fishing villages, which, besides yawls, employ from
50 to 60 boats in the white fishery. Herrings have
lately appeared on this coast.

Several remains of antiquity are pointed out in Anliquitie^.
different parts of Banffshire, of which the churches
of Mortlach in the mountains, and Gamay on the
shore, are perhaps the most remarkable

; exhibiting
the savage triumphs of our ancestors over the invad-
ing Danes 700 years ago, in their sculls built into
the solid walls. Ruins of castles and traces of en-
campments are frequent ; but scarcely any of those
circles of stone are to be seen, which are supposed
to belong to a much more remote age.

The population, as taken under the acts 1800 and Popnlatioiu
1811, is given in the table below; but it appears that,
in some instances, the population of parishes, part
of which lie in other counties, is included in the re-
turns for these counties.

1800.

HOUSES. OCCUPATIONS. PERSONS.

Inhabited.

By how
many
Families

occu-
pied.

Uninhabited.

Persons

chiefly em-
ployed in

Agricul-

ture.

Persons

chiefly em-
ployed in

Trade, Ma-
nufactures,

or Handi-
craft,

All other

Persons not

comprised
in the two
preceding
classes.

Male • Females.
Total of
Persons.

7789 8677 166 11,177 4890 18,288 16,067 19,740 35,807

1811.

HOUSES. OCCUPATIONS. PERSONS.

Inhabited.

By how
many
Families

occu-

pied. Building.

Uninhabited.

Families

chiefly em-
ployed in

Agricul-

ture.

Families

chit'fly em-
ployed in

Trade, Ma-
nufacturer,

or Handi-
craft.

All other

Families not

conipnsed
in the two
preceding
classes.

Males. Females.
Total of
Persons.

8043 8612 63 223 3815 ^2195 2602 16,465 20,203 36,66S

(A.)
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BANKING.
In the Encydopcedia mW be found some explana-

tion of the nature and origin of banking ;
and it now

remains to describe the improvements which have

been subsequently introduced into this important art

of money-dealing, and to give some account also oi

the principal banks, which, in the progress of com-

merce and of wealth, have been established m this,

and in other countries.

f„ . The chief purpose of the different banks which

wSir were established throughout Europe during the fif-

Banks wcreteenth and sixteenth centuries, stch as the banks ot

originally Venice, Genoa, Amsterdam, Hamburgh, and Nu-
estabhsh-

rgj^ij ,vas to provide, for the convenience of com-

inerce, a currency of a determinate and invariable

standard. Before this period, the currency of those

places was lost amid an inundation of the light and

debased coins of every adjacent state ;
and the busi-

ness of commercial exchange was in this manner ob-

structed by the want of some certain measure ot

value. By the establishment of banks of deposit, as

they are generally called, which paid all demands on

them in money of a known weight and fineness
;
and

by ordaining, at the same time, that all payments

above a certain sum should be made in bank money,

the greatest possible degree of certainty was given

to the value of the currency, while, by adopting the

method of paying large sums, by means of a simple

transfer from one name to another m the books ot

the bank, great facility and dispatch were obvi-

ously given to all cash transactions. Nor were

those advantages confined to the particular places

in which banks were established. It was soon found,

that the same improvement which was so useful in

the domestic transactions of a community could be

employed with even greater advantages in simplify-

ing the cash transactions of distant places. The in-

conveniences to which merchants residing in the

same place must have been exposed in making pay-

ments to each other, previous to the establishment

of banks, would necessarily consist in the want ot

some fixed and invariable measure of value
;

in the

counting, weighing, and useless transportation ot

large sums from one hand to another ;
and in the

frauds and mistakes which would frequently occur in

these cumbersome transactions. But in the com-

mercial intercourse of distant places, all those disad-

vantages would be greatly aggravated ;
there wou d

be more scope for frauds and mistakes ;
they would

be less easily corrected ;
and, without some system

of money-dealing, the commerce of distant places

must be limited to mere barter, or to the instant ex-

change of specie for goods. The progress of wealth

and industry is, however, necessarily accompanied by

the growth of confidence and credit. Upon this new

principle, commercial dealing is gradually extended;

and in these circumstances, without the intervention

of the money-dealer, there must be a continual and

useless transportation of specie between all commer-

cial towns. No debt can be discharged without a

remittance in cash, and each separate^ transaction

will require a separate remittance. To obviate these

useless payments in detail, the business is naturally

transferred to a separate class of dealers, by whom
the whole debts and credits of the community, in

place of being settled individually, afe brought to a

general balance, and it is only for the discharge of

this balance, that it is necessary to remit specie.

The arrangements by which this result is produced

are exceedingly simple and obvious, and are now be-

come so familiar, that they hardly require to be ex-

plained in detail. ^..j.^

When, in the progress of wealth and improvement,
y^^j,^

certain individuals begin to acquire, from their in-

creased wealth and their extended trade, the general

confidence of the community, it will naturally occur

to inferior traders, who have remittances to make to

other places, that the great merchant, by means of

his credit and connections, may assist him in his

transactions with those distant parts. If the one has

money to remit, the other n)ay have money to receive,

and in this manner, by means of credit and con-

fidence, the engagements of the different parties may

be duly discharged by a mere transfer of debt from

one person to another. Thus, we may suppose A,

the great merchant, has money to receive from the

same place to which B, the inferior merchant, has

money to remit. He receives the money from B,

giving him, of course, an order on the debtor which

he has in the same place in which B's creditor re-

sides. To this place the order being sent, the debt

belonging to A is transferred to the creditor of B.

And thus, by the mutual transfer of claims, without

the intervention of specie, this account of debt and

credit is finally settled. The credit and connections

of the wealthy merchant, inducing others to deposit

money with him for the purpose of being remitted to

their -respective creditors, the cash transactions of

the town and neighbourhood gradually centre in his

hands. All those who have money to remit, or

money to receive, entrust the transaction to his

management ; he receives their money, for which he

gives them his drafts, or their bills, for which he

either gives them money, or undertakes to procure

payment, and, in this manner, the debts and credits

of the different commercial towns, in place of being

settled as formerly in detail, are, by the agency of

the money-dealers, brought into one general ac-

count, and reduced at once to a common balance.

The establishment of such public banks as those of

Venice, Genoa, Amsterdam, Hamburgh, &c., on the

solid security of large deposits of treasure, by in-

spiring general confidence, would tend to give life

and activity to this improved system of money- deal-

ing. The credit of an individual, however respect-

able for wealth, integrity, and prudence, could hard-

ly be supposed in any case to be equal to that of

those public establishments which were the general

depositaries of all the floating capital of the com-

munity, of which the management was committed to

directors publicly chosen, and bound down in their
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Banking, conduct to certain general rules, from which they have

no discretionary power to depart. In the two great

sources of mercantile confidence, therefore, namely,

the reputation of wealth and prudent management,

those institutions could not be exceeded. They
were evidently beyond the reach of all the ordinary

casualties of commerce, and it could only be by
foreign invasion, or by some great internal convul-

sion, which would tend to the dissolution of, all civil

order, that their ruin could be accomplished. Their

bills and drafts possessing a proportionably extensive

circulation, formed a species of currency in universal

credit, throughout the great mercantile community
of Europe, and furnished a most convenient instru-

ment for settling, in the most easy and expeditious

manner, the cash transactions between distant parts.

It has been suggested, that those bills of exchange
and drafts were the invention of the Jews, and such

may very possibly have been the case. But the

just and philosophical remark of Mr Dugald Stewart,

in regard to the invention of printing, may be gene-

rally applied to the progress of mankind in all other

arts and sciences. Oa this subject, he observes,

that to whomsoever the credit of this important dis-

covery may be due, it is evident, from the state of

society at that time in Europe, and from the ra-

pid progress of all moral improvement, that some
such process, for the speedy dissemination of know-
ledge, must have been discovered about this period.

The general condition of the world, created, if we
may so express ourselves, an effectual demand for

! the discovery ; an^ the ingenuity of mankind being

turned to this object, the necessary means for grati-

fying the love of knowledge and inquiry, now fairly

awakened, were speedily devised. In like manner,
it may be remarked of bills of exchange, that the

gradual progress of mankind in wealth and improve-

ment, favoured the growth of mercantile confidence,

which was still farther strengthened by the establish-
' ment of public banks of undoubted credit ; and that,

by whomsoever bills of exchange were first used, some
such invention was the necessary result of that in-

creased confidence and credit, which the progress of

wealth and industry was rapidly diffusing over all

Europe.
In general, the public banks established through-

out Europe were found to answer all the purposes

of their institution. As their credit was beyond
all question, they afforded a solid foundation for

commercial confidence, and their aflfairs being ma-
naged with prudence, they increased in respectabi-

lity and credit, supplying the home merchant with

a safe and convenient instrument of exchange, and
enabling the foreign merchant to receive remittances

from abroad, or to make his payments more cheaply,

safely, and expeditiously than before. In addition

to those already mentioned, other banks were esta-

blished in different parts of Europe, and upon the

same model. But, in some cases, owing to a devia-

tion from their original rules, and to an imprudent
extension of their concerns, from a desire of inordi-

nate gains, they were occasionally in want of specie,

and being unable to pay on demand, they fell from
that high degree of credit, which is essential to the

usefulness and prosperity of such institutions.

By the general circulation of the bills of those Banking,

public banks, the use of specie was in a great mea- ^^"^^S**^^

sure superseded as a medmm of exchange between
distant parts ; and it was obvious, that, by following

out the same principle in the domestic circulation of

a country, paper might, in like manner, be substi-

tuted for specie in its internal commerce. When a
debt against persons of undoubted ability to pay is

once constituted by a written document, the debt
may, by means of this document, be made over to li-

quidate the claims of a third party, and in this way,
a cumbersome species of paper currency may be em-
ployed in the great transactions of trade. By im-

proving the form of this instrument, however, by cir-

culating bills for small sums, and by making them
payable on demand, a public bank, in good credit,

will supply the community with a paper currency so

convenient as to answer all the purposes of specie.

In the course of the last century, public banks for Establish-

the circulation of paper in lieu of specie have been ""^"t of the

established in most of the great cities of Europe. Of
these, the most important, whether we consider its

great wealth, or the vast extent of its transactions, is

the Bank of England. Of the nature and origin of

this establish;tient, an account will be found in the

Encyclopoidia ; and, in this supplementary work, we
shall pi'oceed, briefly, to notice some of its more re-

cent transactions, and also to describe generally the
effects produced by so powerful an engine on the
circulation and commerce of the country.

The Bank of England, when it was first incorporat- Transac-
ed, assisted Government with a loan of L. 1,200,000, tions with

and it has subsequently been in the practice of accom- Govem-

modating the public, from time to time, with loans to a
considerable amount. In 1746, those advances, which
form its undivided capital, amounted to L. 1 1,686,800,
for which interest is paid by Government at the rate of

3 per cent. ; and its divided capital had been, at the
same time, raised, by different calls and subscrip-

tions, to L. 10,780,000. The state of these two sums
continued nearly the same till the year 1800, when
the Bank, in consideration of the renewal for twenty-
one years of its charter, which expired in 1812, ad-
vanced to Government a farther sum of L. 3,000,000,
without interest, for six years. This sum became
payable in the year 1806, at which period, it was
agreed, after some discussion, that the loan should
be continued to Government during the war at an in-

terest of 3 per cent. In the following year, in con-
sequence of the great profits arising from the vast

and increasing amount of the public money deposit-

ed in the Bank, the Chancellor of the Exchequer
claimed for the public some compensation, either by
an annual payment of money, or by a loan without
interest. In the year 1797? the deposits of cash in

the Bank, whether belonging to the pubUc or to in-

dividuals, amounted altogether to L. 5, 130, 140. The
Government balances alone had increased, in the
year 1807, to the enormous amount of between
L.ll,000,000 and L. 12,000,000 ; and, in considera-

tion of the profit accruing to the Bank from the use

of this money, its directors agreed to lendL. 3,000,000
to Government without interest, until six months af-

ter the conclusion of a definitive treaty of peace.

This loan, together with the former loan of
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Banking. L. 3,000,000 granted in 1806, became due in the
^^'^"^^ year 1814. The loan of 1806 was discharged, but

the loan with which Government was accommodated
in 1808 was continued to the public till 5th April

1816. According to an arrangement made at this

time, the Bank was allowed to add to its capital

X. 2,910,600 ; and in return the loan of L. 3,000,000
was continued at an interest of 3 jper cent. An ad-

Amiouiit ^ Bank of England Notes in Circulation at the Jblloiving Periods.

Ill the Year
Notes of L. 5 and

upwards.
Notes under L. 5. Bank Post Bills. Total.

1718. L- 1,829,930 L. 1,829,930
1721. 2,054,780 2,054,780
1730. 4,224,990 4,224,990
1754. 3,836,870 L. 186,920 3,975,870
1761. 5,863,290 138,520 6,001,810
1762. 6,012,150 119,620 6,131,770
1763. 6,716,660 173,020 6,889,680
1772. 5,881,960 319,070 6,201,030
1778. 7,030,680 509,390 7,540,070
1783. 6,354,070 353,470 6,707,540
1784. 6,074,930 317,800

661,910
6,392,730

1791. 10,027,600 10,689,510
1792. Average of

'

Jan. and July
- 10.277.QQ0 724 86^ 11.102.8'}^

1793. Average of

Jan. and July
n 1 TO*!J. XyX^tJyXXjKf i OOy\J\JO 1 1 Q9fi Tin

1794. Average of

Jan. and July
0.670.450 \J % VfJ X <iJ\J 10.246 'iftfi

1795. Average of

Jan. and July
0.^80.300 lO.l^Q 00*1

1796. Average of

Jan. and July
9,516,000 X V/, X vXJp XK/O

1797. January 8,742,530
L. 921,780

461,970 9,204,500
July 9j331,920 524,400 10,778,120

11,561,7301798. 9,571,945 1,483,740

1,526,890

506,045
1799. 10,135,265 561,385 12,223,540
1800. 11,385,380 1,704,880 723,525 13,813,785
1801. 12,913,460 2,439,650 816,760 16,169,870
1802. 12,541,675 ^,939,7SO 762,710 16,244,115
1803. 10,978,655 3,243,595 748,920 14,971,170
1804. 11,763,035 4,564,415 739,225 17,066,675
1805. 11,319,370 4,509,034 033,970 16,762,374
1806. 11,491,765 4,255,130 685,495 16,432,380
I8O7.' 11,295,215 4,062,770 677,965 16,035,950
1808. 12,264,170 3,987,720 667,385 16,919,275
1809. 12,881,095 4,442,500

5,990,695

782,260 18,105,855
1810. 14,627,680 834,555 19,452,930
1811. 13,522,210 7,209,700 1,049,470 21,781,380
1812. 15,238,425

14>,996,635

7,594,605 1,048,680 23,881,710
1813. 7,712,135 977,335 23,686,105
1814. 16,214,830 8,313,380

9,065,890

1,089,340 25,517,550
26,803,5261815. 16,522,530

16,096,950

1,215,100

1,362,4101816. April 9,135,000 26,594,360

greater, perhaps, than was ever before engrossed by
any other trading corporation. Previous to the

year 1797, tbe state of its affairs was not generally

known to the public. But at that period its affairs

having been submitted, in consequence of the sus-

pension of its cash payments, to the investigation of

ditional advance was also made to Government of Banking'.

L. 6,000,000, at an interest of 4 per cent. The debt ^^'^^/-^^

of the Government to the Bank has been in this man-
ner increased from L. 11,686,800 to L. 20,686,800.
The following view of the state of its circulation Circulation

at different periods, from 17I8 to the present year of ^^"i^

(I8I6), is extracted from accounts laid before Par-*^^
England,

liament.

Flourishing Notwithstanding the embarrassments to which the
State of its gank of England has been occasionally exposed from

the fluctuations of commerce, and from the effects of
political alarms, the amount of its capital, and the ex-

tent of its transactions, have been gradually increas-

ing, and the wealth which it has now accumulated is
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a Parliamentary Committee, it appeared that, besides
paying a dividend generally of from 5j to 7 per
cent., it had accumulated a fund of undivided profits
amounting to L. 3,800,000. Since the year 1797,
its affairs have been even in a more flourishing con-
dition than at any former period. Its circulation has
been increased from L. 1] ,000,000 to L. 27,000,000

;

its transactions have been extended, and its profits
have been augmented in proportion ; while the law
releasing it from the obligation of paying in specie,
by rendering it unnecessary to keep in reserve so
large a stock of cash, has tended greatly to increase
its command of active and productive capital. It
has been already stated that the Bank, besides trans-
acting the ordinary business of discounting mer-
cantile bills, is also employed as a great engine
of State,—receiving and paying the interest due to
the public creditors,—circulating exchequer bills,

accommodating Governmentwith immediate advances
on the credit of distant funds, and assisting generally
in all the great operations of finance. In its capa-
city of public banker to the State, the Bank has an
allowance for the management of the national debt

;

it has an allowance of L. 800 per million on the'
whole amount of every loan of which it receives the
payment

; upon every lottery contract, it is allowed
L.IOOO; and, lastly, it has the use of all the public
money committed to its charge, besides several other
allowances of less importance. The sum paid for
the management of the public debt has varied ac-
cording to circumstances. In the year 1726, under
the economical administration of Sir Robert Wal-
pole, L. 360 /»er million was paid to the Bank on
this account

; the allowance was afterwards increased
to L. 562, 10s. per million. But, in the year 1786,
when the public debt amounted to L. 22^,000,000, it

was reduced to L. 450 per million, at which rate it

continued till the year 1807, when, in consequence
of the vast increase of the public debts, it was still

farther reduced to L. 340 per million, on the first
L. 600,000,000 of debt, and to L. 300 per milUon on
the excess beyond L. 600,000,000; at which rate it
still continues.

In the course of the two last wars, the busi-
ness transacted by the Government at the Bank
has increased far beyond its former extent. The
debts of the country, on the management of which
the Bank receives a commission, have risen from
L. 224,000.000 to about L. 830,000,000. In the year
1792, the sum paid to the Bank for the management
of the public debt, and for receiving the contributions
on loans and lotteries, amounted to L. 99,803; while,
for the year ending 5th April 1815, the sum paid
for the same service amounted to L. 281,568, being
an increase of L, 181,765. During the same period,
the public deposits of cash at the Bank, in conse-
quence of the increased pecuniary transactions of
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Government, have been accumulating in a similar Banking,

proportion. In the year 1792, these deposits could "^-^"V"^
not have amounted to L. 4,000,000. Since that time
they have been rapidly increasing; and from the
year I8O6, the average amount may be stated at be-
tween L. 1 1,000,000 and L. 12,000,000, on which the
Bank have been receiving interest at the rate of 5 per
cent. As a compensation for the use of this money,
the Bank, as has been already stated, lent to Govern-
ment L. 3,000,000, at an interest of 3 per ceiit., and
afterwards an additional L.3,000.000 without interest.
The gain of the public on theee transactions being
deducted from the annual interest on L. 11,000,000

'

of the public money, the profit of the Bank on this

branch of its business will be found to have amount-
ed, since the year I8O6, to nearly L. 382,000 per an-
num. From all these different causes, therefore,

\ireaiih a
from the increased circulation of its notes, and from ciimiilated
the vast accumulation of public business, the pro- "y the

fits of the Bank appear to have been prodigiously Bank,

augmented in the course of the late war, so that its

average dividend, including the bonus^rom time to time
added to it, will be found to amount, from the year
1797, to nearly 10 per cent.; and it is calculated be-
sides, on data which admit of no considerable er-
ror, that the sum of undivided profit must, in the
meantime, have increased to the enormous amount of
L. 13,000,000. * Out of this fund the Bank has ad-
vanced to Government, for the year 1816, a loan of
L. 6,000,000 ; and at a court of proprietors, held in
May I8I6, it was resolved to make an addition to
the capital of the Bank of L. 2,910,600, the effect
of which is to raise the capital of each proprietor of
L. 100 of stock, producing at present L. 10 per an-
num., to L. 125, and to increase his income propor-
tionally, i. e. to L. 12, 10s. per annum. The great Advantages
profit realized by the Bank since the suspension of resulting

its cash payments, has produced a corresponding rise ^'^"^ ^''^ "'^^

in the value of its stock. Throughout the year 1797, ^[ ^^P^
the average price of Bank stock was about L. 125 SpSe?
per cent. Since this period it has been gradually
improving in value, and its market price now amounts
to about L.262 per cent. The original capital of the
Bank has thus acquired, since the year 1797, when
the act passed releasing it from its obligation of pay-
ing in specie, an additional value equal to nearly
L. 16,000,000; which, added to the estimated increase
in the sum of its undivided profit, amounting, ac-
cording to Mr Ricardo's calculation, to L. 9,5QQ,35Q,
makes a sum of L. 25,599,359, the actual improved
value of the Bank capital during the last ninetee^
years.

_
One great inducement to establish a bank for the

circulation of paper in place of specie is, that it pro-
vides a cheap instrument of exchange in place of a
more expensive one, and from the obvious advantage
of such an operation, both to the individual and to

1 p A^^D- j"® ^?f'^ ^'"^^ y^^^ ^797, is founded on the statements contained in thework ot LVlr Kicardo. He seems to have made his calculations on grounds sufficiently certain, and his ca-pacity for diligent research leaves little room to question his accuracy. The amount of the surplus capitalaccumulated by the Bank in 1797, which is the foundation of all the subsequent conclusions, is ascertainedfrom the account of Its affairs laid before Parliament, at the time of the suspension of cash payments in
1797. 6ee mc9.v(XQ& Proposalsfor a Secure and Economical Currency, Appendix, No. V. p. 103.
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Banking, the community, paper, after it is once introduced,

is gradually found to limit, and at last entirely to

supersede, the use of specie in the circulation of a

country. Such has been the progress of paper in

the currency of Britain. Specie is now entirely ex-

cluded from circulation ; all that portion of our

currency which formerly consisted of the precious

metals has either been exported, or is stored up by

the bankers, by whom it is kept in reserve, to an-

swer occasional demands. The establishment of one

great bank in the capital of the country would faci-

litate the introduction into other parts of similar

establishments, on a smaller scale. Such a bank is

naturally a general reservoir of specie for the whole

kingdom. Its transactions are of so much greater

an extent than those of any other establishment of

the same kind, that all the specie which it could

collect at home would be insufficient to supply its

wants. When its coffers are exhausted, therefore,

they must be replenished from abroad. Bullion must

be purchased in the great market of the civilized

world, and the supply thus imported is gradually

distributed, in the general course of circulation and^

commerce, among the lesser banks. The wants of

those smaller establishments can always be supplied,

to any extent, from the store of specie collected in

the great bank ; for they have only to convert a

certain portion of their prj^erty into its promis-

sory-notes, in order to procure the supply necessary

to replenish their exhausted coffers.

Since the establishment of the Bank of England,

banks on a smaller scale have accordingly been be-

gun in almost all the provincial towns of Great Bri-

tain. They seem to have increased with great rapi-

dity in the course of that short interval of prosperity

and peace which followed the American war. Du-

ring this period, all the great branches of national

industry were extremely flourishing—the capital of

the country was daily augmenting—the principle of

mercantile confidence, the natural effect of such a

state of things, was in full vigour,—and spirited indi-

viduals, in every quarter, taking advantage of these

favourable circumstances, proceeded to establish

banks ; and having thus created a currency on the

foundation of credit, the precious metals were no

longer required to carry on the circulation of the

country. According to an estimate made by Mr
Thornton,* which is rather moderate than otherwise,

the number of country banks in Great Britain a-

mounted, in the year 1797, to 353. In 1799, they

had increased to 366, and, in 1800, to 386. About

this period, they appear to have increased rapidly,

for we find the number of licences granted in ISOp.

for the issue of promissory-notes in Great Britain,

to have amounted to 785- In 1812, they amounted

to878;and,in 1814 and 1815, toabout 1000. Ofthese,

there are in London, besides the Bank of England,

about 70 private banking-houses, and the remaining

930 are dispersed throughout the kingdom. To the

management of these various money-dealers, the

whole circulation of the country is committed. Their

business consists in settling the cash transactions of

Countrjr

Banks in

Britain.

distant places, and in issuing their notes, for the ac- ^^^j^
commodation of trade, by discounting mercantile ^^^'^'^^

bills ; and the arrangements which they adopt for

this purpose are eminently calculated to promote the

dispatch of business, and the economy of cash.

We have already, in part, explained in what man- System of

ner the establishment of accredited banks tends to

simplify the cash transactions of distant parts, and it

is obvious that a community abounding in bankers

of established character and credit, whose promis-

sory-notes and bills of exchange circulate, to the ex-

clusion of specie, must possess ample means for car-

rying into effect all the refinements of money-deal-

ing. In Great Britain, accordingly, the general

progress of trade and manufactures—the known

wealth of banking establishments—the security de-

rived from the long continuance of domestic peace—

the high state of commercial confidence—the facili-

ties of conmiunication, joined to other advantages

pecuhar to such an advanced state of society, have

brought the system to perfection. By means of bills

of exchange, circulated among the different bankers,

remittances are made to the most distant parts with

the most perfect security, and at an inconsiderable

expence. The respective debts and credits of the

great commercial towns, in place of being settled in

detail, or by remittances in specie, are, by the agen-

cy of the money-dealers, collected into one general

account, which is brought to a common balance, and

in this way the most extensive transactions may be

settled with a comparatively small quantity of specie.

If we suppose, for example, one of the two trading

towns of Glasgow and Manchester to export, to the

other, goods to the amount of L.2,000,000 annually,

and to receive a return to the value of L. 1,900,000,

those transactions being, through the medium of the

bankers, brought into one general account, there re-

mains only an undischarged balance of L.100,000.

But the teiulency of the system being to piake the

whole complicated transactions of an extensive coun-

try centre in one common account, it may not be

necessary, even for this balance of L.100,000, to

send a remittance of specie, seeing that it may be

transferred, by a draft on some third place, to a more

general fund of debt and credit, where it may be fi-

nally met and liquidated by opposite balances to the

same amount. Thus, we may suppose the balance of

L,l 00,000, due from Manchester to Glasgow, to be

discharged by a draft on London. In this case, Lon-^

don comes in the place of Glasgow, as the creditor

of Manchester, the transaction being substantially to

transfer the debt to the general cash account of

those two places. But Manchester, in consequence

of a favourable balance of trade, may be the creditor

of other towns, as well as the debtor ; and London

being credited with the money to be received, as it

was formerly charged with the money to be paid,

all these insulated transactions are brought into one

general account, on which the balance is struck, and

it is only for this last and final balance that cash

must be provided. In this highly artificial and cu-

rious system, the wealthy and populous towns natu-

See Inquire/ into the Nature and Effects ofthe Paper Credit of Great Britain, p. 154.
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rally draw, as to a common centre, all the cash trans-

actions of the neighbourhood ; the insulated balan-

ces, arising on the commerce of" the surrounding

country, are formed into new accounts by the money-
dealers of these towns, who, by a simple transfer of

debt and credit in their books, bring them to a ge-

neral balance. This balance they afterwards carry to

a still more general account ; and thus, at length, all

the scattered debts of the country are collecte^d into

one common account by the bankers of the metro-

polis, which is then brought to a final balance. The
metropolis, the centre of intercourse and trade, is

the centre, also, of this vast system of money-deal-

ing. Here, as to a point, all the cash transactions

of the country naturally converge, and here the ac-

count is finally closed by payments in cash.

In this manner, all the money-dealing of this coun-

try, which cannot be transacted without remitting

specie, is transferred to London, The payments of

London, originating in its own extended commerce,
and in its great wealth and population, are of them-
selves immense. These are still further increased by
the payment of the interest on the national debt,

which is issued every quarter from the Bank of Eng-
land ; and London having also, in the course of the

late wars, grown up to be in some degree the com-
mercial metropolis, both of America and of Europe,
it has been found convenient to transfer the payment
of foreign bills to it from all parts. In consequence
of these extended transactions, London has its debtors

and creditors in every quarter of the kingdom.
It is the general centre of all money-dealing, and
there being, on this account, a greater demand in the

country for money in London, than there is in Lon-
don for money in the country, bills on London are

invariably sold in the money market of the country
for a premium. The currency of every other bank is

limited in its circulation within particular districts,

and cannot, therefore, be employed in transacting the
payments of distant places. But money in London
IS a commodity in universal request, and bills for its

payment constitute a medium of exchange common
to the whole country.

All the various money-dealers who are dispersed

throughout the kingdom, require to be provided with
a stock of this common currency in order to carry
on their business, and, for this purpose, they find it

necessary to establish a credit on the metropolis, on
which, for a suitable premium, drafts may be obtained
from them at all times. By thus transferring the pay-
ments of the country, to be settled in one general ac-

count in the metropolis, both the expence and trouble
ofmaking remittances between distant places has been
greatly diminished. It would be interesting if we
could collect any exact account of the progressive
diminution which took place, in consequence ol" this

improved system of banking, in the expence of ma-"
naging the cash transactions of the country. But
unfortunately those instructive facts which illustrate

the progress and internal structure of society, though
of far more real importance than the accounts of wars
and battles, seldom attract the same attention. On
this account, all traces of them are frequently lost

before their importance is discovered, and the future
inquirer finds himself reduced either to glean from

VOL. II. PART r.

oral tradition, or from the passing and imperfect rr. B^Dkin^'.

cords of the day, the scanty materials of domestic W'-v'^
history. From some inquiries on this subject, made by
a Committee of the House of Commons in 1780, we
find, according to the evidence of several of the col-
lectors, that, before this period, the mode of remitting
the publiq revenue to the treasury was both irregu-
lar, cumbersome, and expensive. In Scotland there
was no certain or regular channel of remitting to the
metropolis, and the remittances were not only very
uncertain as to the time, but the collectors, not being

^
always able to procure bills, were frequently under
the necessity of remitting to the Receiver-General the
actual money which they had collected. In differ-

ent parts of England the same difficulties had, at a
former period, been experienced in the remitting of
the pubhc revenue. From about the year 1740, it

appears, that a premium had been paid to those who
undertook the charge of remitting the money, of
from 20s. to 2s. 6d. per cent. This premium, as the
country advanced in wealth and industry, was gra-
dually diminished, and about the year 1778, it was
entirely done away, the dates of the bills drawn on
London being also at the same time shortened. In
1764, the cohector of the Wales district paid K&.per
cent, for bills on London, and in 1774, a premium of
2s. 6d, 2jer cent, was paid by the collector of Dorset-
shire, for bills payable on London at 40 days date.

Even so late as the year ] 780, though the collectors

found no difficulty in the remitting of the public re-

venue, it was chiefly from merchants and manufiic-

turers that they procured bills on the metropolis.

Only a small part of their remittances were made
through the medium of the country banks, and in

all cases security was required for the whole sum re-

mitted. Since the general establishment of banks,
and the consequent increase of commercial confi-

dence, the largest sums are now remitted from the
remotest parts with the most perfect regularity, and
without either premium or security; the only advan-
tage derived by the banker from the transaction, be-
ing the use of the money for a certain number of
days, varying in proportion to the distance from
London.

All those complicated payments of the country, Morle of
which are transferred to London, are finally settled sealing the

by the London bankers, with specie or with notes of
fgl'^nPo"

*°

the Bank of England, it being the practice to use the' Banks
no other currency in the payments of the metropolis ; in Loudon,
and in managing those extensive money-dealings, they
still act upon the principle of collecting tlie insulated

transactions of individuals into one common account,
and this account is brought to a general balance. For
this purpose a clerk, it appears, is dispatched from
each banker, at an appointed hour in the afternoon,

and a meeting of the whole having taken place in a
room provided for the purpose, each clerk exchanges
the drafts on other bankers, received at his own
house, for the drafts on his own house, received at the
houses of other bankers. The balances of the seve-

ral bankers being then transferred from one to ano-
ther, in a manner which it is unnecessary to explain
in detail, the several accounts are finally wound up by
each clerk into one balance, and it is only for this

single balance that each banker has to provide specie

li
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or notes. By this contrivance, so great a saving of

cash is effected, that though the daily transactions of

those bankers are calculated to amount to nearly

L. 5,000,000, about L. 220,000 of bank-notes is ge-

nerally found sufficient for the discharge of the seve-

ral balances due at the settlement of the account.

Other devices are also put in practice by these active

and ingenious money-dealers, for economising the

use of cash. Many bankers are allowed to have a

general cash-account with the Bank of England, in

which, if they are careful to keep a supply of good

bills, they may always procure whatever cash they re-

quire on a day's notice. For the same purpose also

of preventing any waste of the circulating medium,

accredited brokers are in the habit of hourly walking

Lombard Street, and of borrowing the superfluous

cash of one broker and lending it to another, for a

day, a week, or any longer period, to be repaid when

called for. ; and so nicely is the scale adjusted by

those various devices, that the most opulent houses

are frequently accommodated with a supply of cash

before three o'clock, to be repaid by a draft at the

general balance of accounts, which takes place in

the afternoon. *

The recent policy of the Bank of England has

also tended greatly to favour those economical con-

trivances of the inferior bankers. The daily demand

made upon them by the Bank for the amount of bills

accepted and payable at their several houses, is of

course considerable, and was formerly made at an

early hour, before the notes were issued for bills dis-

counted on the same day, and without any previous

notice to the bankers of the demands for which they

might be liable, and of which they had no means of

judging. For some time past the Bank has adopted

a different practice, having notified the amount of the

demand at an earlier hour, and taken payment at four

in the afternoon, receiving for part of the sum such

drafts or bills as the bankers may happen to hold in

place of bank-notes.

In consequence of all those contrivances, the cir-

culation of London is carried on with the smallest

possible quantity of currency which is consistent

with the regularity of its payments; and any sudden

reduction, therefore, in the amount of its circulating

cash, would ultimately lead to a state of general in-

solvency and suspension of confidence. Bills and

drafts from all quarters of the country being also

made payable in London, and accepted by the differ-

ent bankers, and a failure in any one of those pay-

ments being deemed an act of insolvency, it is evi-

dent that any general derangement of credit in Lon-

don must spread far and wide throughout the king-

dom. The punctuality of the London payments is

necessary to sustain and regulate the whole paper

credit of the country; and these payments being

made exclusively in Bank of England notes, the cir.-

culation of those notes cannot, in any case, be mate-

rially reduced with safety to the community. Prior

to the restriction act, there was no risk of any un-

due increase in the circulation of bank-notes, as the Banking",

excess would have been immediately returned in ex- ^^V^^^
change for specie. But the Bank, being now released

from its obligation to pay in specie, and being thus

closed agamst any return of its superfluous notes, its

circulation may be increased at the discretion of its

directors ;
and, in these very peculiar circumstances,

it is the opinion of Mr Thornton, f that the true

policy of the Bank is generally to allow its circu-

lation to vibrate within certain limits ; to resort,

when the temptation to borrow in the way of dis-

counts is too strong, to some effectual principle of

restriction, but in no case materially to reduce the

sum in circulation ; to afford a slow and cautious ex-

tension of it, as the general trade of the kingdom i& -

enlarged ; and to allow of a temporary increase, even

beyond its usual limits, in a season of extraordinary

difficulty or alarm.

It is justly observed by Dr Smith, after he has ex- Disadvart*

plained all the advantages of banking, that the com- tages inci-

merce and industry of a country cannot be so secure ^"^g*" ^
^.

when managed with paper money, as when managed pape^"*^^^
with a currency of gold and silver. " The gold and
silver money Avhich circulates in any country," he

observes, " may very properly be compared to a

highway, which, while it circulates and carries to

market all the grass and corn of the country, pro-

duces itself not a single pile of either. The judi-

cious operations of banking, by providing, if I

may be allowed so violent a metajjhor, a sort of

waggon-way through the air, enable the country

to convert, as it were, a great part of its high-

ways into good pastures and corn-fields, and there-

by to increase very considerably the annual pro-

duce of its land and labour. The commerce and in-

dustry of the country, however, it must be acknow-

ledged, though they may be somewhat augmented,

cannot he altogether so secure, when they are thus,

as it were, suspended on the Daedalian wings of paper

money, aswhen they travel about upon the sohd ground

of gold and silver. Over and above the accidents to

which they are exposed iVom the unskilfulness of the

conductors of this paper money, they are liable to

several others, from which no prudence or skill of

these conductors can guard them." [Wealth of Na-
tions. Buchanan's edit. Vol. I. p. 508.)

The necessary effect of every system of paper cur-

rency is, to encourage the principle of commercial

credit. This is, indeed, the foundation on which it

is raised, and the more widely the circulation of pa-

per is extended, the more closely will the mercantile

community be knit together by the artificial ties of

confidence and credit. Wherever there is trade,

there must no doubt be credit. But where banks

are generally established for the purpose of circulat-

ing paper money, credit must be augmented tenfold,

seeing that, in such circumstances, no one can re-

ceive a payment without becoming a creditor. It is

an evil, therefore, inseparable from any system under

which a currency of the precious metals is supersed-

* Bonsanquet's Observations on the Report ofthe Bullion Committee.

+ Inquiry into the Nature and Effects of the Paper Credit of Great Britain, p. 295.
10
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Banklnsr. ed by one purely conventional, that while a useless

expence is thereby saved to the community, and
while its capital also acquires an increased degree of
activity, the trading part of society are brought into

such a state of general dependence, that every man
may be said, in some degree, to rest upon his neigh-

bour, and the whole to rest upon the principle of confi-

dence in each other. The bankei*'s notes obtain a gene-
ral circulation; no demand is made upon him for their

payment in cash, because the public believe that he
has property to pay them. The banker, in like manner,
discounts the merchant's bills, from an opinion of his

solvency, and the merchant, in giving credit, is guid-

ed by the same rule. Confidence, in short, is the

charm which holds the whole together, and whiie this

principle prevails, no evil will result from this com-
plicated system of credit. Bank-notes will circulate

freely—there will be no great demand for specie

—

and the merchant will always be enabled to convert

his bills into cash. In these circumstances, every
expedient will be adopted to spare the use both of
notes and of specie. The merchant will naturally

be anxious to reduce as low as possible the stock of
cash which he reserves for occasional demands ; in

many cases he will trust to accident for providing
funds, such as to the sale of his goods, or to his cre-

dit ivith his banker ; while the banker, who provides

a cheap instrument of exchange in place of a more
expensive one, and whose profit consists in lending it

on the same terras, has, in like manner, a strong
inducement to increase the circulation of his paper,

and, trusting to his credit, to diminish the specie re-

served for its payment. While the system is in this

manner strained to its utmost pitch, the merchants ma-
naging the commerce of the country with the smallest

possible quantity of paper, and the bankers circulating

the paper with the smallest possible quantity of specie,

let us suppose, that from whatever cause, either from
"'the alarms of war, or from a succession of bank-
ruptcies, the principle of mercantile confidence be-

gins to fail. In this case, the former ties by which
merchants were connected with each other are now
broken ; the usual channels of circulation, by which a
small quantity of cash rapidly passing from one
hand to another, served for transacting the payments
of the community, are interrupted, and the money in

circulation is, in consequence, found insufficient for the

punctuality of mercantile payments. The supply of
currency, however, in place of being increased, is

still further diminished ; the bankers, from the fears

natural to their situation, limiting the circulation of
their notes, and refusing to accommodate the mer-
chant, as before, by discounting his bills ; and the
public, in their turn, discrediting the paper of the
banks. This general failure of confidence immediate-
ly produces alarming bankruptcies, many merchants
stopping payments, not from a want of property,
but from a want of cash ; a run commences on the
banks for specie, many ofwhom are, in consequence,
obhged to suspend their cash payments. The Bank
of England being the great repository of gold in this

country, the demands of the country banks for spe-

cie gradually centime in the metropolis, the bankers Banking,

generally disposing of the property which they hold in ''^^v''^^

the public funds and other Government securities, and
demanding from the Bank of England specie for

whatever quantity of its notes they can collect. The
Directors of the Bank, astonished by this alarming

drain of their cash, naturally contract the circulation

of their paper. But the transactions of the metro-
polis having been hitherto managed with the most
exact frugality, both of notes and specie, this sudden
diminution of its circulating cash must leave the money-
dealers unprovided with funds necessary for their im-
mense payments, and must thus derange the whole eco-
nomy of that complicated system which hasbeen raised

upon the frail foundations of confidence and credit.

The disorder arising in the metropolis, from a want of
cash, will soon extend itself to the remotest extre-

mities of the kingdom. In the mutual dependence
created by credit and confidence, the failure of one
mercliant involves others in the same fate, bankrupt-
cies multiply in every quarter, and the alarm in-

creases with such rapidity, as to threaten a general
subversion of credit and confidence throughout the
country. *

In such a disordered state of the circulation, all Policj to be

the inferior banks are naturally induced, from a pru- ^f^opied by

dent regard to their own safety, to limit the issue of Eng^^iJiu^
their notes, by which means the scarcity of cash is adisordered
increased, and the evil greatly aggravated. But the state of the

Bank of England cannot safely act on such a con- Ci'cu^ationi

tracted policy ; for it is evident, that the general dis-
credit of bank-notes is occasioned by the alarm pre-
vailing m the country, and that, while this alarm con-
tinues, the Bank may be drained of its specie by the
most limited circulation of its notes, which will be
returned upon it as fast as they are issued. In all
such cases, therefore, the only safe course for the
Bank to pursue, is rather to enlarge the circulation
of its notes, that the alarm may be quieted, and that
the supply of currency may be perfectly adequate to
efiect the daily payments of London, of which the
punctual discharge is necessary to the solvency of
the country at large. It is not to be wondered at
however, if the Bank, while the nature of paper cir-
culation, and of the evik to which it is exposed, were
but imperfectly known, should not always have un-
derstood its true interest, and should therefore have
hesitated to embrace a policy so unusual, and appa-
rently so hazardous. In the course of the year I793, rnlerrnp.
the country was agitated by a sudden and general of Cie-

alarm. The scarcity of money was extreme and
paper was discredited. Numerous bankruptcies took
place, and there was a great demand among the
country banks for specie, which the Bank of Eng-
land was as usual ultimately called upon to supply.
Embarrassed by the drain of its specie, the Directors
of the Bank refused to accommodate several great and
opulent country banks who applied for assistance,
and they were also unwilling to augment the issue of
their paper. Immediate and important failures en-
sued, and the increasing alarm and distress for money
in London, plainly showed that the relief of the

Buchanan's edition of Smith's Wealth of Nations, additional volume, p, 99.
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country was necessary to the solvency of the

metropoHs. It did not appear, that, at this period,

the notes issued by the Bank of England were fewer

than usual, but, owing to the failure of confidence

among mercantile men, they circulated more slowlj*-,

and they became in this manner inadequate to trans-

act the immense payments of London, with the same
regularity as before.

The Bank of England, not deeming it expedient to

enlarge the issue of its paper, a remedy of exactly

the same nature was administered by Parliament. A
loan of Exchequer bills, to the amount, if required,

of L. 5,000,000, was directed to be made to as many
merchants, giving proper security, as should apply.

Such were the salutary effects of this measure, that

the very expectation of a seasonable supply of what
could be immediately converted into cash, diffused a

general feeling of confidence ; the punctuality of

the London payments was restored, and the credit

of the country began to recover. Of the sum pro-

posed to be granted by Parliament, applications were
made for L. 3,855,624, some of which being either re-

jected or withdrawn, the actual sum issued from the

Exchequer amounted to L. 2,202,000, which was
punctually repaid without either apparent difficulty or

distress. The effect of this measure was to supply the

community with a temporary currency, in place of

that which had fallen into discredit, or which-had

been withdrawn from circulation by the caution of

the banks ; and its advantages were evinced by the

speedy restoration of mercantile confidence, and by
the increased facility of raising money, which was

previously felt both in the metropolis and in the

country at large. *

This state of confidence continued, with little in-

terruption, until the year 1795. At this period, the
dit in 1797, Bank, in consequence of the large advances which it

Ton ofTasli
^^'^ '"^^^^ *° Government, was under the necessity

Payments retrenching the sum usually allotted for the dis-

by the Bank count of mercantile bills. A scarcity of cash was
of England, soon felt among the merchants and money-dealers of

the metropolis, and the threatened invasion of the

country, during the year 1796, concurred to spread

a general alarm, which naturally gave rise to the dis-

credit of bank-no.tes, and to a demand for specie.

About this period, several banks in the north of Eng-
land were under the necessity ofsuspending their cash

payments, and the alarm of these failures soon reach-

ing the metropolis, the Bank of England was sub-

jected, about the beginning of the year 1797, to an

alarming drain of specie, partly to supply the de-

mand of the country banks, and partly from the re-

turii of its own discredited notes. In order to check
this increasing pressure, the Bank diminished the

circulation of its notes, which having, for several

years before, amounted to nearly L. 11,000,000, and
having been reduced, for some time, to between
L.9,000,OOOandL.10,000,000, were, at this particular

period, brought down to between L.8,000,000 and
L.9,000,000. From a combination of all these cir-

Interrnp-

tion of Cie

cumstances, therefore, namely, the alarm in the coun- Banking*

try—the discredit ofcountry bank-notes—the pressing ^^^y'^
demands of those banks for specie, all centering in the

metropolis,—and, lastly, the undue restriction of its

issues by the Bank, such a scarcity of cash was pro-

duced in London, and such an alarm followed, that

the run upon the Bank of England for specie, so far

from abating, continued to increase with an alarm-

ing rapidity. In these circumstances, the Directors

communicated to the Chancellor of the Exchequer
an account of the precise reduction which had taken

place in the amount of their cash, the consequence
of which was, that an Order in Council was at length

issued, on Sunday the 26th February, restraining
,

the Bank from all further payments in specie. An
act of Parliament was soon after passed, confirming

the restriction on the cash payments of the Bank ;

and this principle has been since continued, by suc-

cessive acts of Parliament. By the last act, passed

in April I8I6, it is continued for two years from
that date.

^
An event so unlooked-for and unprecedented as a

stoppage of payments by the Bank of England, pro-

duced, at first, a general feeling of astonishment and
alarm ; and as the executive government had inter-

fered, on its own discretion, to suspend the obliga-

tions of the Bank to its creditors, it was necessary

that the sanction of the Legislature should be obtain-

ed for this extraordinary exercise of power. The
whole matter being therefore referred to tlie consi-

deration of Parliament, long and anxious discussions

took place, on the causes which had given rise to

this great convulsion in the mercantile world, and
on the pO;licy to be pursued, in a state of things so

wholly unexpected. Parliamentary committees were
appointed, with power to examine the officers of the

Bank, both as to the general state of its affairs, and
as to the circumstances which led to its present em-
barrassments ; and by the labour of these committees,

joined to the able publications of individuals on the

subject, such a precise and accurate account has

been collected respecting all the facts of this extra-

ordinary case, that it has not only been made clear

in itself, but a new and steady light has been thrown,

by the information disclosed, on the general princi-

ples of paper currency. We shall briefly consider,

on these general principles, to what causes this me-
morable suspension of cash payments by the Bank of

England was chiefly owing.

It is obvious, from the very nature of banking, Dangers t»

that the stock of specie reserved by a bank for the which

payment of such demands as may be made upon it,

cannot bear any proportion to the amount of its , 1
T • 1 < • n • .die expos-

notes m circulation ; and that, if a certain proportion ed.

of these notes should at any time be suddenly return-

ed for payment, a suspension of its cash payments
must be the inevitable consequence. This is an evil

inherent in the very nature of paper currency,

against which no caution can duly provide, since the

profit of the banker is exactly in proportion to the

* Report of the Commissioners to the House of Commons. Thornton On Paper Credit, p. 51.

Buchanan's edition of Smith's Wealth of Nations, additional volume, p. 102. Edinburgh Review, Vol. IX.

p. 193.
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Bariking. excess of his circulating paper over the specie reser-

"•^"^{"^^ ved for its payment.

A bank, and more especially a national bank, may
be subjected to demands for specie from either of
the two following causes : 1st, From an unfavourable
balance of trade

; or, 2dly, From domestic alarm.

1. When the imports of a nation exceed its ex-
ports, a balance of debt will remain due to foreign

countries ; and in the country which owes the ba-
lance there will be a greater demand for money
abroad than for money at home. If the unfa-

vourable balance of trade continues, the demand
for money abroad, with which the balance may be
discharged, will increase, and foreign money, or bills

on foreign bankers, will be sold for a premium. In
this case, there arises a temptation to export the
coin of the country, which, from the state of trade,

has become more valuable abroad than at home ; and
where a national bank is established, whose notes
are convertible into cash at the will of the holder, it

may undoubtedly be exposed, by an unfavourable
balance of trade, to demands for specie to a consi-

derable amount. But, in the nature of things, the
drain of specie from this cause must be slow and
gradual, and where a bank has ample funds where-
with to purchase specie, it can hardly ever, in this

case, be driven to the exceptionable measure of sus-

pending its cash payments. The Bank of England
has frequently been exposed, from this or from simi-

lar causes, to a regular drain of its specie ; but its

credit was in no danger from those demands, because
its coffers could always be replenished as fast as they
were exhausted. Prior to the great recoinage, in

1774, the gold currency of this country was in a
very debased state ; the market price of gold rose,

in consequence, above its mint price ; and the value
of bank-notes was lowered to the standard of the
debased coin, for which they were currently inter-

changed. In these circumstances, it was a profit-

able transaction to procure bank-notes for their no-
minal price in light and worn guineas, and to return
them upon the Bank for the same nominal price in

guineas of their standard weight, which last were
melted down and sold for bank-notes at the market
price of bullion ; and these notes were immediately
returned upon the Bank in exchange for a new sup-
ply of standard guineas, to be again melted and sold.
In consequence of this state of the currency, the
Bank of England was subjected to a constant and
regular drain of its specie, and to a very great an-
nual expence in replacing the guineas of which it

was drained. But there was no risk that this drain,

however expensive and troublesome, would ever lead
to a suspension of its cash payments, because it was
regular and gradual, and subject to calculation ; so
that, as long as the Bank had wherewithal to pur-
chase guineas, they could always be provided in suf-
ficient quantity to answer the demand.

In like manner, though a public bank, from an un-
favourable balance of trade, or from a great expendi-

KING. s:

ture abroad, may undoubtedly be exposed to an in- Backing,
convenient drain of its specie, it seems scarcely pos- '^i^v^
sible that this drain can be so rapid as to endanger
its credit. It is not in the nature of trade to pro-
duce any such sudden and unexpected crisis. The
operations of trade always leave time for some pre-
vious arrangement, and they have generally some
respect also to the convenience of all the parties
concerned. It is well known, for example, that in -

the case of a heavy accumulation of foreign debt, from
whatever cause, the balance is more frequently dis-
charged by an exportation of goods than of specie.
The effect of foreign debt is to depress the exchange

;

an unfavourable exchange, or, in other words, the
high price of money abroad, operates as an induce-
ment to export goods; the exporter, besides his
usual profit, gaining an additional profit equal to the
difference of the exchange. It will always be ob-
served, therefore, that a great foreign expenditure is

very soon followed by a large exportation of goods,
and though specie may be partly remitted for its dis-
charge, the produce of the country is found to an-
swer the purpose equally well. From the year 1793
to 1797, the foreign exportation of this country on
the Continent of Europe and to the West Indies,
amounted to L. 33,510,779 ;* and in consequence
of these heavy expences abroad, the Bank was sub-
jected to demands for specie to a considerable
amount. But though the Directors of the Bank, in
their correspondence with the Government, com-
plain heavily of the loss of specie which the Bank
had experienced, and though, in February 1796,
they even go the length of formally recording it as ^
their opinion, that any fixrther advance to the Em-
peror of Germany, or any foreign state, would be
fatal to the Bank, f this opinion seems evidently
to have been the result of undue apprehension, and
to have been expressed strongly for the purpose of
deterring the Chancellor of the Exchequer from per-
severing in his system of lavish advances to foreign
powers, the effect of which, they justly conceived,
would be injurious to the Bank, by subjecting it to a
farther and very inconvenient drain of its specie. But
since, in the course of the three several years of 1794,
1795, and 1796, the foreign expenditure of the coun-
try amounted to something more than L. 8,000,000,
L.11,000,000, and L. 10,000,000, without injuring
the credit of the Bank, it can hardly be believed
that an additional expenditure of L. 3,000,000, or
even L. 4,000,000, could have given such a sudden
shock to its credit, as to have occasioned the sus-
pension of its cash payments. Nor do the Directors,
although they express generally their uneasiness at
the drain of their specie, ev have contem-
plated such a ctitastrophe. o. ... ry, the
Governor and Deputy-governor, when extiiA \ be-
fore the Secret Committee of the House of , is,

state that they did not apprehend imminent dav
previous to the 21st February I797. :|: From

'

these circumstances, therefore, it appears that tfie

* Report of the Lords* Committee of Secrecy, Appendix, p. 107.

f Copy of a Resolution of the Court of Directors of the Bank of England, 1 1 th, February 1796. Seie
Report of the Lords' Committee of Secrecy, p. 80.

X Report of the Lords' Committee of Secrecy, Minutes ofEvidence, 11.



86
B nkins;.

'BANKING.
drain of specie to which the Bank was subjected in

consequence of the great foreign expenditure of the

country previous to the year 1797, or in consequence

of any unfavourable balance of trade, though con-

stant, was confined within certain iirnits ; that provi-

sion could have been made for it ; and that, though it

imposed on the Bank a certain annual cxpence, yet,

with due exertion to procure the neces:,ary supplies

of specie, it could never have been fatal to the cre-

dit of so great an establishment.

2. The drain of specie to which a great national

bank may be subjected from the prevalence, of a ge-

neral alarm, is in all respects different from that

which may be produced by a great foreign expendi-

ture, or by the fluctuations of trade. The impulse

given by panic is, in its very nature, sudden and in-

stantaneous. It generally terminates also, and that

speedily, in some violent crisis. If we suppose, there-

fore, that a bank, which circulates its notes exten-

sively, suddenly falls into discredit, that from some un-

known cause, a sudden suspicion of its solvency seizes

all the holders of its notes, it is obvious that all these

persons, under the violent impulse of their fears, will

rush at once to the bank with notes in exchange for

specie ; and it is equally certain, that whatever funds

a bank may ultimately possess, its stock of specie

must be sp'eedily exhausted by such a sudden inun-

dation of its discredited notes. In this case its cash

payments must be suspended for a time, until the

alarm of its creditors be dissipated by a full disclo-

sure of its affairs. Such being the fatal operation

of domestic alarm on the credit of a bank, it can

scarcely be doubted that this was the immediate

cause of the catastrophe which befel the Bank of

England in 1797; more especially, as we find that

it was exposed for more than two years to the drain Banking,

of specie occasioned by foreign expenditure, with- ~ ~

out any injury to its credit, while one single week
or little more of domestic alarm, terminated in a

suspension of its cash payments. On Tuesday the

2 1st February, the Directors of the Bank were so

alarmed by the increasing demand for specie, that

they communicated to the Chancellor of the Ex-
chequer the precise reduction which had taken place

in the amount of their cash. In the course of the

preceding week, the drain of guineas had been con-

siderable ; but after Tuesday the 21st, it continued

increasing with the most alarming rapidity, insomuch

that, according to the evidence of the Directors, the

demand for specie, on the two last days of the week,

exceeded that of the four preceding days. This is

the great and conclusive fact, which points at once

to the cause of the ruin which was impending over

the Bank. It was not so much the actual loss of

specie which excited apprehension, its cash having

been lower both during the American war and in the

year 1782 ; but the ui»paralleled rapidity with which

the drain increased, was the alarming circumstance

which defied all precautions, and which finally render-

ed the suspension of cash payments by the Bank an

act of overruling necessity. Its stock of specie had

no doubt been previously reduced by the demand
arising from an unfavourable balance of trade, and

this would naturally tend to bring matters more

speedily to a crisis. But however well replenished

the Bank might have been with specie, the demand
was increasing at such an accelerated rate, that, in

the course of a few days more, it would have been

quite sufficient, witliout the help of any other cause,

to have drained it of its last guuiea. *

* That the embarrassments of the Bank were occasioned by the demand at home is plain, from the fol-

lowing evidence of Mr Giles and Mr RaiJkes, before the Lords' Committee of Secrecy:

—

Mr Giles was examined as follows :

—

*' Has the Bank of England lately experienced an unusual drain of cash ?—Most certainly.

" Are you able to ascertain how far this drain was wholly, or in part, occasioned by demands for cash

from different parts of the country ?—It was owing, in great part, to demands from the country :
indirectly

from the country, but directly from the bankers in London (who are to supply the country) upon us.

" Whether, by the effects of this drain, the balance of cash remaining in your hands has been reduced

considerably below the amount at which it has usually been maintained?—The cash of the Bank has, ot\o.te,

been considerably reduced. I have known it a great deal lower ; but, on this occasion, the demands have

been unparalleledly rapid; they have, of late, been progressively increasing, but, in the last week, parti-

cularly so ; and we had every reason to apprehend that these demands would continue, and even increase.

" Whether such reduction had been continuing in an increased proportion to the balance remaining in

vour hands up to the date of the minute of Council transmitted to you ?_We have generally answered this

question in our preceding answer ;
but, we beg leave to add, that the demands have been progressively m-

creasing in the course of the last week, and in the last two days exceeded the demands of the four preced-

ing days."

Mr Giles and Mr Raikes were examined as follows :

—

Do you think the restriction made by the order of Council of the 26th of February was necessary ?—

^^"^^Do^you consider it as necessary to the interest of the Bank ?—The rapid drains we had upori the

Bank, and the continuance of them, made us think it advisable to communicate to his Majesty's Ministers

the situation of the Bank, that they might, in their wisdom, use such means as they might think expe-

^'^"*'when was that communication made to the Chancellor of the Exchequer ?—We think the first was on

Tuesday the 21st of February; the drains not only continued but increased, and so rapidly the last day or

two, that we communicated it to the Chancellor of the Exchequer on Saturday, and had the honour to meet

his Majesty's Ministers on the Sunday,
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Bankins;. The act restricting the Bank of England from
paying its notes in specie, or rather the act by which
it obtained this privilege, was, when it was first pass-
ed, justified by the necessity of the case. The alarm
was so general, that no other expedient remained to
save the credit of the Bank. But all sudden and
violent alarms are in their own nature of short dura •

tion
; and when the Parliamentary inquiry, which

was commenced into the affairs of the Bank, disclos-
ed in its favour a large balance of accumulated pro-
fits, all suspicion of its solvency, and all farther alarm,
was immediately done away. In these circumstan-
ces, the privilege of refusing specie for its notes be-
ing still continued to the Bank, it was necessary to
justify this proceeding on different grounds from
those urged in favour of the original measure ; and
with this view, Mr Thornton, the great advocate of
the t3ank, insists, that, to have enforced the resump-
tion of cash payments, after they were once suspend-
ed, at any subsequent period of the last war, would
have endangered the credit of the Bank as much as
when the first restriction act was passed ;—that, after
the conclusion of peace, the country was embarrassed
by an unfavourable balance of trade, proceeding
chiefly from the necessity of making large importa-
tions of corn, in order to supply the deficiencies of
two successively bad crops,—that the Bank must, in
consequence, have been exposed to a continual drain
of its specie,—and that the restriction on its cash
payments was, therefore, still necessary, as a securi-
ty against this danger.
We have already endeavoured to show, that the

drain of specie to which an unfavourable balance of
trade may subject the Bank, can never be such as to
endanger its credit, because, in such cases, the de-
mand is neither so rapid nor so considerable as to
preclude the Bank from providing the necessary sup-
ply of gold. Where trade is in such a state, indeed,
the Bank will be exposed to a considerable annual
expence in procuring specie. The punctual and ho-
nourable discharge of its obligations to the public
will frequently be found to be both inconvenient and
expensive, and its Directors will naturally be desirous
to be free from that which increases responsibihty,
and diminishes profit. But, unless in the case of a
general alarm, and discredit of bank-notes, it does
not seem that a suspension of cash payments can
ever be necessary to the safety of a bank. It de-
serves to be considered also, that an unfavourable
balance of trade, accompanied by an unfavourable
exchange, is in its own nature of short duration. It
is an evil which tends to redress itself; a large im-
portation of goods, necessarily leading to an exporta-
tion in the same proportion. But, although it is not
consistent with the plan of the present article to en-
ter fully into the subject for the consideration of
which at greater length other opportunities will oc-

87
cur, we may observe, that the foreign exchanges of a Biinkinj

country may be influenced by the state of its currency
^

at home, as well as by an unfavourable balance on its

foreign trade ; and as it is of the first importance to
mark thedistinctionbetweenanunfavourableexchange
proceeding from the state of trade, and an unfavour-
able exchange proceeding from the state ofthe curren-
cy, since the least want of accuracy in this essential
point must throw tlie whole subject into confusion, it

is material to remark, that the unfavourable state of
the exchange, and the demands for specie to which
the Bank was in consequence exposed, which are
urged by Mr Thornton as reasons for continuing the
restriction on cash payments, have always been as-
cribed by those who deny the necessity of that re-
striction, not to the state of trade, but to the depre-
ciation of the paper, in consequence of that over-
issue which they maintain to have taken place very
soon after the Bank was released from its obliga-
tion of paying in specie. Mr Thornton insists, *
that if the Bank had been opened to demands
for specie, it might, in consequence of the unfa-
vourable state of the exchange, have been ex-
hausted of its cash ; and that, to guard against this,

it was still necessary to continue the suspension of
its cash paym.ents. According to the opposite hy-
pothesis, it is maintained, that the state of the ex-
change, to which Mr Thornton refers, was connect-
ed not with the state of the trade, but with the state
of the currency,—that the Bank being now closed
against any return of its notes,, had issued them in
excess,—that having, in consequence, fallen in value,
it became profitable to return them upon the Bank
for specie,—that the demand for specie, of which
the advocates of the Bank complain, was in reality
produced by the depreciation of its own notes,—and
that the reasons, therefore, assigned by Mr Thornton
for the continuance of the restriction, rather prove
the necessity of reinforcing on the Bank the obliga-
tion of paying in cash, by which means its currency
being restored to the value from which it had fallen,
the demand for specie would have ceased ; and Bank- •

notes and specie would have been demanded indiscri-
minately. The one would have answered all the
purposes of the other, and the business of the
country would have been transacted, as before,
with a mixed currency of paper and of gold. It
is not to be supposed, indeed, that there were no
such occurrences in the history of the country, pre-
vious to the year 1797, as unfavourable balances of
trade, large importations of corn, in consequence of
scarcity, and heavy foreign expenditure, in conse-
quence of war. The Bank, from the time of its first

establishment, has had to encounter all the fluctua-
tions incident to peace or war. It has also been ex-
posed to drains of specie from unfavourable balances
of trade, as well as from the debased state of the

Were not the drams from Tuesday the 21st of February to the Saturday inclusive, much greater andmore rapid than they had been in the whole of the preceding week ?—Certainly
; they were unexampled.

wi
'^PP^^hend imminent danger previous to Tuesday the 21st ?—We cannot say we did.

When did you first apprehend imminent danger ?—We cannot say we apprehended any imminent dan-
ger, but trom the fears of the drains continuing. Not wishing to risk the drains continuing, we submitted
It to tlie Chancellor of the Exchequer.' —Report of the Lords' Committee of Secrecy, Minutes, March J 797,

* In^mrt/ into the Nature and Effects of the Paper Credit of Britain, p. 115.
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currency ; but it was not until the year 1797, that

its Directors, as a security against those inconve-

niences, bethought themselves of the singular ex-

pedient of dishonouring their own notes. In form-

er periods too, the credit of the Bank was nearly

subverted by domestic alarm. A case of this na-

ture occurred in the reign of Queen Anne, when,

from the apprehension of a French invasion, the

Bank was assailed by an alarming demand for specie.

The alarm, however, as is usual in all such cases,

soon Tjassing away, the credit of the Bank was entire-

ly re-established, and payments in specie were of

course continued during the remainder of the war.

The Directors did not venture upon the bold step

of making a temporary alarm a pretext for the per-

manent suspension of their cash payments. They

reserved this extreme remedy for extreme cases, not

thinking it applicable to those ordinary casualties

to which all banks are necessarily exposed.

At the time when the Bank of England suspend-

ed its cash payments, a law was passed, protecting a

, , debtor who offered its notes in payment against ar-

°^
rest, though his creditor, by a common action of debt,

might still recover payment in guineas, the legal cur-

rency of the country. In 1810, when guineas be-

gan to be currently sold for 2os. and 26s. in paper,

a law was passed prohibiting this traffic, and impos-

ing severe penalties on those who should exchange

bank-notes for less than their nominal value in gold.

Tenants, who offered payment of their rents in bank-

notes, were at the same time protected -against dis-

tress, though they were still liable to a common ac-

• tion of debt or of ejectment. In 1811, in conse-

quence of a great landed proprietor announcing that

he would exact payment of his rents in guineas, an

act was passed, protecting a debtor who offered Bank

of England notes in payment of his debt against all

farther proceedings. The paper of the Bank of

England became, in this manner, legal tender for all

existing debts, however depreciated it might be in

its value, and the law conferring upon it this import-

ant privilege still continues in force.

Chartered In Scotland, banking has been generally carried on

Batiks of
^j^j^ j.gat prudence and success. There are at pre-

Scotland.
^^^^^ metropolis of Scotland, three banks incor-

porated by charter, namely, the Bank of Scotland,

established by act of Parliament in 1695 ;
the Royal

Bank, established by royal charter in 1727 ;
and the

British Linen Company, originally incorporated in

1746, with a capital of L.100,000, for the encourage-

ment of the linen manufacture, but afterwards conr

verted into a bank, for the issue of promissory-notes,

and the discounting of bills. Those different banks,

besides their annual dividends, have been accumu-

lating a fund of undivided profit, which they have,

froni'time to time, been adding to their original ca-

pital. The Bank of Scotland and the Royal Bank,

have each a capital of L.l,000,000, with an additional

L.500,000 subscribed for, but which has never been

called up. The capital ofthe British Linen Company

was lately increased from L.200,000 to L. 500,000.

Of the country banks in Scotland, it may be re-

marked, that in most cases they have been establish-

ed on the security of ample funds ; and having con-

I N G.

ducted their affairs with prudence, ^hey have ge- Bankina;,

nerally increased their original capital, and on this
"^-"^^^

account have acquired a great degree of respecta-

bility and credit. It is a well known fact, that

among the Scotch banks failures have been much

less frequent than among the country banks in Eng-

land.
. TJ 1 f

In no country, perhaps, has banking been carried
{^.^'J^^j^j

to such an injurious excess as of late years it has

been iti Ireland. The national Bank of Ireland was

established in 1783, with an original capital of

L.600,000, raised by subscription, which was lent to

government at an interest of 4 per cent. It was

placed under the management of a governor, deputy-

governor,and fifteen directors ;
eight ofwhom, includ-

ing the governor and deputy-governor, were to form

a court of directors, for managing the concerns of

the Bank. They were eligible every year, and it

was provided that one third, at least, of the directors

should be annually changed.

In 1809, the Bank of Ireland obtained a renewal

of its charter for twenty-one years, on condition that

its capital should be increased by L. 1,000,000 of

stock, to be raised from the proprietary at the rate

of L. 125 per cent., and to be lent to government at

5 per cent, per annum. The Bank also agreed to

continue the management of the public debt and

loans, free ofexpenceto government, during the con-

tinuance of its charter.

In 1797, when the Bank of England suspended its

cash payments, the same privilege was extended to

the Bank of Ireland, and after this period its circu-

lation was rapidly increased. The following is an

account of the amount of its notes in circulation at

different periods:

1797 L.621,917

1801 2,266,471

1802 2,678,980

1803 • 2,633,864

1804 2,986,999

1805 2,902,438

1806 .
2,4-65,710

1807 2,818,140

1808 2,732,483

1809 • 3,141,410

1810 • 3,192,186

This increased circulation of paper appears to

have exceeded the wants of the community, since it

was followed by rise in the price of bullion, and

by the depression of the exchange. About the

year 1804, this evil had proceeded to such an ex-

tent, that guineas were openly advertised and sold

for a premium of 10 per cent., and the exchange

with London was about 17 per cent, against

Dublin. From this depreciation of the notes of the

national Bank many serious evils arose. The silver

currency, which circulated in Ireland, was generally

in a debased state, and the intrinsic value of the dif-

ferent coins was not equal to the value for which

they were current. But by the fall which had taken

place in the notes of the Bank of Ireland, those de-

based silver coins became more valuable m the form

of bullion than in the form of currency. Ihey
3
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were, accordingly, all melted down, and the com-

munity being in consequence exposed to the great-

est inconvenience, their place was supplied in D ub-

lin and other parts by counterfeits, and in seve-

ral districts by a paper currency, issued for sums

gradually decreasing from 6s. to 6d., and even

to Sd. It is calculated by several persons, who
gave evidence before a committee of the House of

Commons in 1804, that, about this time, there were

dispersed throughout Ireland 295 issuers of this pa-

per money, chiefly consisting of a motley body of

shopkeepers, merchants, and petty-dealers of all de-

scriptions. The country was inundated with this

exceptionable currency, and it was the occasion of

such general inconvenience, as well as of such nume-

rous forgeries and frauds, that the circulation of notes

for such small sums was at length prohibited by law.

Notwithstanding the prohibition, those notes still con-

tinued to circulate, the law was evaded by various

contrivances, and the want of a better currency secur-

ed their circulation. The Bank of Ireland has since

made an issue of stamped dollars, which, by supply-

ing the wants of trade, has, in a great measure, re-

medied the evil complained of.

The premium on guineas, which, in 1804, was 10

per cent., has since greatly declined, and the foreign

exchanges of Ireland have also become more favour-

able. In 1808, guineas were exchanged for paper

at a premium of 8d., and paper has since risen nearly

to par. As the Bank of Ireland has increased, in

place of diminishing, its circulation, since 1804, the

cause of this rise in the value of paper must be

sought for in the retrenchment of the notes of other

banks. It appears, accordingly, that the number of

provincial banks has, oflate years,been very consider-

ably diminished in Ireland,and that of fiftybanks which

issued notes in the year 1804, not more than nineteen

remained in 1812, the others having either failed or

withdrawn from business. * The extinction of so

large a portion of the currency would necessarily in-

crease the value of what remained in circulation.

The price of Irish bank-stock has been greatly im-

proved in value within the last twenty years. The
following is an account of its price at different periods:

1798 January gO per cent.

1799 January 115

1802 January 179
1804 January 140

1810 189
1816 September 214

Dividend on Irish bank-stock at different periods.

1798
1801
1803

Bonus in 1803
I8l6

6^ per cent.

5

10

In France the progress of banking, as of every

other domestic improvement^ was retarded by the

convulsions of the revolution. But in the year

1 803, when the peace of the continent appeared to be

secured, and tranquillity prevailed at home, the differ-

ent banks in Paris were consolidated into one great

national bank, called the Bank of France, by an act of

the imperial government. The act establishing this

bank fixed its capital at 45,000,000 francs, equal to

L. 1,875,000 Sterling, to be divided into 45,000
shares of 1000 francs each. It was vested with the

exclusive privilege of issuing promissory-notes, pay-

able on demand, in consideration of which, it made
large advances to government. Its business was to

discount bills of exchange, notes, or bonds ; but it

was prohibited from carrying on any commerce, ex-

cept in cash or bullion. The administration of the

Bank of France was committed to fifteen directors

and three censors, and to these was added a council

of discount, consisting of twelve of the principal

merchants in Paris, wlio were to have the privilege

of a vote in all matters relative to the discounting of

bills. The great body of the proprietors were re-

presented by 200 delegates, chosen from among those

possessed of the greates-t number of shares, who were

to meet annually, or oftener if they were required.

To this assembly the affairs of the Bank were to be
annually submitted, and the members of the council

of discount were to state, whether, in granting dis-

counts, the directors had conformed to the general

rules established to regulate their proceedings. These

200 representatives were also to elect the directors, of

whom three, and the censors, of whom one, wei-e to

be annually changed. It was provided that the di-

vidend for the year (1804) should not exceed eight

per cent., to be paid half-yearly, and that whatever

profit remained should be invested in the public funds,

and allowed to accumulate as a fund of reserve against

contingencies. The exclusive privileges of the Bank
were granted for fifteen years, commencing from the

year 1804.

Under these regulations, the Bank of France com-
menced its operations ; and during the first year of

its establishment, its profits amounted to 4,185,937
francs (L. 174,414), being rather more than 12

per cent, upon its original capital. Of this sum, 8

per cent, was divided among the proprietors ; the re-

mainder was invested in 5 per cent, stock, as a fund

of reserve ; and in the following year, the net profit

amounted to 4,652,398 francs (L. 193,850). In the lat-

ter part of the year 1805, the Bank of France was con-

siderably embarrassed by the drain ofits specie,which,

in 1806, continued to increase with such rapidity, that

the Bank was obliged to suspend its cash payments.

Various causes are assigned for this catastrophe, which
seems to have chiefly originated in the necessity of

making large remittances of specie to the armies then

engaged in the Austrian war—in the great advances

of the Bank to the Government—in the over issue of

its notes—and finally, in vague and unfounded alarms

which generally prevailed respecting its solvency.

Its notes fell from their standard value, and were ex-

changed at a discount for specie. The exchange
with the country of France became at the same time

unfavourable to Paris, to the amount of 12 per

cent. ; and the Bank having restricted its discounts,

several important bankruptcies took place, which

* Wakefield's Statistical and Political Account of Ireland, Vol. II. p. 171.
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tended greatly to increase the general alarm.* After
the peace of the Continent was re-established by the

treaty of Presburg, the advances made by the Bank
to the government were punctually repaid, and pay-
ments in cash were resumed about the commence-
ment of the year 1806. In the course of this year
also, in consequence of a decree of the imperial go-

vernment, a change took place in the administration

of the Bank. In place of fifteen directors, its affairs

were committed to a governor and two deputy-go-

vernors, who were to be appointed by the Emperor.
At the same time, its capital, consisting of 45,000
shai'es of 1000 francs each, was increased to 90,000
shares, or to 90,000,000 of francs.

The new shares were disposed of by the Bank to

great advantage, and in consequence of this acces-

sion to its capital, it was enabled considerably to ex-

tend its operations. By an imperial decree issued at

Bayonne, in the year 1808, it was authorized to

establish branches in some of the chief provincial

towns; and establishments of this nature were bi gun
at Lyons and Rouen, for the purpose of circulating

bank-notes, and ofdiscounting bills of exchange. But
the merchants of these towns, though they willingly

received accommodation from the banks, showed no
disposition to circulate their notes. Almost all the

notes issued were immediately returned on the Bank
for payment ; and it is worthy of remark, that neither

the notes of the ancient Caisse d'Escompte, nor those

of the present Paris Bank, have ever obtained any
general circulation in the country of France.

In 1814, when France was invaded by the com-
bined armies of Europe, the Bank of Paris was called

upon to make large advances to government, and, at

this period, its notes in circulation, joined to its

other engagements, exceeded by about 20 millions

of francs the value of the specie, and other effects

of which it was possessed. A general alarm began

to prevail ; the Bank was exposed to a ruinous drain

of its specie; and on the 18th January a resolution

was adopted, not entirely to suspend its cash pay-

ments, but to limit the sum to be paid in cash to

500,000 francs per day, and not to pay more to each

individual than 1000 francs. In February the Bank,

having made the necessary arrangements, resumed
its payments in cash for all sums, and dui'ing the

siege and capture of Paris, it continued to pay in cash,

even while the cannon thundered at the gates of the

city. In like manner, during the subsequent invasion

of the country in 181 5, payments in cash were not, nor

have they ever been since suspended even for a day.

In all the trying situations in which they have

been placed, the Directors of the Bank of France

appear to have displayed a laudable zeal to fulfil

their engagements to the public. This bank, like the Banl^

Bank of England, has frequently been employed as a ^"^v
great engine of state ; its funds have been diverted

from their proper purposes to assist in the great

emergencies of the public service; and its directors,

yielding to the pressure of temporary demands, have
been forced, for a time, to su.spend their payments
in cash. But the Bank of France has always resum-
ed the ordinary course of its payments as soon as the

alarm and the demand for specie began to abate ;

while the Bank of England, having once obtained

a dispensation from its obligations to the public,

seems ever since to have been intent on securing the

continuance of this privilege. The example of the

Bank of France, which, though it suspended its cash

payments, in consequence of the pressure arisii^g

from domestic alarm, resumed those payments as soon
as the alarm began to subside, may serve to expose
the insufficiency of the arguments urged in tliis coun-
try in favour of the continued suspension of cash psLy-

raents by the Bank of England. The circumstiJnces

of the two banks appear to have been precisely simi-

lar, and no reason can be imagined to justify the

one more than the other in continuing to refuse pay-

ment of its notes.

The following is a statement of the affairs of the

Bank of France on the 12th August 1816: f
Francs. L.

90,000 shares of 1000 francs

(L. 45 each), - 90,000,000 4,125,000
Fund of undivided profit, 21,600,000 990,000

111,600,000 5,115,000

Investment of this Capital.

Frmics.

In the 5 per cent. Consol.

{from which a revenue is

derived of 2 millions), 33,500,000
In shares of its own, which

it has repurchased (which

has the same effect as if,

by the rules of its institu-

tion, the number of shares

had been more limited),

Advances made to govern-

ment on treasury-bonds,

or other securities bear-

ing interest,

Propei'ty,

Specie and bills, -

25,500,000

26,000,000

4,000,000

22,600,000

L.

1,395,834

1,062,500

1,083,335

166,666

941,667

111,600,000 4,650,000

* Considerations sur L'Institution des principales Banques de DEurope, particulierement sur celle de

France. Par M. Monbrion. 1805. Rapport fait a la Chambre de Commerce par une commission speciale

sur la Banc^ue de France, et les causes de la crise quelle a eprouvee. 1806.

f The Editor was enabled to furnish the Writer of this article with some of these particulars in regard

to the Bank of France, and with this statement of its affairs, means of a communication kindly made

to him by M. Jean-Batiste Say, dated at Paris, on the 14th August last (1816). M. Say is well known as

the Author of Traite d'Economic Politique, in 2 vols. 8vo, a work, perhaps the most generally sound, instruc-

tive, and comprehensive, that has been published on that important science since the appearance of the

Wealth of iSiations,



BANKING.
Debts owing by the Bank of France on the 12th

August 1816:

Francs.

The amount of its notes in

circulation, - - 70,000,000
Amount of deposits, - 20,000,000

90,000,000

L.

2,916,667
833,334

3,750,000

For this sum the Bank has either specie in its cof-
fers, or good bills, generally at the short date of 45
days. If we add to this the sura of 22,600 francs in
bills and specie, already stated as part of its capital, it

follows that the Bank of France, on the 12th August
1816, was possessed of effects to the amount of
112,600,000 francs (L. 4,691,667). Of this sum it

had 41,000,000 francs in hard cash.
The following is an account of the dividends from

I8O6 inclusive

:

Profit Divided.
Profit

Undivided.

1805-6.
Francs. Francs.

72 per cent. •80
100 Da^so/1806,^
to December 31. /

20 2 -40

I8O7. 82 10 -29
1808. 73 6 -87
I8O9. 74 7
1810. 74 7 -07
1811. 66 3 -02
1812. 69 -75 4 -87
1813. 75 -50 7 -75
1814. 60*
1815. 64 2
I8I6. half-yearhj

1
36' 3dividend.

In the United States, banking has of late years
kept pace with the general progress of wealth and

improvement throughout the Country, and banks
have, in consequence, been established in all the
most considerable towns. In 1 804, they were cal-
culated, according to the most accurate computa-
tion that could be made, to amount to eighty, in-
eluding ten subordinate banks ; and the capital in-
vested in this business was estimated at 50,000,000
of dollars, -j-

The principal American bank is that of the United
States, which was incorporated by an act of the Le-
gislature in 1791. By this act, it is provided, that
the capital stock shall consist of 10,000,000 dollars,
in 25,000 shares of 400 dollars each, one-fourth to
be paid in specie, and three-fourths in 6 per coit.
stock. The bank is restricted from taking more
than 6 per cent, on their discounts, or from advan-
cing more to government than 100,000 dollars. It
declares half-yearly dividends, which, from its esta-
blishment, have been 4 per cent., with two surplus di-
vidends, one of 1 per cent., and the other of 2 per
cent. The date at which it discounts bills is two
months.

The late war in which America was involved with
Great Britain, seems to have occasioned consider-
able disorder in the state of her circulation. From
the speech of the President to the Congress, in De-
cember 1815, it would appear, that the public fi-

nances and trade of the United States had been ex-
posed to great inconvenience from the want of some
uniform national currency, and from the disappear-
ance of the precious metals. To remedy these evils,
it was purposed to establish a new bank at Phila-
delphia, on the security of such ample funds as should
engage universal confidence, and should thus give its

notes a free circulation through every part of the
United States. A bill, for this purpose, was passed
in the last Session of Congress, and it is understood,
that the capital required has been since subscri-
bed, (o.)

,91
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Banks for

Savings.

BANKS FOR SAVINGS. The institutions
pointed out by this designation constitute a variety
of money-banks, in general, and, to a certain extent,
partake of the nature of the class.

Of money-banks, in general, the end is to aflPord
to the owner of money two advantages; the first,
safe custody for his money ; the second, a profit by
itj under the name of interest. Other advantages
which banks afford, or are capable of being made to
afford, it is not, for the present purpose, necessary
to bring to view,

s of The circumstances of the poor man lay him under
class many disadvantages, as compared with the rich. In
Uaks, this case, we find a particular example. The money

of the rich man, being in considerable quantity, easi-
ly finds individuals who will perform for it the func-

tions of banking, because it yields an adequate pro-
fit.

The money of the poor man, being small in quan-
tity, can find nobody to perform for it the functions
of banking, because it is incapable of yielding an
adequate profit.

Let us consider the natural tendency of this situa-
tion of the labouring man. He can make no profit

by money retained. He also lies under many chances
of being unable to preserve it. The coarse and imper-
fect means for shutting his house, or any receptacle
which it may contain, exposes his little treasure to the
hand even of a clumsy depredator. Accordingly, we
find, that persons in the lower situation of life, who ac-
quire a reputation for the possession of hoards, are al-

most always robbed. If they are disposed to lend the

* To make out this dividend, 194,238 francs were taken from the fund of undivided profit.
T 6ee Economtca, or Statistical Manualfor the United States of America, p. 159, I60.
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Banks for fruit of their industry and frugality, their limited expe-

Savinss. rignce of mankind makes them yield to the man who

takes most pains to persuade them ; and that is often

the man who never means to pay them again, and

who has, therefore, the strongest motives to take the

measures necessary for gaining their confidence.

Money is for two purposes It is either for pre-

sent use, or future use; and wisdom directs that

it should be employed for the one or the other, ac-

cording as, in either case, it is calculated to contri-

bute most to happiness upon the whole. But the

poor man is thus deprived, in whole, or in part, of the

means of applying his money tofuture use. To this

extent, therefore, even wisdom itself would direct

him to employ it for present use, in whatever way it

is capable of adding most to his enjoyments. Parsi-

mony in such a case is hardly a virtue.

The rich are commonly, we cannot say always,

very severe observers of the conduct of the poor,

and nearly as often unjust. How nearly universal

among them are the exclamations against the im-

providence of the poor ! by which is meant the

practice of devoting to present use the whole of their

earnings, without reserving as great a portion of them

as possible to future use. Amid these exclamations,

the degree is totally forgot, in which the poor are

deprived of the means of reserving money for future

use, and the consequent propriety and prudence of

devoting it wholly to present use.

If human happiness is prodigiously improved by

reserving for future use a proportion of the command

which, over and above the necessaries of life, a man

may possess over the means of enjoyment, it is sure-

ly desirable that this great instrument of happiness

should, in the greatest degree possible, be provided

for the most numerous, and in the same degree in

which the most numerous, the most important poi--

tion of the race. To place it in the power of this

portion of the race to secure a share of the good

things of life for future use, a system of banking,

adapted to their circumstances, is evidently, in the

present state of society, in the highest degree desir-

able. It is one of the m.eans, without which, or

something equivalent, the end cannot be obtained.

The question, respecting the utility of banks,

adapted to the circumstances of the labouring branch

of the population, being thus decided, it only remains,

as should seem, to inquire, what is the sort of institu-

tion by which the advantages of a bank,—safe cus-

tody, and profit for money, can be most completely

secured to this great class of the population. When
this second question is resolved, the subject, it may

be supposed, would be exhausted. The supposition,

however, would be erroneous, and the exposition would

still remain very imperfect, and even superficial.

When it is ascertained, that banks for the cash of

the poor would be useful to the poor, we should act

very carelessly, if we remained contented with a

mere vague conception of utility in general. To

complete the inquiry, we should trace the subject in

its ramifications, and pursue them to the very point

of termination. We should not be satisfied with a

belief that banks will, to some degree, and in some

way, we know not what, be useful to the poor. We

should ascertain, with accuracy, in what way or Banks for

ways, and in what degree, they will tend to increase the .^^'"i!*

happiness of this principal branch of the population.
"^^^

This is rendered more necessary, by the conduct

of those who have chiefly undertaken the patronage

of banks for this class of the population. They have

been too lavish in their promise of beneficial effects

from this desirable institution. They have stretched

the vague idea of utility to any extent which suited

their imaginations. There is nothing desirable for

human beings which they have not described as the

natural product of banks for the poor. Happiness

and virtue are two things which they will be sure to

produce in any quantity we please.

But when gentlemen treat us with these exti-aordi-

nary promises of good from Savings Banks, they

take not sufficient pains to show the connection.

They neglect to inform us how the events are to come

about. They do not show in what manner,"' if the

one set of things precede, the other things which

they so largely predict, must ail of them follow.

Now, this is not satisfactory. This is to assume and

affirm, not to disclose. This is to beg the question,

not to resolve it. This way of proceeding not only

removes no uncertainty, it has a tendency to draw

men upon false ground, and to recommend to them

measures for practice founded upon mistaken no-

tions of things, and therefore pregnant with the

chances of evil.

The first part of a sound and rational inquiry into Different

the subject of Savings Banks would thus undoubt- Views of

edlybe, to ciejine the utility which the institution
J^J^

Uji-
.

is calculated to produce; to ascertain exactly the
/J^,} f,.jj„

ingredients of which the composition is formed, and Savings

the quantity in which it may be expected to exist. Banks.

For this purpose, it may be remarked, that the

effects calculated to arise from the institution of

Savings Banks are of two sorts ;
1st, the immediate

;

2dly, the derived. The first result at once from

the operations of the Bank. The second arise only

from the first, and are, in reality, the effects of the

effects.

1. The effects of the first stage,—the effects which

immediately result from the operations of the Bank,

are two,—safe custody for the money deposited, and

interest upon it.

Of these effects no general exposition is required.

They are known and familiar to every body.

2. The effects of these effects come next under

review. They are more complicated, and far less

easy to understand.

It is expected that safe custody for money, and a

profit by it, in the shape of interest, will produce a

disposition to accumulate. This is the second stage.

From this, other effects, which may be called effects

of the third stage, are expected.

The disposition to accumulate will produce indus-

try and frugality, which implies temperance. This

is the third stage, and these are effects of the third

derivation.

Industry and frugality will produce a reserve of

wealth. This is the effect of the fourth stage, or

fourth derivation.
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fov This reserve of wealth will produce an effect of

the fifth stage, namely, security against the miseries

of want.

The utility consists in these latter effects, the in-

dustry and frugality, the provision against the mise-

ries of want. These, then, are the ingredients of

which the compound is formed. The question is,

in what degree it may be expected to be produced :

in other words, what power can the banks in ques-

tion possess to produce among that class of thp po-
pulation industry, frugality, and a provision against

the miseries of want ? It is the resolution of this

question which is required at the hands of every
one by whom is undertaken an account of a system
of banking adapted to the circumstances of the
poor.

It is impossible to speak with any accuracy of the

circumstances of the most numerous class of the

people, without bearing in view the principle of po-
pulation, or the law according to which the multipli-

cation of the species takes place.

This law is by no means of recent discovery. It

had long in political philosophy been regarded as an
established fact, that a nation is always peopled up
to its means of subsistence ; that the only check to
population is the want of food ; that mankind, as
Burke somewhat ingeniously expressed it, " propa-
gate by the mouth ;" and that the number of men, if

food were not wanting, would double, as the example
of America proved, every twenty or five and twenty
years. But after establishing this doctrine, the world
seemed a long time afraid to look it in the face, and
glad to leave it in the situation into which it had
been brought. At last, a period arose when meit of
a certain description began to talk intemperatejy
about the opinion, that the human condition was pro-
gressive, and susceptible of indefinite improvement,
and men of another description began to be alarmed
at this doctrine.

In opposition to the persons who spoke with en-
thusiasm of this susceptibility of improvement, under
the name of the perfectibility of the human mind, Mr
Malthus brought forward the principle of population.
It was not enough for his purpose to say, that

population ascended to the level of food ; because
there was nothing in that relation inconsistent with im-
provement, or opposite to the principles of perfectibi-

lity, tie went, therefore, a step farther, and said, that

population rose beyond the level of food ; a situation

in which vice and misery must of necessity prevail,

and unlimited progression was impossible.

Though no part of the doctrine of Mr Malthus
has been left uncontested, it is now, among thinking
men, pretty generally allowed, that, excepting cer-

tain favourable situations, as in new countries, where
there is unoccupied land of sufficient productiveness,

which may be placed under cultivation as fast as

men are multiplied, a greater number of human be-
ings is produced than there is food to support.

This, it is understood, is the habitual condition of
human nature. The disposition of mankind to mar-
ry, and the prolific power with which nature has en-
dowed them, cause a greater number of human be-
ings to be born than it is possible to feed ; because
.the earth cannot be made to increase her produce

: SAVINGS,
so fast as the procreative power of the human con- Banks

stitution increases consumers.
This is the proposition which Mr Malthus added

to the doctrine of population ; and it is undoubtedly
a proposition of extensive import, pregnant with con-
sequences of the greatest moment,' and materially

changing our views of the measures necessary to be
pursued for improving the condition of mankind.

It is perfectly evident, that, so long as men are
produced in greater numbers than can be fed, there
must be excessive misery. What is wanted then is,

the means of preventing mankind from increasing so
fast; from increasing faster than food can be in-

creased to support them. To the discovery of these
means, the resources of the human mind should be
intensely applied. This is the foundation of all im-
provement. In the attainment of this important end,
it is abundantly plain that there is nothing impracti-
cable. There is nothing which offers any consider-
able difficulty, except the prejudices of mankind. -

Of this doctrine, one of the facts which it is on
the present occasion peculiarly necessary to carry in

view, is the mode in which the misery in question,

the misery arising from the existence of a greater
nurabeV of human beings than there is food to main-
tain, diffuses itself.

For a share of the food which is brought into ex-
istence, the greater part of mankind have nothing to

give but their labour. Of those who are endeavour-
ing to purchase food by their labour, there is not
enough for all ; some must want. What is the con-
sequence ? Those who ai-e in danger of being left out
in the distribution, offer more labour for the same
quantity of food ; that is to say, they agree to work for

less wages
; by this competition, the wages of labour

ai-e reduced, and made so lowthat they are not suffici-

ent to procure food for the families of all the labourers.

The whole are placed in the lowest and most afflict-

ing state of poverty ; and of those whose wants are
more than usually great, or supply more than usually
small, a portion must die, from the want of a suffi-

ciency of the necessaries of life. The state of wages is

sufficient to afford the means of existence to as many
as the food produced can bai-ely preserve alive; the su-

perabundance, who, by their competition, have ren-
dered thus miserable the situation of the rest, must
inevitably perish. Whatever the state of production
in regard to food, the wages of the labourer are suf-

ficient to enable the labourers, as a body, to raise a
number of children sufficient to keep up the popula-
tion to the level of the food. The labourer who has
the number of children correspondent to that in-

crease, has just enough to keep his family alive, and
no more. Those who have a greater than this num-
ber, and not a greater than the usual means of pro-
curing food, must partially starve.

This is the natural unavoidable condition of the
greater part of mankind, so long as they continue to

produce numbers greater than can be fed. The
question then is, what are the effects which, in this

situation of mankind, the institution of banks for

the savings of the poor are calculated to produce ?

Every thing, as we have already seen, is to be de-
rived through the medium of the disposition to ac-

cumulate.
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But the disposition to accumulate, as far as men

are wholly deprived of the means of accumulation,

is out of the question ; for either it is wholly inca-

pable of existing, or exists to no manner of purpose.

Of the labouring people, however, who have fa-

milies, all but those of whom the families are uncom-
monly small, or who possess uncommon advantages,

are, according to the principle of population, either

in a state of starvation, or upon the very brink of it,

and have nothing to accumulate.

The unmarried part of the population, therefore,

those who have no families, or those who have very

small ones, are those alone to whom the institution

of savings banks can present any motives whatsoever.

The question is, what are the effects which will be

produced upon society by the motives which it pre-

sents to this reduced part of the population ?

That it will increase to a certain extent the dis-

position to accumulate, may naturally be expected.

To how great an extent, general principles afford us

no means of very accurately foreseeing. We must
wait for experience to determine. In the meantime,

we know that single persons are for the m.ost part

young ; and that youth is not the season when the

pleasures of the present moment are most easily

vanquished by those of the future. The training of

the human mind must be more skilful, and more
moral to a vast degree, before this salutary power
will belong to any considerable portion of the youth

in any class of the population, especially in the least

instructed of all.

Let us next inquire the tendency which it will

possess, whatever the degree in which it may be ex-

pected to exist.

In the first place, it will produce an abstinence

from such hurtful pleasures as are attended with ex-

pence. Under this description is included the plea-

sure of intoxicating liquors, and no other possibly

whatsoever. There is hardly any other indulgence

on which any portion, worth regarding, of the earn-

ings of the poor is bestowed, which can at all deserve

the name of hurtful, or from which there would be

any virtue in abstaining, if the means of obtaining it

were enjoyed in sufficient abundance. To this, then,

the moral effect of savings banks may be supposed to

be very nearly confined. But assuredly this, if it can

be produced in any considerable degree, must be

regarded as an effect of no ordinary importance.

Passing from the moral effects, we come to the

accumulation which it may be in the power of the

unmarried part of the population to make. To this,

and what may spring out of it, all the remaining ef-

fects of savings banks are evidently confined.

A part of the unmarried population will make ac-

cumulations, and undoubtedly they ought, if pos-

sible, to be provided with the means of doing so.

Let us suppose that the greatest part of them pro-

fit by those means. What consequences are we able

to foresee?

Of unmarried persons there are few who are not

looking forward to the married state, and few by
whom, sooner or later, it is not entered. As soon

as persons of the lower class are married, or, at any

rate, as soon as they have a certain n-umber of

children, their powers of accumulation cease. But
there is a previous hoard : What becomes of it ?

It is either wholly expended, at the time of

marriage, upon the furnishing of a house ; or it is

not.

If it is wholly expended upon the furnishing of

a house, it contributes to present enjoyment, like

any other expence whatsoever; like that, for example,

of a fine coat ; and forms no longer a provision

against a day of adversity and the evils of want.

Let us suppose that it is not wholly expended
upon the furnishing of a house, but that a portion, at

least, of it remains. This, it will be said, is reserved as

a provision against want ; and of this the beneficial

effects may be reckoned sure. But abstracting from
extraordinary cases of bad health, least common in

the earliest stage of the married life, and other ex-

traordinary accidents, the first pressure will arise

from the increase of the family. After that number
of children is born, which exhausts the earnings of

the father, the birth of another child produces the

miseries of want. If there is no fund remaining from
former accumulations, hardship introduces death, and
the amount of the population is thus, upon the whole,

kept down to the level of the food. If there is a

fund remaining from former accumulations, it will

now of necessity be consumed ; and by its consump-

tion will enable the family to go on a little longer
;

to rear a child or two more. But the number of

children reared was before as great as there was food

to maintain. If a greater number is raised, there is

an excess of population, who bid against one another

for employment, and lower the wages of labour.

Already, the great mass of the population were in a

state of unavoidable misery from the lowness ofwages.

An increase of poverty is now brought upon them

;

and their situation is rendered more deplorable than it

was before. It is impossible not to consider this as

one of the effects, which a fund accumulated before

marriage, by the laborious part of the community,

has a tendency to produce. And this is a tendency

altogether noxious.

The greater part of those who have talked and
written about savings banks have left the principle of

population altogether out of their view. They have,

therefore, left out of their view that circumstance on

which the condition of the most numerous class of

mankind radically, and irremediably, and almost

wholly depends. Of course, their observations and
conclusions are of little importance.

Others, whose minds are philosophical enough to

perceive the influence of the principle of population

upon the condition of the great bulk of mankind, are

of opinion, that savings banks will have a salutary

effect upon the principle of population, and amelio-

rate the condition of mankind, by lessening the ra-

pidity with which they multiply. This is a specu-

lation of the deepest interest. If this be an effect of

savings banks, they will, indeed, deserve the attention

and patronage of the philanthropist and the sage.

The following is the mode in which the authors of

this opinion believe that the happy effects which

they anticipate will take place. The means of pro-

fiting by the reserve of a portion of their earnings.
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for which savings banks will provide for the unmarried

part of the labouring people, will give them, it is sup-

posed, a taste for accumulation : Aware of the im-

possibility of accumulating after marriage, their de-

sire of accumulation will make them defer the period

of marriage : Of deferred marriages, the result will

be a less numerous offspring : A smaller number of

people in proportion to the food will be reared : The
competition for food will be reduced ; the competition

for hands will be increased
;
wages will rise ; and the

cruel poverty of the mass of the population will be
abated.

In this deduction, nothing is doubtful, unless the

commencing step. If the desire created in young
persons for accumulation is sufficiently strong to pro-

duce any considerable postponement of the period of

marriage, all the other effects will necessarily follow

;

a reduced number of children ; an increased reward
of labour ; and a correspondent amelioration in the

condition of the greatest portion of the race. Sav-
ings banks will prove one of the most important in-

ventions, to which the ingenuity of man has yet given

existence.

It would be rash, however, to claim as an ascer-

tained fact, that savings banks will have the effect

of i-etarding the period of marriage. There are per-

sons who hold the very opposite belief. They say,

that what chiefly retards marriage at present among
the better part of the labouring population, among
those who have a regard to appearance, and a value

for respectability, is the want of means to provide

the furniture of a house; that savings banks will en-

able them to provide that furniture at an earlier period

than at pi'esent ; and that the institution will there-

fore accelerate the period of marriage, increase the

number of those who cannot be fed, and thus add to

the calamities of mankind. They ridicule the idea,

that the love of saving will become, in the breast

of young persons, a match for the passions which
prompt them to marriage.

If we consider accurately what takes place among
mankind, we shall probably conclude that both ef-

fects will be produced ; that the love of saving will,

no doubt, induce some persons to defer the period of
marriage ; but that the means of furnishing a house,

placed at an earlier period within their reach, will

produce the very opposite effect in regard to others.

The question is, which class is likely to be the

most numerous ? and this is plainly one of those

questions to which no very certain answer can be
given. But if we consider the strength of the pas-

sions which urge to marriage, we shall probably sus-

pect that it will not be easy for the love of saving to

acquire an equal force in the breast of any consider-

able portion of persons who are young, whose educa-
tion has been very bad, and who hence have little

power either of foresight or of self-command.
Such are the different views which may be taken

of the effects which banks for the savings of the poor
will produce. The exposition is useful to check the
intemperate conclusions of enthusiastic patrons, and
to show that much more than the mere institution

of savings banks fs necessary to produce any consi-

derable amelioration, either in the physical or moral

I S A V I N G S. 95
state of the poor.' In conjunction with other causes, Banks for

savings banks are not only desirable, but necessary.
The noxious consequence will be, if those who have

'-^^^'"^

it in their power to do more, shall suppose that sav-
'

ings banks are sufficient to do all, and there should
limit their exertions. Taken by themselves, it is at
least a doubt whether savings banks may not pro-
duce as great a quantity of evil as good.

It now remains that we should give an account ofHistoryof
the measures which have been taken for the establish- «avin!;s

ment of savings banks, and endeavour, if we can, to ^^^nks.

ascertain the most useful form which they are capa-
ble of receiving.

We are not aware that the idea of an institution,
answering in any degree the description of a savings
bank, was in this country expressed in public before
the year 1797, when a peculiar scheme for the ma-
nagement of paupers, or persons deprived of the
means of maintaining themselves, was published by
Mr Bentham in Young's Annals of Agriculture. It
would require too long a digression to give an account
of this plan of Mr Bentham, which embraces a great
number of points, and would require an exposition
of considerable complexity. Of that plan, one part
consisted in the institution of what he distinguished
by the name of Si.frugality bank.

The series of wants to which it was by him des-
tined to operate as a remedy, were as follows

:

1. Want of physical means of safe custody, such
as lock-up places ; thence, danger of depredation,
and accidental loss.

_
2. Difficulty of opposing and never-yielding re-

sistance to the temptations afforded by the instru-
ments of sensual enjoyment, where the means of pur-
chasing them are constantly at hand.

3. Want of the means of obtaining a profit by the
savings of the poor, or the use of them in portions
adapted to their peculiar exigencies.

4. Want of a set of instructions and mementos
constantly at hand, presenting to view the several
exigencies, or sources of demand for money in store,
and the use of providing it.

He next proceeded to sketch the properties which
appeared to him to be desirable in a system of fru-
gality banks, commensurate to the whole population
of the self-maintaining poor. These were,

1. Fund, solid and secure.

2. Plan of provision all-comprehensive.

3. Scale of dealing commensurate to the pecunia*
ry faculties of each customer.

4. Terms of dealing sufficiently advantageous to
the customer.

5. Places of transacting business suitable ; viz. in
point of vicinity, and other conveniences.

6. Mode of transacting business accommodating,
7- Mode of operation prompt.
8. Mode of book-keeping clear and satisfactory.

In the plaa, however, of the bank which Mr Ben-
tham contemplated for answering the purposes which
he thus described, he did not direct his view to that
simplest of all the forms of banking, the mere re-
ceipt of money, to be paid again with interest when,
demanded; the form to which the patrons of savings
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banks at present appear judiciously to confine their

attention. Mr Bentham's proposal was to receive into

the frugality banks the deposits of the poor, not for the

mere purpose of yielding an interest, and being with-

drawn when wanted, but to form or purchase an an-

nuity for old age, when the power of earning would

be either destroyed or impaired.

That the accumulation of the poor might not, how-

ever, be confined to one exigency, though that the

greatest, he proposed that this superannuation annui-

ty should be convertible, in the whole or in any part,

into any other species of benefit, adapted to the exi-

gencies of the owner. It might, for example, be

converted into an annuity for an existing wife, in the

event of widowhood. It might be converted into an

annuity during the nonage of a certain number of

children. It might serve as a pledge on which to

borrow money. Part of it might be sold to raise a

marriage fund, or it might be simply withdrawn.

Mr Bentham then proceeded to compare the ef-

fects of a system of frugality banks with those of

friendly or benefit societies. To this comparison,

however, we cannot with any advantage proceed, till

that other species of institution is first described.

We are, therefore, inclined to reserve it wholly to the

article 13enefit Societies, to which the reader is

referred.

It is somewhat remarkable, that no allusion which

we can perceive in any of the numerous pamphlets

to which the subject of savings banks has lately

given birth, is made to this early scheme of Mr
Bentham ;

though the work in which it is contained

not only appeared in a periodical and popular publi-

cation so long ago, but was laid upon the table of

the committee of the House of Commons, appointed

to inquire into the subject of Penitentiary Houses in

1811, and referred to in the appendix to their report;

and was published separately in one 8vo volume, in

1812, under the title of Pauper Management im-

proved.

A&no attempt was made to carry Mr Bentham's

plan of pauper management into practice, his scheme

of a frugality bank, as a part of it, remained with-

out effect.

The first attempt, as far as our researches have

been able to discover, to give actual existence to the

idea of a bank adapted to the exigencies of the poor,

was owing wholly to a lady, to whom the pubUc are

indebted for several excellent productions of the pen,

and who never took up her abode in any place,

while health and strength remained, without endea-

vouring to perform something of importance for

ameliorating the condition of those by whom she was

surrounded, Mrs Priscilla Wakefield, the lady to

whom we allude, residing, in the year 1803, at Tot-

tenham, in Middlesex, a populous village, within a

few miles of London, not only projected, but was the

means of instituting, and the principal instrument in

carrying on, a bank at that place for the savings of

the poor. Aii account of this institution, drawn up

by Mrs Wakefield, and dated the 24th ofMay 1804,

was published in the fourth volume of the Reports

of the Society for Bettering the Condition of' the

Poor. The account is so short, and so much to the

purpose, that it may with advantage be inserted here.

" Extract from an Account of a Charitable BanJc at

Tottenham for the Savings of the Poor, by Mrs
Wakefield.

" For the purpose of providing a safe and con-

venient place of deposit for the savings of labourers,

servants, and other poor persons, a charitable esta-

blishment has been lately formed at Tottenham, in

the county of Middlesex. It is guaranteed by six

trustees, who are gentlemen of fortune and responsi-

bility, most of them possessing considerable landed

property. This renders it as safe and certain as in-

stitutions of this kind can be, and insures it from

that fluctuation of value to which the public funds

are liable. The books are kept by a lady, and never

opened but on the first Monday in every month,

either for receipts or payments. Any sum is received

above one shilling ; and five per cent, is given for

every 20s. that lies 12 kalendar months ; every per-

son so depositing money being at liberty to recal it,

any day the books are opened ; but no business is

transacted at any other time.

" The money so collected is divided equally be-

tween the six trustees. For every additional L.lOO,

a new trustee is to be chosen ; so that a trustee can

only risk his proportion of L.lOO. None but the la-

bouring classes are admitted to this benefit; and

there is no restriction as to place of residence."

" OBSERVATIONS.
" These few simple rules are all that have hitherto

been found necessary for the establishment of this

charity, the design of which is both original and use-

ful. To those who have applied themselves to that

branch of political economy which relates to increas-

ing the comforts, and improving the morals of the

inferior classes of society, it must be obvious that

every endeavour to encourage and enable them to

provide for their own wants, rather than to rely upon

the gratuitous gifts of the rich, are of great advan-

tage to the whole community.
" It is not sufficient to stimulate the poor to indus-

try, unless they can be persuaded to adopt habits of

frugality. This is evinced amongst many different

kinds of artisans and labourers, who earn large wages,

but do not in general possess any better resources in

the day of calamity than those who do not gain above

half as much- money. The season of plenty should

then provide for the season of want, and the gains of

summer be laid by for the rigours of winter. But

it must be obvious how difficult it is for even the so-

ber labourer to save up his money, when it is at hand

to supply the wants that occur in his family. For

those of intemperate habits, ready money is a very

strong temptation to the indulgence of those perni-

cious propensities.

<' Many would try to make a little hoard for sick-

ness or old age, but they know not where to place it

without danger or inconvenience. They do not un-

derstand how to put money in, or to take it out of

the bank ; nor will it answer for small sums, either in

point of trouble or of loss of time. The same causes

frequently occasion thoughtless servants to spend all

their wages in youth, and in consequence to pass iheir

old age in a workhouse,—a sad reverse from the in-

dulgence of a gentleman's family, to which they have

Banks
.Savings



BANKS FOR SAVINGS. 97
Bmki for been habituated. Many instances indeed have oc-
SHvings. curred, that, for want of a place of security for their

money, the poor have lost their hard earned savings,

by lending it to some artful or distressed person, who
has persuaded them it will be safe in his hands.

" The success of the little bank for children, con-

nected with the Tottenham Female Benefit Club,

mentioned in a former part of the reports, encouraged

the present design ; and it may be worth remarking,

that the bank was opened by an orphan girl of four-

teen, who placed L.2 in it, which she had earned in

very small sums, and saved in the Benefit Club."

In 1805 and 1806, two pamphlets were published

by Mr Bone, in the first of which he seems to have

had it chiefly in view to point out the objects to which

a scheme for preventing among the poor the miseries

of want ought princij)ally to be directed ; in the se-

cond, to sketch the form of an institution by which

those objects might be obtained. The scheme of Mr
Bone is, however, nearly as comprehensive as that of

Mr Bentham, and, therefore, extending far- beyond
the subject to which the present article is confined.

The following are its principal objects

:

1. To provide comfortable dwellings for all who
require them.

2. Sums for their maintenance.

3. A provision for widows and children, education

for the latter included.

4. Endowments to children at 21 years of age.

5. Temporary dwellings to destitute strangers.

6. To afford small loans.

7. Provision for persons who have belonged to the

army or navy.

8. To grant annuities to pei-sons to whom that

mode of assistance is the best adapted.

9. To afford a provision for persons lame, or other-

wise disabled.

10. To procure situations and employment for

those deprived of them.

11. To nurse and educate children, as many as

possible of the children of those who are themselves

the least qualified for the task.

12. To provide baths and lavatories for the poor.

To the accomplishment of this scheme, banking,

however, contributes a diminutive part. It is not

proposed that all this should be accomplished by the

funds of the poor themselves. The receipt, however,
of the contributions of the poor, forms an -essential

article of the plan, and so far it involves in it the prin-

ciple of a savings bank. It was proposed to receive

the contributions of single persons, and return them
with premiums at the period of marriage ; to receive,

farther, the contributions both of the single and
the married, with a view to the future and ultimate

provision ; for though all persons would, according
to this scheme, receive a provision, it would be a
provision with more or less of excellence, according
to the contributions of the individual.

In 1807, the minister of the parish of West Calder,

in Scotland, founded a bank for the savings of the

principal class of his parishioners; and in 1810,
without any knowledge of what had been accom-
plished in West Calder, Mr Duncan, the minister

of'Ruthwell, another of the Scottish parishes, esta-

blished one in his own, in nearly a similar form. Mr
VOL. II, fARX I.

Duncan, in a well written pamphlet, in which he de-

scribes the form of his own institution, and explains

the object which the system has in view, and the

principles upon which it is founded, informs us, that

his idea of an economical bank for the savings of the

industrious, was accidentally suggested to him by a
perusal of the pamphlet, entitled. Tranquillity, of
Mr Bone, at a time when his mind was peculiarly

excited to the consideration of the subject, by the
circumstances of the poor in the town and vicinity of
Dumfries, and by the threatened approach of what-

he deemed a national misfortune, the introduction of

poor-rates.

The course pursued by Mr Duncan is in the high-

est degree instructive. It is founded upon an ac-

curate knowledge of human nature, in which the

men who step forth from elevated situations to ame-
liorate the condition of their fellow-creatures, are
in general singularly deficient, and therefore most
commonly reap nothing but the natural fruit of inju-

dicious measures—disappointment. As a great effect

was intended to be produced upon the minds of the

people, Mr Duncan saw the necessity of carrying the
minds oif'the people along with him, and of adopting
the most powerful means for making them feel and
take an interest in the concern. Unless the interest

is felt, and powerfully felt, the operation of the

machinery will be feeble, and its effects trifling.

Novelty may give it some appearance of strength for

a time, but this will gradually decay.

In the first place, it was necessary that every cause
of obstruction should be removed. " The prejudices

of the people should be carefully consulted; they
should be treated even with delicacy ; and the most
unreasonable scruples of the ignorant and susjpicious

should, as far as possible, be obviated." It is not
duly considered by the upper ranks of the popula-
tion, how inseparable from human nature are the sus-

picions of those who are weak, toward those who are
strong ; the suspicions of those who are liable to l>e

hurt, toward those who are capable of hurting them.
And it is only the blindness of self-love, and our in-

attention to evils in which we are not called to parti-

cipate, that leave us ignorant of the actual grounds
in practice, whence, even in this country, the insti-

tutions of which are so much more favourable than
those of most other countries to the poor, the weak,
have reason to dread the interference of the strong.

So much for removing the causes of dislike. More
is necessary to create a positive, and still more to

raise an ardent attachment. The springs of human
nature must be skilfully touched. Mr Duncan knew
where to find them, and he looked to the means
which the circumstances of the case afforded for

placing them in action. " It may be observed in

general," he says, " that in all those situations, where
it is practicable to assimilate the mode of manage-
ment to the schetne of Friendly Societies, the ad-
vantage to be derived from such a circumstance
ought not to be overlooked." If there were nothing
in the case but the actual existence of these societies,

and the favour with which the people i?cgard them,
the importance of this advice would still be more
than considerable. But, says Mr Duncan, " Oi^ this

subject, it may be proper to attend to the following

Banks for

Savings.
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Savings, history of friendly societies, must be aware, that they

*^"V^^ owe much of their popularity to the interest excited

among the lower orders, by the share to which each

of the members is admitted' in the management of the

institution. The love of power is inherent in the hu-

man mind, and the constitution of friendly societies

is calculated to gratify this natural feeling. The

members find, in the exercise of their functions, a

certain increase of personal consequence, which in-

terests their self-love in the prosperity of the esta-

blishment. Besides, by thus having constantly be-

fore their eyes the operation of the scheme, in all its

details, they are more forcibly reminded of its advan-

tages ; and not only induced to make greater efforts

tjiemselves for obtaining these advantages, but also

to persuade others to follow their example. Hence

it happens, that a great number of active and zealous

supporters of the institution are always to be found

amongst the members of a friendly society, who do

more for the success of the establishment than can

possibly be effected by the benevolent exertions of

individuals in a higher station."

For these reasons Mr Duncan held it expedient

to give the contributors themselves a share in the

management of the institution ; and that share was

well chosen. The contributors in a body were not

fit to be the acting parties; but they were fit to

ehoose those who should act for them. A general

raeetinp- is held once a-year, consisting of all the

members who have made payments for six months,

and whose deposits amount to L. 1 . By this meet-

ing are chosen the court of directors, the committee,

the treasurer, and the trustee, the functionaries to

whom the executive operations are confined. And
by this also are reviewed and controlled the trans-

actions of the past year, with power to reverse the

decisions of the committee and court of directors

;

to make new laws and regulations, or alter those

adready made ;
and, in other respects, to provide for

the welfare of the institution.

The power of choice is somewhat limited by the

quahfications required. The society consists of two

sorts of members, the ordinary, and the extraordina-

ry, and honorary. The general meetings have alone

the power of electing honorary members; but the

Bank Trustee, the Lord-Lieutenant and Vice -Lieute-

nant of the county, the Sheriff-depute and his substi-

tute, the members of Parliament for the county and

burgh, the ministers of the parish, with certain

magistrates of the town, are honorary members ex

officio; and there are certain regulated subscriptions or

donations, of no great amount, which constitute the

peyson paying them, ipso factOy an extraordinary or

honorary member. Now, it is from this list ofhonorary

and extraordinary members that the choice of func-

tionaries by the general meeting is annually to be

made, provided a sufficient number of them should be

disposed to accept of the offices designed ; if not,

from such of the ordinary members as make deposits

to the amount of not less than L.2, 12s. in the year.

It is not fitting here to enter into the details of the

organization, or those of the executive arrangement.

It is sufficient to state, that deposits are received in

sums of is,, bear interest at the amount of L. 1 ; and are
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always payable, with compound interest, on a week's Banks

notice.

It seems not to have been till 1814! that the pro-

ject of savings banks made any farther progress in

Scotland. In that year, " the Edinburgh Bank for

Savings was instituted," says Mr Duncan, " by a so-

ciety of gentlemen, of the first influence and respec-

tabilit}'^ ;
who, from their enlightened labours in the

suppression of mendicity, and in the establishment of

a permanent provision for the poor, had already ac-

quired no trifling claim to the confidence and affec-

tion of the public, and particularly of the lower or-

dei-s." In the constitution of this bank, the interfer-

ence was rejected of the depositers themselves ; who
were simply required to confide their money in the

hands of the gentlemen who undertook the manage-
ment of the institution. " This circumstance," says

Mr Duncan, " has operated as a powerful obstruc-

tion to the success of the plan. The truth of this

will appear in a very striking point of view, if m'c

contrast the progress of the scheme in Edinburgh
with that of the Ruthwell parish bank, or of those

institutions which are formed on a similar plan."

And he then presents a statement of facts, which

fully support the position, and strongly Ulustrate

the importance of the pi-inciple on which the Ruth-
well institution was founded.

Mr Duncan, from defei'ence to the gentlemen who
made the decision for the Edinburgh bank, seems

willing to allow that a general meeting of all the con-

tributors, and a reservation to that meeting of cer-

tain appropriate powers, useful and important as it is,

may, in great cities, such as Edinburgh, be attended

with inconveniences which outweigh its advantages.

May not this, however, be a concession too easily

made ? It would, at least, be desirable to have good
reasons presented for the sacrifice of so great an ad-

vantage, before we consent to its being made. There

is an obvious inconvenience ia assemblages of people,

of any description, when too large. And if one

bank were to serve for the whole of a great city, and

the contributors should amount to any considerable

part of the population, the assemblage would un-

doubtedly be too large. But this, under the circum-

stances in contemplation, would not be the case. To
accommodate the customers, there ought to be a

bank in every parish, or similar district. There

would be no greater inconvenience in calling toge-

ther the moderate number of contributors to such a

bank in a city, than in the country. The fact is

proved by the ample experience of friendly societies

;

the members of which do actually meet much oftener

than once a-year, and devoid ofmany advantages which,

the mixture ofpersons ofthe upper classes would afford

to the association of a savings bank. If any central,,

or general institution, to give unity and combination

to the operations of the different banks of a great

city, were found to be useful, it might be formed of

delegates chosen by the committees of the several

district or parochial banks ; and thus, without any

inconvenience that can be rationally contemplated,

all that fervent interest which is the natural effect of

giving the contributors themselves a part to act in

the formation and conduct of savings banks, would

be provided for and secured. In London itseljfj,
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Banks for there are various institutions, wholly dependent up-
SftvSugs. on voluntary contributions, the subscribers to which,

though extremely numerous, are annually called to-

gether for the election of committees and other ma-
nagers. The society of Schools for All may be ad-

duced as a conspicuous example. And where is

the inconvenience that is ever found to result ?

In the meantime, efforts were begun for the exten-

sion of the system in England. In the year 1813, a

judicious and successful attempt was made by Dr
Haygarth for the establishment of a bank for savings

at Bath, where, sometime before, an institution, un-

der the name of a servant's fund, had been formed on

nearly similar principles, at the suggestion of Lady
Isabella Douglas, sister of the Earl of Selkirk.

The circumstances of England were in several re-

spects much less favourable to any plan founded up-

on the savings of the poor than those of Scotland.

The disadvantages existing in England are justly

enumerated by Mr Duncan, under four heads
; 1st,

The character and habits of the people ; 2dly, The
nature of the ecclesiastical establishment ; 3dly, The
system of poor laws

;
4<thly, The state of the bank-

ing business.

The first three are general, and the nature of the

obstruction which they afford in some degree obvi-

ous. The illustration of these here may therefore

be waved. The last, however, so intimately con-

cerns the operations of the banks for the poor, that it

requires a difference even in their constitution. It

is the practice of the banks of Scotland to allow in-

terest for the monies deposited with them ; and so

perfect is the foundation on which some of them are

placed, that the security attached to the deposits

they receive, is equal to that of the Bank of Eng-
land itself. The operations of the economical bank
are here, therefore, simple in the highest degree. It

has only to open an account with one of these banks,

and pay to the contributors the interest received,

making such a deduction as the expences of the in-

stitution may require.

In England it is not customary for banks to allow

interest on the deposits which are made with them.

And where possibly intei'est might be obtained, the

security would not always be good. The savings

banks have no source whence interest can be de-

rived with the due measure of security, except the

public funds. But, with respect to them, a great

inconvenience arises from the fluctuation of price.

What is desirable, above all things, is such a

degree of simplicity and plainness in the transac-

tions, that the reasons of every thing may be visible

to the uninstructed minds of the people with whom
the institution has to deal. But this fluctuation in

the price of stock is an unavoidable source of com-
plication and obscurit)'. The money of one man
produces more, that of another less, according to-

the price of stock, at the time when his deposit is

made. When it is withdrawn, a sum is received,

greater or less than that which was put in, according

as the price of stock has risen or declined.

The plan upon which Dr Haygarth proceeded, in

the bank which his strenuous exertions were the

means ot setting on foot in Bath, was to make every

depositer, to the value of one or more pounds of

stock, a proprietor of stock to that amount, and en-

title him to receive his dividends every six months, Banks for

the same as those paid at the Bank of England, one Savings,

sixth being deducted for the expences of the insti-

tution. In the constitution of this bank, no part of

the management, and no control over it, were given

to the depositers. Certain trustees and managers

were constituted, with powers of supplying vacan-

cies ; and the money of the depositers was vested in

the funds in the names of a certain portion of the

trustees.

In the month of November 1815, a bank was pro-

jected for the town and vicinity of Southampton, to

which the zeal and influence of the Right Honour-

able George Rose in a great degree contributed.

In the formation of this institution, the model of the

Edinburgh bank was principally followed. It was.

composed of a certain number of noblemen and
gentlemen, who formed themselves into an associa-

tion for banking the money of the poor; excluding,

entirely the intervention of the depositers. It differ-

ed from the bank established at Bath, which gave

the depositers a proportion of the dividends, and leffi

them to the chance of gain or loss by the fluctuatioii.

of the stock which their money had purchased ; the

Southampton bank, though it vested the money in

government securities, undertook to pay a fixed in-

variable interest of 4 per cent, on each sum of 12s,

6d. ; and to repay the deposit when demanded, with-

out addition or diminution. The chance of any risie

or fall in the price of the funds, the bank, in this

way, took upon itself. The Southampton, like th«

Edinburgh bank, limited the amount of deposits

which it would receive from any one individual ; and
fixed the sum at L. 25.

Some attempts were also made in London. A
bank was instituted, under the influence of Barber

Beaumont, Esq. in the parish of Covent-Garden. A
committee of the inhabitants of the parish, rated at

L. 50 and upwards, together with the members of

the vestry, form one committee, and twenty-four of

the depositers, chosen by themselves, form another

committee, who jointly choose their agents, and con-

duct the business. The want of security in this plan

is an obvious objection ; the money remaining in the

hands of certain individuals, in the character of trea-

surers, allowing interest at 5 per cent.

A bank wdn opened in Clerkenwell, another pa-

rish in the metropolis, on the Spth of January 1816,

chiefly through the instrumentality of Charles Tay-

lor, Esq., on a plan by which the depositers appoint

their directors, their committees of accounts, their

superintendents, &c. from their own number, and

thus conduct the business of the institution wholly

for themselves. The ti-easurer is allowed to retain

to the amount of only L. 200, for which he gives se-

curity, and allows interest at 5 per cent, for the sum
in his hands. The other funds are invested in govern-

ment securities. The great defect in this otherwise

admirably constituted institution, seems to be the li-

miting the choice of managers and functionaries to

the depositers themselves. Why should the deposi-

ters deprive themselves of the advantage of choosing

a person who would be eminently useful as a ma-
nager, though not of a rank of life to require the in-

stitution for his own use ? If the depositers have the

power of choosing, for the management, whom they
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Savings. q( action which is necessary to establish their confi-

dence and animate their zeal
;
while, at the same time,

men of superior education and influence may be

joined with them, and prevent, by their wisdom and

authority, any error to which the business might be

otherwise exposed. As often as men of superior

education and fortune showed a disposition to render

themselves useful in the conduct of the institution,

daily and universal experience prove how certainly

and gladly they would be chosen. In the meantime,

the prosperity of th^ Clerkenwell bank is a complete

proof of the safety with which that co-operation of

the contributors, the utility of which is so well de-

monstrated by Mr Duncan, may be employed in the

greatest cities. Clerkenw^ell is a parish, a great part

of which is inhabited by some of the poorest people

in the metropolis ; the establishment of the bank was

attended with nothing which was calculated to excite

any attention ; with advertisement scantily sufficient

to make it known in the district
;
yet on the 22d of

April, less than three months after the time of its in-

stitution, it had 157 depositers, and had received

L.269, lis. 6d.

These local and confined attempts in the metro-

polis were followed by others on a larger scale. The
Society for Bettering the Condition ofthe Poor took

measures for interesting a sufficient number of noble-

men and gentlemen to establish a grand Savings Bank,

or Provident Institution, which was deemed a pre-

ferable name, for the whole of the western half of the

metropolis. Several meetings of persons of high rank

and others were held during the month of Marchl8l6.

The plan of the bank of Southampton, to pay a cer-

tain fixed rate of interest, aad return the neat de-

posit on demand, was first proposed. This, with re-

gard to the facility of giving satisfaction to the con-

tributors, and avoiding all misconception on their

part, injurious to the prosperity of the institution, was

highly desirable. But, after a due consideration of

the danger to which the institution would, on this

plan, be exposed, in the event of any great depres-

sion of the price of stock, it was resolved to follow

the example of Bath ; to render each depositer a

stockholder, and consequently himself liable to either

the profit or the loss which the fluctuation of stock

might occasion. This institution' was composed of

the noblemen and gentlemen by whom it was pro-

moted, who formed themselves into an association,

consisting of a president, vice-president, trustees, and

managers
;
wholly excluding the co-operation of the

depositers, and aU intervention or control on their

part. This institution was opened in Panton Street,

Hay Market, on the 15th of April following; and an-

other, promoted by the principal gentlemen in the

city, and founded on similar principles, was soon af-

terwards opened in Bishopsgate Street, for the eastern

half of the metropolis.

Of the bank for the western division of the metro-

pohs, a particular account has been published by

Joseph Hume, Esq. one of the managers, which de-

serves attention, as containing a valuable set of prac-

tical rules for the detail of the business, according to

the principles on which that institution is founded ;

and, above all, as containing the description of a sys-
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tern of Book-Keeping, admirably adapted td the pur- Banks for

pose of savings banks in general, and of which that Savnjgs.

gentleman himself was the principal contriver.
""^^

ByMrHume andDrHaygarth,we see that the term
Provident Institution is applied as the name of those

associations which have it for their object to enable

the poor to place their money in the stocks. The
term Bank, whether called a Savings Bank or a

Frugality Bank, they would confine to these institu-

tions which pay a fixed interest, and return the neat

deposit. The term Bank, however, is equally appli-

cable to both, and the best denomination they can

receive. Some adjunct is wanted to distinguish this

from other species of banks, and no good one has yet

been found. Neither Frugality nor Savings is dis-

tinctive ; every bank is a frugality bank. Poors
Bank would be the best, but for one conclusive ob-

jection, that it is humiliating, and in common accep-

tation disparaging.

As government securities afford in England the

only expedient, attended with safety, for employing

the deposits of the poor ; but as these securities are,

at the same time, attended with the great inconve-

nience of fluctuation, and require the transmission of

the money to and from the metropolis, of which the

inconvenience would often be considerable; MrHume
is of opinion, that the powers of government should

be employed for the removal of these two inconve-

niences, which would merely afford to banks for the

poor in England those advantages which they already

enjoy in Scotland, from the admirable state of the

banking business. The effects might be accomplished

by the payment of the money to the receiver of each

county, and by the receipt from him of the proper re-

turns. This would no otherwise change the nature

of the transaction, than that the money would thus

be lent to government in a way extremely convenient

to the poor, while, by purchase into the public stocks,

it is still lent to government, but in a way far from

convenient to that class of the people.

Therr^ may be, and there are, solid objections to

the rendering any great portion of the people the

creditors of government, as being unfavourable to

that independence of the people on the government,

on which all security for good government depends ;

but if the people are to be rendered the creditors of

government, there can be no objection to them
being rendered so in a way convenient to themselves,

rather than in a way which is the contrary. And if

there is no other security but that of government to

which the banks for the poor can have recourse, we
are reduced to the alternative of either having no
banks for the poor at all, or lending the money to

government. It will occur to some persons, that it

might be lent to the parishes on the security of the

poor-rate. But to those who contemplate the aboli-

tion of the poor-rate, this will not appear desirable

as a permanent expedient. If counties were mana-
ged according to their ancient constitution, the best

plan might be, to lend it to the counties, on the se-

curity of the county rate. But even in this case, it

could not be lent without admitting a prodigious

evil, the principle of county debts.

No mention has been made of the plan of Mr
Baron Mazeres, in the account which has been ren-
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Savings savings banks has been brought to its present

p K state ; because it was not conceived that this plan

W corresponded to the idea of a savings bank. It is,

however, necessary to be described, because it is not

impossible that some of the ideas realized in savings

banks may have been derived from it. The plan

of Baron Mazeres was a proposal for establishing

life-annuities in parishes, for the benefit of the in-

dustrious poor. It was published in 1772, accom-

panied with the suggestion of certain alterations by

the celebrated Dr Price. It was recommended to

the nation to obtain a law, for enabling the parish

officers in England to grant, upon purchase, to the

labouring inhabitants life-annuities, to be paid out of

the parish rates. The measure met with support

from some of the most distinguished characters of the

time, and a bill was brought into the House of Com-

mons by Mr Dowdswell, under the auspices of Mr
Burke, Sir G. Savile, Lord John Cavendish, Mr Dun-

ning, Mr Thomas Townshend, and others, for carry-

ing it into effect. The plan received the sanction of

the Commons, the bill was passed, and carried to the

House of Lords. Here it was not equally fortunate ;

it was not even permitted to come to a second read-

ing. One cannot conceive any very good reason for

throwing it out ; because, if it produced any effects,

they could not be evil. The defect of the project

appears to consist in this, that it was not calculated

to produce effects at all ; it involved in itself an ob-

struction fatal to its operations. To purchase these

annuities a sum of money, large to, the purchaser,

was demanded all at once. How was he to possess

it ? Whence was he to obtain it ? The means were

dmost universally wanting, and likely to continue so.

It is worth while to mention, that a savings bank, en-

titled Le Bureau d'Economie, was established by law

at Paris, in one of the first years of the French revo-

lution, and it was in existence till a late period, per-

haps is to the present. The account of it which we

have seen, is in the Archives of Useful Know-

ledge, published in Philadelphia, where a bank of

industry was lately established. Mr Bentham's plan

of a frugality bank, added to this scheme two im-

portant amendments, which at once brought it with-

in the range of practicability, and enlarged the

bounds of its usefulness. He proposed that the people

should purchase life-annuities, by sums deposited
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gradually; and that these annuities should be con-

vertible into other forms of benefit, suitable to the

exigencies of each individual.

With regard to the best model of a sayings bank,

there is nothing of much importance which remains

to be said. The great difficulty consisted in the ori-

ginal idea. When that was fully framed, every thing

else suggested itself, without the smallest difficulty.

Two tilings were immediately seen to be funda-

mental : In the first place, security for the funds : In

the second place, the zeal of the people. The best

general instruction which can be given to those who

have institutions to form, is to set these two objects

before them, as the ends which they have to pursue ;

and to adopt the means, which, in the peculiar cir-

cumstances of each case, promise to be most effec-

tual in attaining them. 1. With regard to security,

the course appears to be abundantly plain. There

is perfect security with many other advantages in the

great banks in Scotland, which of course should be

universally employed. In England, there is no re-

source but government security, to which, as at pre-

sent existing, several inconveniences are attached.

2. With regard to the excitation of that degree of

fervent interest among the people, which is neces-

sary for the production of any considerable effects,

all persons will not have their minds equally open to

conviction. Yet the means appear to be abundantly

certain and clear ; let the contributors, in annual

meetings, choose their own voffice-bearers, not limit-

in.o- the choice to their own body ; and let the people

ofweight and character in the district, not only show

their readiness, but their desire to be chosen. This is

the general idea ; it may be modified into a variety

of forms, according to the circumstances of different

places; circumstances to which matters of detail

ought as much as possible to conform. It is an ap-

pendage to this principle, that the numbers, hence

the district, should not be large, which a single bank

is destined to serve. This appears to be expedient,

or rather indispensable, on other accounts ; to facili-

tate access to the customer ; to prevent loss of time

by attendance, if numbers should be liable to repair

to the same office at the same time ; and to render

practicable, by division, the otherwise impracticable

amount of labour, which, if the great majority of the

people should bring deposits, the management ofthem

will create, l^^')
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BANNOCKBURN, a rivulet in the county of Stir-

ling, celebrated for a battle fought on its banks in the

earlier part of the fourteenth century. As no cor-

rect details of this battle have been given in the body

of the work, it becomes necessary to supply that de-

fect in this place.

The failure of the royal line of Scotland, by direct

descent, in the grand-daughter of Alexander III. who

died in the year 1290, excited a competition among

several powerful nobles for the crown. But deciding

their respective rights by the sword would have de-

luged the kingdom with blood ; nor were the finan-

ces of any in that condition which coiildenab)'? them

to maintain an arduous and protracted contest The

claims ofall were, therefore, by common consent, sub-

mitted to Edward I. of England, a warlike and politic

prince, who, having heard them patiently, with due so-

lemnity adjudged the throne to John Baliol. Edward,

though without apparent partiality, had not lost sight

of his own interest; but the truth was soon betrayed,

that he wished to render Scotland an appanage of

England, could it have been effected. The right of

superiority was asserted, acknowledged, and then re-

sisted but Edward had power in his hands, and the

abdicatioa of Baliol followed a short and troubled

reign. That monarch now openly avowed his design

of subjugatmg Scotland, which he affected to consider

only as a fief of his kingdom. Some patriots arose

in the course of an interregnum ; but their co-opera-

tion being generally disturbed by jealousies among
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themselves, they were quickly overwhelmed, and a
large proportion of the peers and barons swore fealty
to the English sovereign. By a barbarous sentence,
the most distmguished defender of Scottish liberty,
Sir Wdham Wallace, was put to death at London,
and Edward conceived that the terror of his punish-
ment would restrain others from resistance. He
was mistaken, however, for Robert Bruce, Earl of
Carrick, grandson of one of the original competitors
tor the kmgdom, reviving his claim, was crowned at
Scone m the year 1306, and prepared to vindicate
It by the sword. He was at first unsuccessful, and
two of his brothers perished in the contest, while the
i^^nghsh were repeatedly victorious, and obtained
possession of all the strong-holds throughout the
country. Meantime, after expressing irreconcilable
hatred to Bruce, Edward died, and his son, who
solemnly swore that he never would remain two
nights m the same place until he reached Scotland,
resolved to maintain his superiority. But the imbe-
cility which he speedily displayed, his ignorance of
the real dispositions of the people with whom he had
to deal, and other circumstances, induced many who
had pledged their fealty to his father now to desert
himself; and the partizans of Bruce, who was ge-
nerally acknowledged the real and legitimate sove-
reign, rapidly increased in number. The south and
west were released from the power of the English

;

several places of strength were gained, either by
force or stratagem

; and, encouraged by success, he
even ventured to penetrate the less protected parts
of the neighbouring kingdom. Edward, however,
sought to preserve the allegiance of those who still
adhered to his interest, by conferring obligations
upon them

; and as there were many in Scotland
disaffected to the government of Bruce, he never
abandoned the original plan of subjugation. After
various successes and discomfitures on either side,
one of the strongest fortresses, Stirling Castle, thenm possession of the English, was invested by Edward
Bruce, a surviving brother of the king. The gover-
nor. Sir Philip Mowbray, pressed on all hands, of-
fered to surrender if he should not be relieved by his
countrymen on the 24th of June 1314, to which
Bruce, commanding the besiegers, incautiously as-
sented

; and although he thus incurred the displea-
sure of his brother, the sanction of the latter was not
withheld. It was these preliminary events, which we
deem it necessary to explain, that were productive
of the celebrated battle of Bannockburn.
Edward being made acquainted with the circum-

stances, quickly ascertained the importance of car-
rying succours to Stirling Castle, and resolved to
levy a powerful force for the purpose of combating the
Scottish king, who was posted so as to intercept his
access to it. From the writ commanding the differ-
ent counties to furnish their respective proportions of
the military, it would appear either that the design of
Eobert to dislodge his enemies was long premeditated,
or that he had remained a considerable time encamped'
at the place of rendezvous, the Torwood, a few miles
east of Stirling. It specifies that «' the Scots had en-
deavoured, as far as they were able, to collect a vast
body of foot in a strong and rugged position, where it
was difficult for cavalry to act, between him and his
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castle of Stirling." Probably the Torwood then extend- Banno«^
ed farther west than we are accustomed to fix its limits
at the present day

; therefore we must seek for the
Scottish camp nearer the object of contention. There
were assembled about 30,000 men, besides an un-
armed and undisciplined rabble of followers and re-
tainers, amounting to a great number, not less than
perhaps two-thirds of the regular force. The Scottish
historians calculate the English army at 100,000 men.

But hei-e we cannot sufficiently regret that it is'

principally from a poetical narrative and tradition we
are enabled to deduce the interesting events of that
sera

; therefore, as poets are in general but faithless
historians, their writings must always be received
with reserve. At the same time, Barbour, the poet
who records the battle of Bannockburn in detail^
seems to have had little in view, besides the glory
of his country

; and there are also some slight notices
to be found elsewhere corroborative of the general
train of the history.

On Saturday the 22d of June, Robert having re*
ceiyed intelligence that the English had reached
Edinburgh, withdrew his army from its encampment
in the Torwood, to take up another position in the
neighbourhood of Stirling Castle. There he extend-
ed his troops in three divisions, occupying a wood, it

would appear, from' the stream called Bannock, oa
the right towards the church of St Ninian, and on
the left nearly, it is supposed, in the direction of the
present road from Edinburgh to Stirling. In the
night he directed a great number of small pits to be
dug knfie-deep, and covered with turf, concealing at
the bottom a kind of projecting spikes called cal-
thi'ops, or caltrops, designed for the destruction of
cavalry.^ The position was besides protected by a
morass in the vicinity, and peculiarly favourable, in
many respects, against the attack of cavalry, which
the Scottish king chiefly dreaded. On Sunday the
23d, an alarm spread of the approach of the enemy,
and Bruce prepared to receive them, for he had
now chosen the ground on which he awaited the at-
tack ; his whole army heard mass, and in answer to
his proclaiming that those who were not confident of
victory might retire, all unanimously declared their
resolution to conquer or die. His troops were mar-
shalled in three divisions, of which that on the right
was commanded by his brother Edward, the left
wing by Lord Douglas and the young Stewart of
Scotland, and the centre by his nephew, Randolph,
Earl of Murray, while he himself took the command
of the reserve, posted on a rising ground in the rear,
whence he could obtain a view of the passino- inci-
dents. But it is remarkable that this reserve con-
sisted of the most savage part of the inhabitants of
Scotland, the Western Islanders and men of Argyle, .

as also his own vassals of Carrick in Ayrshire. The
followers of the camp were now sent to a valley at
a little distance to the left of the position. In this
manner Bruce designed to deceive his enemies.

Meantime a squadron of 800 horse was detached
from the English army for the purpose of gaining
Stirling Castle, by a circuitous route through the
low ground to the north-east. The king, the first

to perceive it, reproached the Earl of Murray, his
nephew, with leaving the place exposed, and he,
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- anxious to repair his fault, hastened with 500 spear-

. men to check the enemy, wherein he with difficulty

succeeded. Soon after, the van of the English ap-
peared in sight, while Robert was in front of the

Scottish line. He was recognised by Henry de Bo-
hun advancing a bew-shot before his comrades, from
a crown surmounting his helmet, and the authorita-

tive manner in which he disposed his troops. Being
mounted on a sorry horse, the Englishman quickly
advanced upon him, but hia spear missing the king
in his course, the latter, i-ising in hia stirrups, cleft

his helmet with a single blow of his battle-axe, and
Bohun fell to the earth. This valiant deed encou-
raged his people ; but to his friends, who warned him
he had exposed himself too hardily to danger, he ta-

citly seemed conscious of temerity, and regretted

that the shaft of his weapon had been broken by the
violence of the blow. This closed the operations of
the first day.

The armies reposed in the vicinity of each other

;

both were impatient for the succeeding dawn, the
one anticipating undoubted victory, the other in

anxious hopes of being liberated from the yoke of
strangers. Bruce addressed his troops, recapitulat-

ing the conduct of the enemy, how the government
of the country had been usurped, and those that had
fallen into their hands most barbarously treated;
that now they were to fight for all they held dear,
their own personal liberty and the safety of their fa-

milies. He showed them, that their position was
such as would insure success; that they fought in a
good cause, but the English only for conquest ; that
they would, when victorious, be enriched with the
spoils of the vanquished, and he promised that the
heirs of those who fell should enjoy privileges merit-
ed by the conduct of their predecessors. But he stre-

nuously urged the necessity for order, to avoid pil-

laging the sMn, and to preserve their line unbroken.
At break of day, the Scots, drawn out in battle ar-

ra.y, beheld the English already prepared
; but, not-

withstanding their own inferiority of number, they
were animated by the justice of their cause, and with
confidence in their leader. To propitiate the Deity,
Mau rice, Abbot of Inchaffray, celebrated mass, and
passed in front of the army, bearing a crucifix in

his hand, and exhorting the soldiers. The troops
tlien partook of some refreshment, and Bruce, in

conformity with the customs of his asra, created some
of his most distinguished followers knights.

The English army was commanded by Edward in
person, attended by a body guard of 500 cavalry well
armed ; and among his troops were 52,000 archers.
But the same unanimity did not subsist as among his
foes ; although he, on his part, was confident of vic-

tory ; and the Scottish host having knelt with one
accord to utter a pious ejaculation, and receive be-
nediction, he exclaimed to those around him, " Be-
hold, they kneel to ask mercy !

" He was quickly un-
deceived.

A signal was now given ; the armies approached, and
a sanguinary contest ensued, unexampled in the annals
of British history. The van of the English, compos-
led of cavalry, galloped on to charge the right #ing
ofthe Scots, commanded by Edward Bruce, which re-
ceived them with intrepidity. While this wing was en-
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gaged, Randolph advanced with a division t(j meet the Bannock,
main body of the enemy ; and the left wing also has- l^"'"

tened to participate in the conflict. Repeated charges
^

of cavalry attempted, but in vain, to break the
Scottish line ; it proved impenetrable

; they were
everywhere resisted and repulsed. At this time, the
battle seems to have been general, but the Scots
were drawn up in a small and compact form, while
the unwieldy mass of the English army could only
be partially brought into action. Nevertheless, the
former were grievously annoyed by the archers ; but
they fought desperately with their spears, swordsj
and knives, and also iron clubs or maces ; besides,
they were protected by light armour, which did not
restrain their agility. Edward, the king's brother,
was hard pressed by the English cavalry, and the
Earl of Murray, making a movement to his supportj
was almost overwhelmed by the multitude of the
enemy, while a terrible shower of arrows saluted the
third division advancing to their relief, which galled
them severely. The English still presented a vast;

and extensive front, but the king directed one of hi^
chosen leaders. Sir Robert Keith, to take the archer^
in flank with 500 horse, and their impetuosity prov-
ed irresistible. They were suddenly overthrown,
and fled with precipitation. The king, satisfied with
this important advantage, brought up the reserve^
encouraging his people to press onward, aa they were
now sure of victory ; and he spoke with greater con-
fidence, as the Earl of Gloucester, in endeavouring td
rally the fugitives, was unhorsed and slain. The re-
serve about this period fell into the line, which had
been weakened in no inconsiderable degree by the
previous operations : the Scottish archers, in their
turn, did uncommon execution among the enemy

;

they inspirited each other to the attack, and their
comrades bore every thing down before them. The
numbers of the English proved their own destruc-
tion : for those who recoiled, threw the rest into dis-

order, and those who fell were immediately trampled,
to death and destroyed. Notwithstanding, the battle
continued to rage furiously, and victory was long
and keenly contested. But, at length, at this critical

period, the retainers of the Scottish camp, who had
previously been sent to a valley in the rear, sudden-
ly appeared on the neighbouring height in view of
the English army. Intimidated by the approach of
what was believed a strong reinforcement, they soou
began to waver, and as Robert urged his troops for-

ward, they gradually receded, and at last took to flight.

Edward, with 500 horse, prepared to seek shelter
in Stirling Castle, but the governor found means to
dissuade him from it; and he then consulted the
speediest means of escape. The rout of his army
became complete, their bands were totally broken,
and they fled with precipitation on every side. Some
sought refuge among the rocks of the castle

; many
hurried to the river Forth, where they were drowned ;

but the most terrific scene of carnage was in the
valley where the rivulet Bannock flows ; for the as-

cent towards the east being steep and difficult, and
then probably impeded by wood, they were exposed
to inevitable destruction. Scarce any who took that
direction escaped ; the course of the stream was in-

terrupted, and a bridge was formed of the bodies of
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Bannock- the slain. The peasantry, witnessing the defeat of

bum the English soldiers, inhumanly slaughtered them,

H gratifying their revenge, and glutting themselves in

State? blood. Nevertheless, prodigies of valour were per-

v..^,^^ formed ;
and, at the earlier part of the rout, Sir

^
Giles Argentine telling Edward it was not his cus-

tom to retreat, rushed amidst his enemies and was

slain. But Edward, hotly pursued, continued his

flight, followed by 60 horse under command of

Douglas, until both, as if by mutual consent, halted

at Winchburgh, 20 miles from the field of battle.

Again mounting, the pursuit was continued 40 miles

farther to Dunbar, where the castle gates being open-

ed to Edward, a vessel conveyed him to England.

Meantime, the scattered fugitives were either fall-

ing under the sword of their enemies, or seeking

safety in the speed of their flight. A body of Welsh-

men appeared nearly naked, having been induced to

throw aside their upper garments, in order to fight

with the greater freedom ; and now were the easiest

victims. Some continued te conceal themselves in

the woody parts of the neighbourhood in hopes of

mercy ; and Sir Marmaduke Twenge, after lurking

through the night in a bush, surrendered himself to

Robert, personally, by whom he was courteously

treated.
, i

There are two things which it is equally difficult

to ascertain, the numbers who fell, and the duration

of the engagement. The victors are always prone to

magnify their conquest ; the vanquished to diminish

their defeat, and to exaggerate its difficulty. If itbe

true that Edward fled on the same day to Dunbar,

the conflict, though from dawn, could not be very

long ; yet, it is not eas)r to conceive how the un«

wieldy mass of the English army could be brought

into action unless by slow operations. The loss on

both sides was certainly very great. Barbour asserts

that of the English to have been S0,000 men, and that

200 knights were killed. But the truth of this cal-

culation is disputable, especially as it is said elsewhere,

that only 42 knights were slain, and 60 made prison-

ers. Barbour also affirms, that only two Scotsmen

of note fell on the occasion. Sir William Vipont and

Sir Walter Ross. The king bitterly regretted the

Earl of Gloucester, for he was his own near relative,

and historians maintain, that had the Scots known

him he would not have fallen that day. He caused his

body to be carried to St Ninian's church, and watched
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all night, and then sent with that of Lord Clifford to Bannoe

England. The more distinguished slain received inter- ^"f"

ment in consecrated ground, the others were thrown garba
into pits. The booty taken in the battle was immense ; states,

so great, indeed, as to disseminate riches throughout

the kingdom, which may well be believed, as the

English anticipated nothing less than discomfiture.

" O day of vengeance and fatality," one of their his-

torians exclaims, " hateful accursed day, to be blot-

ted from the circle of the year ; a day which tar-

nished the glory of England, despoiled our nation,

and enriched its enemies to the amount of L. 200,000.
How many valiant youths and illustrious nobles, how
many excellent horses and beautiful arms, how many
precious vestments and golden vessels, were lost in

that single unfortunate day !" The privy-seal of Ed-
ward was also among the spoils, but restored by Ro-
bert, who used his victory with such clemency and
moderation, as to gain the applauses even of the hos-

tile nation. Among the prisoners was Baston, a
Carmelite friar, said to have been brought by Edward
to celebrate his expected conquest ; he now obtained

his freedom on condition of paying a similar ransom^

but in favour of his enemies. His poem probably

merits more attention and confidence than ought to

be bestowed on any other narrative of the battle, be-

cause he alone was contemporary with it, and most
probably was a spectator of many of the incidents

which happened twenty years before Barbour was
born. But we must again regret that it fell to the

share of poets only to perpetuate the remembrance
of events so important and interesting.

The immediate consequences of this great victory

were the surrender of all the fortresses of Scotland

to their lawful owners, the liberation of the inhabi-

tants from a foreign yoke, and the firm establishment

of the sovereign on the throne. Many inconsider-

able engagements have been magnified into battles,

but this may probably vie with those most celebrated

in history, though fought at a period when the na-

tion was, without all doubt, almost in a savage state.

Some memorials of it still remain on the spot ; armour
and weapons have been frequently dug up from the

neighbourhood ; and at an interval of 500 years, the

inhabitants of the vicinity met on the 24th of June
1814, to celebrate the triumph of their ancestors,

the xiiemory of which has been sedulously preserved

among them, (s,)

BARBARY STATES.
TiiB name of Barbary, or the Barbary States, is

applied by the moderns to an extensive district, oc-

cupying, with the exclusion of Egypt, the whole

northern coast of Africa. It comprehends also that

portion of the western coast which lies to the north

of the Great Desert. The States included within

this district are entirely independent of, and even

hostile to each other ; and they also differ in some

particulars of their political constitution. There pre-

vails, however, a striking similarity in the whole of

their moral and physical circumstances. Throughout

all these states, we see the same races inhabiting the

towns, the plains, and the mountain districts ; the same

forms of social life ; the same degraded and corrupted

barbarism succeeding to ancient grandeur and civili-

zation. Nature presents a corresponding similarity in

all the peculiar qualities of aspect, soil, and climate.

These resembling features constitute Barbary decid-

edly»one region ; and it will, therefore, be conve-

nient to include its various states in one general ar-

ticle.

In the body of the work will be found, under the
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head ofBarbARy, and under those of Morocco, Al-
giers, Tunis, and Tripoli, a pretty copious account
of the history of these states, and an outline of their

peculiar constitution. It remains to give a general

view of the physical aspect of this extensive region, of

the various classes of its inhabitants, and of its pre-

sent political and social condition.

Among the natural objects which this region pre-

sents, the most prominent is that immense and cele-

brated mountain chain which, under the name of At-

las, traverses nearly its whole extent. The loftiest

portion is that which towers over the plain of Mo-
rocco, which, notwithstanding the intense heat of the

climate, presents a range of summits clad in perpetual

snow. The most recent traveller in this country,

knv)wn by the name of Ali Bey, states that, after a

very careful measurement, he found this portion to

be 13,200 feet above the level of the sea. The lower

stages are well cultivated, and of luxuriant fertility;

while, in ascending, they exhibit every variety of
climate, from the torrid to that of the frigid zone.

In skirting the kingdoms of Algiers and Tunis,

its height is greatly diminished, and is represent-

ed by Dr Shaw as not exceeding the loftier emi-

nences of our own island. The greater part of

its declivity is here covered with wines and fo-

rests ; and only occasionally a rocky precipice rears

its head above the rest. This part of the range se-

parates into various branches, bearing different

names. The most elevated is Mount Jurjura, in

the province of Algiers, which is covered with snow
during a great part of the year. It forms a species

of chain by itself, and rises very high above all

others east of Morocco. Besides the grand chain,

there is found, between it and the sea, another, called

the Little Atlas, extending from the Straits of Gib-
raltar to Bona in Algiers.

The structure and component parts of this vast

range have been very imperfectly explored. It ap-

pears probable, however, that, as in other mountain
groups of the first magnitude, the central mass,

as well as the loftier pinnacles, are composed of
granite. Ali Bey states, that the rocks on the

coast consist of secondary granite, with sandstone

resting on it ; a combination which seems deserving

of notice, from its resemblance to that which occurs

at the southern extremity of Africa. Marble also is

said to occur abundantly in the western regions.

The lower and eastern branches appear, however, to

contain a large proportion of calcareous rocks. The
chain, considering its extent, is thought not pecu-
liarly rich in metallic ores, though this character may
have been derived from the supine neglect of the in-

habitants in exploring its mineral treasures. Silver

and copper are procured to a considerable amount
in the Tunisian territory. Algiers has lead, and a
small proportion of iron. Morocco contains no
mines that are known or worked, unless in the pro-

vince of Suse, the southern extremity of the empire.

There, iron is found at Idaultit, and copper, in con-
siderable quantity, in the vicinity of Tessellert.

The report of gold and silver mines is treated as a
fable by Chenier ; but Jackson asserts that he saw
evident traces of them in the neighbourhood of
Messa. He confirms the report of Leo, that the
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sovereigns of Morocco discourage the working of
these mines, lest the natives, who at present can
with difficulty be retained under the yoke, should
thus be enabled to set them completely at defiance.

That narrow tract between the Atlas chain and the
sea, which comprises the Barbary States, forms a plain

ofluxuriant fertility, traversed by innumerable streams,
descending from this mighty storehouse of waters.
Chenier calculates, that upwards of six thousand are
poured down from the western Atlas upon the plains

of Morocco. The vicinity, however, of the recep-
tacle to their source, prevents their ever forming
rivers of great magnitude. The principal are, in

Morocco, the Seboo, the Morbeya, the Tensift, and
the Suse; in Algiers, the Shelliff; in Tunis, the
Mejerdah. The soil, which is naturally of the same
loose and sandy character which prevails over north-
ern Africa, is, by this profusion of moisture, ren-
dered equal in fertility to any in the world. Its

lightness is even beneficial, by enabling it to be
worked with the utmost facility, so that, according
to Dr Shaw, a yoke of oxen can plough an acre in

the day. But wherever water fails, deserts are pro-
duced, which present, on a smaller scale, the same
appearances with those immense wastes M'hich ex-
tend south of the Atlas. The moisture then, which
these mountains supply, is the sole spring of ferti-

lity to northern Africa; and Tripoli, where they termi-

nate, borders almost immediately on the sandy waste.

Along the southern base of the Atlas extends a
vast region, called Biledulgerid, or more properly

Bled-el-Jereede

—

the dry country. It forms a gra-

dual transition from the luxuriant plains of Bar-
bar}' to the sterile desolation of the Sahara. Large
streams, descending from the great chain, traverse

it from north to south, till they expand into lakes,

or are lost in the sands of the desert. The mois-
ture, evaporated by the scorching winds which blow
from the south, is not sufficient for the production of
wheat, barley, or the finer fruits ; dates are its abun-
dant and almost sole product. They form the food
of its inhabitants, and the basis of their commerce.
Considered in a political vievv', this region is nomi-
nally subject to those states of Barbary which lie in

contact with it; but the subjection scarcely amounts
to more than the payment of a certain tribute. The
part contiguous to, and dependent upon Morocco, is.

known by the names of Tafilet and Sigilmessa.

The whole of Barbary abounds, in a very remark-
able degree, with different species of saline sub-
stances. Common salt particularly is found in every ,

form, and in the greatest abundance. That drawn
from the mines of Morocco is of a red colour, very
strong and coarse ; a white and finer kind is produ-
ced by evaporation on the sea coast. The lakes of
Barbary are almost all salt, to an equal degree with
the sea itself ; and in the course of the summer, ma-
ny of these dry up entirely, leaving the mineral

encrusted on their beds. Near the lake of Marks,
in the Algerine territory, there is a mountain com-
posed entirely of salt, and all the chains which tra-

verse it contain copious repositories of this mineral*

Most of the springs which are not warm are salt

;

and in the territory of Tunis, there is no fresh wa-
ter, unless from rain. Many of the rivers, wheJ*

o

Barbary
Stales.



106 BARBARY STATES.
Barbaiy they dry up in summer, leave their banks copiously
Strties. encrusted with nitrous and saline exudations. Salt-

^"^"^y"^
petre is not iound in a concrete state ; but at Tlem-

san, Kairwan, and many other places, the earth is so

impregnated with it, that six ounces are obtained

from a quintal of soil.

The Atlas mountains, so far as hitherto known,

are not the seat of any volcanic eruptions. In East

Barbary, earthquakes are frequent during the hot

and dry season ;
they have sometimes thrown down

houses, and even carried them to a considerable

, distance ; but these are rax-e instances ; for their

eilects are by no means so great and terrible as in

the south ol" Europe, and other countries exposed

to their ravages. The interior heat, however, mani-

fests itself by that which it communicates to a

large proportion of the waters, which flow through

this territory. Most of the streams of the Jereede

are at least lukewarm ; and near Oran, Tlemsan,

Gabs, and other places in the territory of Algiers,

• they acquire a temperature which fits them for

warm baths. About 40 miles to the east of Con-

stantina, are those called the Hammam Meskouteen,

the heat of which is so intense, as to boil animal

food in a quarter of an hour. The rocks over which

this rivulet flows are entirely calcined by its influ-

ence, which, acting variously on the different sub-

stances, consuming some and leaving others nearly

entire, produces some curious phenomena. The
rocks at one place represent a line of regular cones,

believed by the Arabs to be the tents of their ances-

tors converted into stone. At another place, the

action is still deeper and more irregular ; the figures

of sheep, horses, camels, even of men, women, and

children, are presented to the eye, all of which are

believed by the natives to have undergone the same

transfonnation.

Vcgeiable The productions of the soil in Barbary are not
and Animal materially different from those of southern Europe,
Prodiic-

j^j^g climate being brought, by the vicinity of the

mountains, to pretty nearly the same temperature.

The grains chiefly cultivated are wheat and barley
;

of which the crops are abundant, though there is not

above one in the year. Oats are not frequent, but

beans and lentils are very common. Pease have

been introduced by Europeans. Pot herbs and

fruits are abundant, and nearly resemble those of

Europe, with addition, in the last branch, of the palm

tree and the lotus.

The animal world, particularly in its wild mem-
bers, presents an interesting field of observation.

The Numidian lion still retains its ancient charac-

ter of strength and ferocity. To guard against its

attacks, the villages and encampments are surround-

ed with a species of palisade, and upon the slightest

alarm, large fires are kindled ;
yet these multiplied

precautions are not always suflicient to prevent the

irruption of this lord of the forests. The animal

called here a tiger is in reality only a panther.

Wild boars are very numerous, and the hunting of

them affords a favourite amusement. The hyaena is

common, and is called the dubbah. Jackson men-

tions an animal, called the aondady which inhabits

the most lofty and precipitous regions of the Atlas

;

but, on account of its rugged and inaccessible haunts,

i

tioiis.

has never been sufficiently observed or described. The Barbary

antelope, or gazel, from its beauty, is the favourite of States,

the Arabs. The Barbary females paint their eyes
^•^^"^^""^

with a preparation of lead called Elkahol-filelly, in

oi'der that they may rival the largeness and black-

ness of those of the gazel. Gazel here, as angel with

us, is the most flattering epithet that can be applied

to female beauty. Although the antelope be the

swiftest of all animals, he is soon fatigued, so that the

greyhound atlengtJi comes up with him. The flesh

is valued, and is similar to venison. Among the

smaller animals, the most noted are the jerboa and jird,

which are about the size of a rat, burrow in the

ground, and afford agreeable food.

Among birds, the chief is the ostrich, an often Birds,

described species, and which occurs along the whole
northern border of the desert. Those about We-
dinoon and Cape Bojador are said to be the largest,

and to have the finest feathers of any in the world.

The feathers form a considerable article in the com-
merce of Morocco.

The serpent species is very numerous. The great Serpents.

Boa Constrictor is frequently found in the Sahara.

It is not poisonous, and destroys merely by its im-
mense strength and ferocity. There are several

species, which contain a very active poison; but
these, Dr Shaw conceives, do not exist in that great

variety which is enumerated by ancient w^riters.

There are also domestic serpents, which are of a

more harmless nature, are never molested, and held

even in a kind of veneration. The most destructive

of this class are the scorpions, which swarm to such a

degree, that, in summer, they are often found in the

beds. It is believed in Morocco, that the flesh of

this animal affords a cure for its bite ; and most of

the inhabitants, on that account, keep a bottle of

scorpions preserved in olive oil. Shaw observes,

that those of Algiers and Tunis, to the north of the

Atlas, are not very noxious, causing only a slight

inflammation and fever, but that, in the Sahara, they

are much larger, and their venom more malignant.

The insect tribe, in this country, presents a insects,

much more terrible enemy, the locust. This de-

structive insect is bred on the confines of the desert

;

but at irregular intervals, impelled by some unknown
cause, its swarms take their direction towards the

cultivated regions. They move in vast bodies, and
with an order which resembles that of regular

armies. The march is all in one direction, led by a

chief, called by the natives Sultan Jeraad. All

attempts to stop their coui"se by digging deep pits,

or by kindling fires, have proved abortive. The
foremost, indeed, fall victims to these means of an-

noyance; but the vast mass behind, undismayed

by the fate of their forerunners, continue to pour

on, file after file, in close apd uninterrupted succes-

sion. The fires are extinguished ; the pits are filled

up ; and the husbandman abandons in despair every

attempt to arrest their progress. Every thing green

is thoroughly consumed ; and the fields, from being

clad in all the verdure of spring, assume at once the

aspect of wintry desolation. This scourge some-

times continues for several years, and is not unfre-

quently followed by the still more terrible evil of

plague. It forms a very inconsiderable compensa-
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Barbaiy tion to the inhabitants, that they use the locusts as

States,
{qq^^ and, in that view, regard them even as a deh-

'^^^
cacy.

oniestic Tiie domestic animals do not differ materially from

those of Europe, with the exception of the camel,

which, though frequent in Barbary, belongs more pro-

perly to the desert. The excellence of the horse was

formerly the boast of Numidia ; and Barbary horses

have been highly valued, even in modern times. But

the breed is said to have degenerated, chiefly in con-

sequence of the best horses being liable to be seized

by persons in power. The ass, and still more the

mule, are the animals chiefly employed in labour.

The cows are small, and produce little milk. The
sheep fed on the Atlas are often of exquisite flavour.

The wool being left entirely to nature, is of various

quality, some of it coarse, but some very fine. The
goats of Morocco produce that species of leather,

the softness and pliability of which make it to be held

in such high estimation.
Remains of After surveying the aspect of nature, our attention

IS next drawn to the rums ot ancient art. Ine

whole extent of Algiers and Tunis, and even deep

into the desert, is covered with the most superb mo-
numents of Roman grandeur. Constantina (the an-

cient Cirta), Spaitla (Suffetula), El Gemme, and

many other places, exhibit specimens of the architec-

ture of that people in its highest perfection. The
temple at Spaitla is considered by Bruce as the

most perfect example of the composite order existing.

It seems matter of regret, as well as of surprise, con-

sidering the general interest taken in these objects,

that the drawings made by Bruce, or under his

direction, said to be very fine, should never have been

given to the public. The remains of Carthage are en-

tirely subterraneous ;
yet these still convey an idea of

the greatness and industry of that celebrated people.

Of that immense aqueduct which conveyed water to

the city from the distance of sixty miles, many hun-

dred arches are still to be seen, and several cisterns,

nearly entire, are used as habitations by the Arabs.

A few years ago, in digging among the ruins of Utica,

some labourers found a number of beautiful statues,

some mutilated, but others in complete preservation.

Among them were two statues of Tiberius and Augus-

tus, the former very finely executed, and four female

figures, two of them exquisite specimens of Grecian

sculpture. The spirit of antiquarian research seems

to be active among the Christian inhabitants of

Tunis ; and many, even of the poorer classes, are

said to be in possession of medals, engraved stones,

and other curiosities. These, however, by being dis-

persed, are in some measure lost to the public.

M. Fagan, the British consul at Palermo, lately ap-

plied for permission to make excavations, which would

no doubt be obtained, provided an adequate pecu-

niary compensation were offered. In that case, very

interesting discoveries would probably be made.

Different The population of the Barbary States is made up
Classes of of a number of distinct races. A particular survey
Inhabitants, g^ch will therefore be necessary, in order to

afford any complete view of the subject.

The first and most numerous class are the Moors.

This is an European term, derived from the ancient

Mauri, of whom probably no traces are now to be
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found. It is applied to the inhabitants of the cities B nbary

of Barbary, and the country in their immediate vici- ^^ ^^^
^

nity. Their manners and habits of life have been de-
~'~

scribed in Considerable detail in the body of the

work, under the head of Morocco. Generally

speaking, a Mahometan city presents an uniform as-

pect. Everywhere the same silence and seclusion,

the same absence of all gaiety, bustle, and anima-

tion ; narrow and dirty streets, bordered on each side

by lines of dead wall,—each individual burying him-

self in the interior of his family, and shrouding his

existence, as it were, from every other eye; while the

female sex, who, in Europe, form the ornament of

society, are immured in the apartments of the haram,
bought and sold almost as slaves. With all this

is combined an outward deportment of great gravity,

solemnity, and decorum, with which neither the sen-

timents nor actions are found to correspond. All

this is move particularly true of the cities of Morocco

;

for in Algiers and Tunis, an unsettled government,

and the habits of a seafaring life, have produced,

especially in the lower orders, a greater appearance

of activity and turbulence, though without any de-

parture from the general tenor of oriental habits.

The Letters lately published, written by a female

relation of Mr Tully, formerly consul at Tripoli,

give a very lively picture of the manners of a Bar-

bary court, and particularly of female society.

This she had very peculiar access to observe,

through the intimate footing on which she lived,

with the ladies of the palace. The wives of the

bashaw, and the other grandees, are generally Geor-
gian or Circassian captives, who are purchased at

Constantinople at an early age, and trained in all

those accomplishments which tit them for the harams
of the great. By the Mahometan law, each indivi-

dual may have four wives, and an equal number of
concubines ; but there is one principal wife, wha
alone shares the sovereign power. She haa usually,

the same origin with the others, and enters- the ha-

ram as a slave, but succeeds, by address and superior'

powers of capiivation, in raising herself to this envied

dignity. It is unlawful for the daughters of the sove-

reign to marry a subject ; and as they do not usually

form alliances with foreign states, they have no re-

source but to marry Turks and renegadoes, the re-

fuse of the society. They thus often choose as com--

panions for life, persons unworthy even to appear in

their company. Accordingly, the husband is ruled

with the most absolute sway, and treated usually

worse than their slaves; to all which he quietly sub-

mits, in consideration of the lucrative offices to which v

this connectiousecures his advancement.

The toilet of a Moorish lady is said to be form-

ed entirely, after, the ancient model. No dressing-

table is used ; but a number of slaves attend, to each

of whom, a different office is assigned. One plaits

and pei'fumes the hair, another arranges the eye-

brows, a third paints them, and so , on. A profusion,

of the richest Arabian perfumes and scented waters^

is used, and powdered cloves, in vast quantity, are

stufled into the hair. The eyelashes are, by a very

tedious process, painted black, and, by pulhng out a

number of the hairs, are formed into a particular

shape. This operation, though attended with very



BARBARY STATES.lOB
Baibaiy acute pain, is cheerfully submitted to. In short, a

v^^'/-^^ Moorish lady cannot be fully dressed under several

hours ; and her appearance is then so completely al-

tered, that her nearest relations could scarcely be
able to recognise her.

These ladies are represented, in the letters alluded

to, as by no means spending their time, as usually sup-

posed, in listless indolence. It is their task to overlook

the numerous slaves who grind, spin, and perform all

the necessary domestic offices. They are particularly

expected to superintend the culinary operations, in

order to guard against poison, the administering of

which at meals is not unusual in these countries.

These cares, with those of their family, fill up the time

of the more amiable and domestic members of the

haram ; while those of a lighter turn find full occupa-
tion in the difficult and dangerous intrigues to which
their disposition prompts them. With a few excep-
tions, however, tliey seem tolerably cheerful ; and
the -view which these letters give of their character

is, on the whole, favourable.

The inliabitants of the towns do not form a race by
themselves, but are aggregated from the various races

who inhabit, or have inhabited, the country districts

—

the Arabs, the Brebers, probably in part also the an-

cient possessors, and the Vandal conquerors of north-

ern Africa. All these have been cast into that mould
wllich Moslem despotism invariably forms. There is,

however, a peculiar race, called Andalousie, de-

scendants of those Moors, expelled from Spain by the

stupid despotism of that government. They inhabit

chiefly the northern cities of the empire of Morocco.
They pique themselves on their descent, and seem to

retain somewhat of that pride of birth which was
probably formed during their residence in Europe.
The sciences, which anciently formed the glory of

the Saracen name, are now, throughout the whole of
tliis region, entirely extinct. Instruments are still

shown, which display the most exquisite mechanical
skill ; but they are preserved merely as antique cu-
riosities, without any knowledge of the principles by
which they were constructed. Astronomy does not
extend to the construction of a sun-dial, nor che-
mistry beyond the making of rose-water. With re-

gard to medicine, the estimation in which that sci-

ence, once so flourishing, is held, may be judged by
the emolument reaped by its professors. The fee of

a physician scarcely ever exceeds sixpence ; and the

most serious operations are performed for a shilling.

These humble practitioners succeed tolerably, when
only external wounds are to be healed ; but in all in-

ternal maladies, it appears very doubtful whether
most patients die of the disease, or of the remedies
administered.

The Jews form a numerous class throughout all

the cities, both of Eastern and Western Barbary.

They seem to exist there nearly on the same footing

as in Europe during the middle ages, the objects of

universal hatred, contempt, and derision, and their

plunder the invariable resource, whenever the sove-

reign finds himself in pecuniary embarrassment. Yet
their knowledge of trade, and entire devotion to it,

have almost secured to them the monopoly of mer-
cantile and money transactions ; and they are thus

finabled to make such enormous profits as induces

them to endure all this oppression. In Morocco, Baibary

however, long suffering appears at length to have States,

wearied their patience, and their numbers have been^^V^
considerably thinned. In the capital, they are
not now supposed to exceed 2000. No such di-

minution seems to have occurred in the other states.

Tunis is calculated to contain above 15,000.

The country Moors, or those who cultivate the
plains of Barbary, appear to differ very widely from
the inhabitants of the cities. The property, or ra-

ther the occupation of land, is, as usual in despotic

countries, much subdivided. The manners of the
cultivators have been little observed, but they are

said to be characterized by a peculiar degree of ig-

norance and simplicity.

The inhabitants of the pastoral districts intermedi-

ate between the sea coast and the Sahara, are knowa
by the name of Arabs. They appear, in fact, to

comprise such of the descendants of the conquer-
ors of Barbary as have adhered to their original and
native employments. They exhibit the same migra-
tory habits, the same simplicity of life, and the same
union of hospitality and plunder, which distinguish

their countrymen in Arabia, The touch of despotism

has, however, taken from them much of that sense

of honour and dignity which elevate the latter above
the common level of barbarous tribes. They live in

tents, thirty or forty of which united form a camp or

douar, under the command of a shiek : the suprema-

cy over a number of these camps constitutes a Great
Shiek or Emir. The tents are made by themselves,

of camels' hair and the fibres of the palm tree ; they
are arranged generally in three concentric circles,

around the habitation of the shiek. The cattle go
out to pasture during the day, and are tended by the

men and boys ; at night they are withdrawn within

the circle of the tents. They are farther guarded
by a number of vigilant dogs, who bark incessantly.

The complexion of the Arabs is of a deep copper.

The females possess beauty when young, but quickly

lose it. They adorn themselves by puncturing and
tattowing, practices unknown to the other inhabitants

of Barbary. When the spot occupied by a douar is

exhausted, they remove to another ; the women are

then conveyed in groups generally of three, upon the

back of each camel ; Avhile the children, lambs, and
kids, are lodged in panniers on each side. The shieks

embrace every opportunity of acting independently ;

arid whenever a weak government or civil war oc-

curs, immediately begin to plunder. Of all the in-

habitants of Barbary, the Arabs are animated with

the most bigoted zeal for the Moslem tenets, and
the deadliest enmity to the Christian name. This

disposition, the effiscts of which have been felt by all

European visitors, has probably darkened somewhat
beyond reality the picture drawn by them of these

tribes.

From the inhabitants of the plains, we ascend to

those of the mountain districts. The greater part of

the declivity of the Atlas chain is cultivated by a very

remarkable people, called the Brebers. They have
been named also Brebes, Berebbers, Barbars ; and
from them the name of Barbary is supposed to be
derived. The Brebers appear to be descended from

the original possessors of this region; they view
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M'hary themselves still as its rightful owners, and regard
states. boundless indignation all the other nations by

whom it is now occupied. Their subjection has al-

ways been very imperfect, and the slightest injury

has been sufficient to drive them into rebellion.

Their chiefs are elective, and they alone, in this part
of Africa, have a government moulded into some-
what of a republican form. Their character is ex-
tremely warlike, and they excel the inhabitants

of the plains in the management of fire-arms. The
army of Morocco has often been completely defeated
by them, and pursued to the gates of the capital.

In general, however, they carry on war chiefly by
surprise and ambuscade. The idea formed of them
by the Saracen conquerors may be conceived bv a
passage in a celebrated Arabian writer (Bakoui), who
gravely informs us, that they are the offspring of the
giant GoUah, whom they resemble in strength and
wickedness. They are divided into various tribes,

of whom the Errifi, inhabiting a province of the
same name between Algiers and Morocco, are the
most powerful and ferocious.

The Brebers are distinguished from the other in-

habitants of Barbary by a language which has no-
thing in common with any of the rest. It is consi-
dered by Adelung to be the same (allowing for some
variation of dialect) with that of the Tibbo, the
Tuarick, and of all the indigenous population of this

part of Africa. Marsden and Langles have supposed
it to be a corruption of the ancient Punic language

;

but Mr Pinkerton forcibly argues, that a language
which has no abstract terms, none belonging to the
arts and sciences, and no written characters, could
scarcely be even a corruption of the language of
a civilized people. Its high antiquity, however, can-
not be doubted.

The Shelluhs inhabit the southern parts of Mo-
rocco. They are smaller in stature than the Brebers,
and in character somewhat less rude. In all other
respects, they exactly resemble, and may be consi-
dered as a branch of that race. Some writers have
asserted their language to be different ; but the voca-
bulary given by Chenier, and the information of
Dupm's, seem to leave no doubt that it is merely
a dialect with very slight variations.

To these different classes we may finally add one
which is not inconsiderable,—that of the negroes. Ori-
ginallybrought as slaves from Soudan and Tombuctoo,
they have multiplied greatly, and have even risen to
distinguished estimation. The sovereigns of Moroc-
co, unable, from the natural jealousy of despotism,
to trust their own subjects, have placed their entire
confidence in negro troops. These form the stand-
ing army of the empire, the body guard of the sove-
reign, and the garrison of all the principal fortresses.
Their pay is very small, not exceeding a penny a-
day

; but its smallness is compensated by the licence
in which they are allowed to indulge. A person,
well acquainted with Morocco, being asked what
their pay was, answered, " Whatever they can rob
or steal." Muley Ishmael maintained nearly 100,000
of these troops. Their fidelity to their monarch is

said to be exemplary. Negro slaves still continue to
be imported in great numbers, particularly into Mo-
rocco.

We proceed now to take a view of the political Barb iry

state of this extensive region, which has sustained Sfates.

no change from the lapse of time, and is that of a
savage, uncontrolled, and turbulent despotism. In suU^o(
Turkey and the Asiatic empires, there are pub- Baibary.
lie bodies, rendered venerable by religion, by
law, and even by knowledge, who share and
moderate the power of the despot. In Barbary,
there are none such ; the will, or rather momentary
caprice of the sovereign rules every thing. Yet the
throne, though thus absolute, is not thereby rendered
secure

; resting on no basis, it is overturned by the
slightest storm that arises. The death of a sovereign
is almost invariably followed by disputed succession
and civil war ; so that tranquillity, the sole boast of
despotism, is not even secured by it to this unfortu-
nate country.

The present sovereign of Morocco is named Mu- Morocc©.
ley Soliman. He has three brothers, two of whom
contended with him for the sovereignty, and beuig
overcome, now live in exile. He is about forty, ra-
ther handsome, and of a quick comprehension. He
is afakih or doctor, deeply versed in the Mahometan
faith, and passes the greater part of the day in pray-
er. His religious austerity prompts him to siiun
every appearance of luxury in his dress and manner
of life. Requiring still greater simplicity in his mi-
nisters and attendants, he has completely banished
that splendour which usually accompanies a court.
The most pernicious effect of this bigotry consists in
the hostility with which it inspires him against vari-
ous br^mches of industry. He has ordered all the
plantations of tobacco to be destroyed, because, al-

though the prophet has not forbidden the use of that
plant, there is no evidence of his having used it himself.
In the same spirit, he opposes every possible obstruc-
tion to commerce with Europeans, whom, as infidels,
he regards with horror. In other respects, his go-
vernment is said to be milder than that usually ex-
perienced by the people of Morocco.

Algiers holds the next rank ; but nearly a century Algiers,

has elapsed since any narrative of its internal state
has been published by any European visitor. The
most recent information regarding its interior that
we have seen, is contained in an American pub-
lication, drawn up from the statements of the
American captives who were confined there from
1793 to 1795. At that time the Dey was a Turkish
soldier, named Hassan, about fifty, who had been
brought from near Smyrna in the year 1786. Hav-
ing insinuated himself into the favour of the reign-
ing monarch, he gradually rose through the different
offices to that of prime minister. The old Dey dy-
ing, Cedelli, a Greek, and a creature of Hassan,
urged, and even ostensibly compelled him to assume
the sovereignty. He prevailed ; and another candi-
date who started up was put to death by the bow -

string. There have probably been several changes
since

; and a new Dey is said to have come into
power within the last six months. The Divan, it ap-
pears, have lost almost entirely the influence which
they once possessed, and do little more than sanc-
tion the measures determined on by the Dey.
The present sovereign of Tunis is called Hamooda

Bey, and is certainly an extraordinary character. He'
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Bavbary has displayed a most energetic policy, and has seated

States, himself more firmly on the throne than any of his pre-

^"^^^^ decessors. He is now (1816) about fifty-five years of

age, and has reigned twenty-nine, a period quite un-

exampled in the tumultuous annals of Tunis. He
has, in a great measure, thrown off that dependence

on the Turkish power, by which the state was former-

ly enthralled ; he even chooses his ministers and fa-

vourites, in preference, out of other nations. The

mere vigour of his character and administration

seems to have freed him from that dread of conspi-

racy and insurrection, by which former Beys were

perpetually haunted. His brother, and his two cou-

sins, though the rightful heirs to the throne, live on

the most friendly terms with him, and partake of all

his amusements. He extends a very liberal protection

to all classes ofhis subjects, even Christians and Jews,

who, before his time, might be insulted or killed with

perfect impunity. He is indefatigable in the dispatch

of business, and spends very little time in sleep, or in

the haram. At seven in the morning, he generally

receives the consuls of foreign nations in the hall of

audience. From eight to twelve, he sits in the hall

of justice. He is supreme judge throughout his own

dominions ; all his subjects, from the highest to the

lowest, attend and plead their own cause. Unfortu-

nately, wherever the Bey's personal interest is con-

cerned, justice is entirely out of the question. His

hand is always open for bribes from either party, and

sometimes from both. Where such all-powerful nio-

tives do not interfere, he administers justice with

equity, and even discovers a peculiar tact in eliciting

the truth. His decisions are always given and exe-

cuted with equal promptitude. Upon the whole, the

security of person and property, and the general state

of society, has been greatly ameliorated since his

accession to power. Nothing seems to prevent him

from being a good prince, except an avarice which

knows no bounds, and hesitates at no means of grati-

fication. This induces him to restrain the freedom of

trade, to load it with monopolies, and often, which is

worst of all, to become a merchant himself. He takes

every opportunity of extorting money from his opu-

lent subjects, without any pretence, and by the niost

arbitrary exactions. The following affords a curious

example of Tunisian economy. He has erected a

new palace, which will, it is said, be one of the most

splendid edifices in Barbary ;
but, in order to lighten

the expence, the ground floor has been fitted up into

shops. He has given up the use of wine, in which

he formerly indulged to great excess; but he is much

addicted to other shameful species of debauchery.

'

The ministers and favourites of Hamooda are of

the lowest description, both as to birth and charac-

ter. The Zapatapa, or keeper of the seals, and So-

Uman Kiaya, commander of the army, are both

Georgian slaves. The former is stained with every

vice, but the latter exhibits an honourable and hu-

mane disposition, very rare in this country. The

Bey's private secretary is a Christian slave ; and the

important and lucrative post of guardian of the slaves

is held by a Neapolitan renegado.

For some time past, a furious war has raged be-

tween the states of Algiers and Tunis ; the former,

the more powerful of the two, being ambitious of
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conquering its weaker neighbour. The Bey of Tunis Barbary

can call out a force of fVo'm 40,000 to 50,000 men;,

but they are merely an armed mob, and scarcely pre-

sent the semblance of a regular army. The Algerine

troops, however, are precisely of the same description.

In the spring of 1807, the two armies took the field.

That of Tunis was highly appointed, and thought of

nothing less than the conquest of the Algerine pro-

vince of Constantina. But so soon as the advanced

guard of the Algerines was seen reconnoitring, the

whole Tunisian army turned, threw down their arms,

and fled with the utmost rapidity in every direction.

Many are said to have arrived at Tunis, without

having once ventured to look behind. The Algerines

took possession of their camp, baggage, and 15,000

camels, laden with every kind of supplies. It is sup-

posed that nothing but the dread that so easy a

victory might be the effect of stratagem, prevented

the enemy from marching forward, and entering

Tunis.

The army of the Bey, however, reassembled almost

as quickly as it had dispersed ; and in July he was

again able to take the field. On the 13th, the two

armies approached each other; and the advanced

guards having met, the troops of Tunis began to fly

in confusion. But a Greek slave having ventured

to fire a cannon, the Algerines took the alarm, and

retreated precipitately to their own camp. The Tu-

nisians having thereafter rallied, the two armies re-

mained all next day in sight of each other. In the

evening, however, Soliman Kiaya, having gone up the

mountains to reconnoitre with a small body of cavalry,

the Algerines began to dread, that an attempt was

making to surround them ;
upon which, the whole

army broke up, and fled precipitately in every direc-

tion, leaving their camp, baggage, and 10,000 camels,

in the hands of the victors. The latter, satiated with

plunder, were not inclined to advance, otherwise

they might easily have taken possession of Constan-

tina. We need scarcely add, that such combats

were not attended with serious bloodshed ; they were

sufficient, however, to deter these heroes from again

taking the field, and the war was thenceforth carried

on by petty skirmishes.

The government of Tripoli presents a still darker Tripoli

picture than that of Tunis. The flourishing era in the

history of this state, was the reign ofHamet the Great,

at the commencement of the last century. He freed

Tripoli from the Turkish yoke, in a manner worthy

indeed of so barbarous an administration. He invited

to a feast 300 of their chiefs, each of whom, as they

successively entered, were strangled. At the same

time, a general massacre took place in the city. The
Porte being propitiated by presents, he was left to

reign in tranquillity. He reduct d to complete sub-

jection the hitherto untractable possessors of the

mountain districts of Garian and Mesulata } and even

succeeded in rendering Fezzan his tributary. He
invited foreigners to settle in his dominions, and pro-

moted the manufactures of woollen stuffs, Morocco

leather, &c. His popularity enabled him to render

the crown hereditary in his family. The late Bashaw

reigned for thirty years with great moderation and

mildness ; and Tripoli assumed a civilized and pacific

character, very unusual in this part <)f the world. A
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Baibary most unfavourable change has taken place in his son
states. Yusuf, the present Bashaw. He began his career

by murdering his elder brother, an amiable prince,

in the most barbarous manner. Then surrounding
himself by negro slaves and Arabs, he gained
an ascendancy over the more pacific inhabitants

of the city. He thus succeeded in driving out
his second brother, and seizing on the sovereign-

ty. He is represented as uniting in himself all

the vices of that worst of characters, a Barbary
despot. He has, in a great measure, ruined com-
merce, by monopolizing to himself all the lucrative

and important branches. His principal niinistfe'r is

Sidi Hamet, who shares with his master the most de-
cided partiality to the French, and enmity to the
English. Lord Nelson, in 1798, sent a line of bat-

tle ship to demand that the Bashaw should for

ever remove from his councils so dangerous a sub-
ject. A feigned compliance took place, but lasted

only till the English ship was out of sight of Tripoli.

This personage has since been raised to a higher si-

tuation, that of minister for foreign affairs, while his

creature Mustapha has been appointed captain of
the port. The place of first admiral is held by a
person bearing the name of Murat Rais, but who is

in reality a Scotsman, named Peter Lysle. Being
at Tripoli in 1792, as mate of an English vessel, and
accused of plundering part of the cargo, he fled to
the castle, embraced Mahometanism, and received a
command in the Tripoline navy. He soon distin-

guished himself in the capacity of a pirate, and rose
by degrees to his present high situation. He is said,

however, to enjoy it but little, and to sigh still for the
loss of his country, and his friends.

The religion of Barbary is well known to be
throughout Mahometan, professed with a degree of
rigour and intolerance unknown in any other region
of the globe. There is not, however, as in Turkey,
any great body, like the Ulema, to act as the deposi-
tary of its doctrines and influence. This influence is

here enjoyed by individuals who raise themselves, by
personal merit or demerit, to the character of saints.

Saints, in Morocco, almost share with the sovereign
the power of the empire. Sidi Ali and Sidi Alarbi are
the two most eminent reigning saints. Their con-
sideration is chiefly supported by working miracles,
and does not require any sacrifice of the pleasures of
life. They indulge in all these without reserve, and,
besides the usual number of wives, keep numerous
concubines. The districts in which these saints reside
pay no taxes, and are subject to no authority, ex-
cept theirs ; and they are perpetually surrounded by
a body of armed men, to chastise their own enemies
and those of the prophet. At some distance from
Tripoli, there is a fortified village possessed by a
saint, called the Lion, which serves as an asylum for
every species of criminals, even those who are guilty
of high treason. Idiots, throughout Barbary, are
generally reputed saints ; and some, in order to main-
tain the reputation of sanctity, find it expedient to
counterfeit the total absence of reason.

The population of Barbary has been very variously
reported, and has never been fixed on any precise or
authentic data. We shall collect the different state-

ments made on the subject. Mr Jackson gives the

Barbary
States.

population of Morocco at 14,886,600; of whom the
cities and towns contain 895,6'00; the provinces within
AtlaslO,341 ,000 ; the Berebbers amount to 3,000,000,
the Tafilets to 650,000. He states these numbers to
be founded upon information extracted from the Im-
perial Register. They are quite improbable, and very
far beyond any estimate formed by preceding travel-

lers. Chenier does not conceive that the empire can
contain above six millions ; and some have even redu-
ced the estimate so low as two. Mr Macgill heard
the population of the Tunisian territory generally esti-

mated at five millions ; but is inclined to reduce the
estimate to half that amount. Of these he sup-
poses that 7000 may be Turks, 100,000 Jews,
7000 Christians ; the rest Moors, Arabs, and rene-
gadoes. Of the Algerine territory we have seen
no estimate ; but being more extensive and equally
cultivated with that of Tunis, it must contain a
greater population. Tripoli is reckoned by Ali Bey
to contain two millions

; probably beyond the truth.

Of the great cities, Morocco is generally sup-
posed to contain 30,000 ; Fez, by Jackson, 380,000

;

by Aii Bey, only 100,000; Tunis, by Mr Macgill,

100,000; by Mr Blaquiere, 130,000 ;
Algiers, by Dr

Shaw, 117,000; Tripoh, by Mr Blaquiere, 25,000

;

by Ali Bey, only 15,000.

With a soil so fertile, and where manufacturing Commerce,
industry is in so low a state, the productions of
the earth must form the staple articles of export.
Barbary, in ancient and even in modern times, has
been the granary of southern Europe. Of late,

however, this branch of trade has been nearly cut off

by a general prohibition, in all the states, against
the exportation of corn. The materials for export
are thus reduced to fruits, gums, hides, wax, and the
produce of the very few manufactures which flourish

throughout these states. Of these, Morocco leather is

the most important. Fez is the place where this ma-
nufacture flourishes in the highest perfection ; but it

is also carried on in the other cities of Morocco, as
well as those of Eastern Barbary. Fez is also distin-

guished by the manufacture of woollen haiks, a spe-
cies of long cloths universally worn by the Moors
when they go abroad; ofsashes and silk handkerchiefs;
and of carpets, which are little inferior to those of
Turkey. Tunis is famous for the manufacture of a
species of conical woollen caps, called scull-caps, uni-

versally worn, not only in Barbary, but over the
Levant. This fabric formerly employed fifty thou-
sand persons ; but the manufacturers of Leghorn and
Marseilles now imitate it, and succeed in underselling

the Tunisians, though, in tne quality of the stuff, the
latter remain still unrivalled. Robes and shawls of
woollen gauze are also made to a great extent. Con-
cerning the manufactures of Algiers and Tripoli, we
have few details ; but with the exception of caps,

they appear to be nearly similar to those of Tunis.
The caravan trade with the interior of Africa is

chiefly carried on from Morocco and Tripoli. From
the former it is very extensive. The caravans carry

chiefly salt, tobacco, and European goods ; they
bring back slaves, ivory, and gold dust. Lempriere
estimates the amount of the former at one million

;

the latter at ten millions
;
which, if correct, would

imply the profits on this trade to be immense. The
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trade fi'oni Tripoli has been greatly diminished, in

consequence of the Bashaw having embroiled him-

self with his Arab neighbours, who, occupying the

Toute by which the caravans must pass, render the

communication extremely precarious.

The European goods for which there exists a de-

mand in the Earbary States, are exceedingly various.

They include more or less of almost every article

both of manufacture and of colonial produce. In the

former class are such articles as, being of inferior

quality, can be afforded at a cheap rate ; Yorkshire

cloths, particularly druggets and serges ; muslins of

the coarsest and cheapest sort ; coarse linen, particu-

larly German. Raw silk and Spanish wool were im-

ported to a great extent when their manufactures

were more flourishing. French wines are imported

into the eastern states, where the precepts of Ma-
homet are less rigidly observed. The other imports

are tin and lead to a considerable extent, English is

preferred
; coffee, sugar, and the different kinds of

spices : hardware, cutlery, toys, are in some de-

mand : also alum, vitriol, cochineal, gum-lac, and

vermilion, for their manufactures.

The commerce of Morocco is greatly diminish-

ed by the senseless bigotry of the reigning Empe-
ror. The intercourse with Europe is now confined

to the port of Mogadore, and is subject to vari-

ous restrictions. The articles of export, suited to

the European market, appear, by Mr Jackson's enu-

meration, to be chiefly sweet and bitter almonds,

about 1,000.000 lbs. ; gum Barbary, gum Senegal,

and gum Sandarac, upwards of 100,000 lbs. ; cow and

calf skins, 260,000 lbs. ; goat- skins, 10,000 dozen ;

wool, 30,000 lbs. ; ostrich feathers, olive oil, citrons,

and some minor articles.

The commerce of Eastern Barbary has hitherto

been carried on chiefly from Leghorn and Mar-

seilles, Louis XIV. established at the latter port

a Royal African Company, which formed several es-

tabhshments upon the coast of the Algerine province

of Constantina, The objects were the corn trade

and the coral fishery, which they shared at first with

an English company already established ; but the

latter failing, the whole trade fell into the hands of

the French. Their first establishment was at the

Bastion de France, at the western extremity of Al-

giers ; but this was abandoned, and they settled at

La Cala, Bona, II Col, and Tabarca. They paid

L. 4000 a-year to the Dey of Algiers, and 100 per

cent, to the Bey of Constantina, on the grain export-

ed ; in addition to which, they were obliged to sub-

mit to various species of extortion and humiliation.

The Continental war, and the extinction of the French

naval power, threw a large proportion of this trade

into the hands of tlie British ; and Malta became the

channel through which it was conducted. In 1806,

the British Government contracted with the Dey of

Algiers for the possession of La Cala, Bona, and II

Col ; in consideration of vphich, they stipulated to

pay him the sum of 50,000 dollars (L. 11,000 Ster-

ling). Mr Blaquiere, and other persons acquainted

with this coast, are of opinion, that very important

advantages might be derived from this settlement.

Tlie coral fishery alone might employ 500 boats and

9000 men ; besides which, there is a large export of

Barbaryi
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hides, wax, and wool. It is added, that the country

produces ship-timber, particularly oak, of the best

quality, and in inexhaustible abundance, and that ex-

cellent hemp and flax might be raised. As yet, how-
ever, the British Government have continued to pay
the money, without forming any establishment, or

deriving any benefit from the privilege thus pur-

chased. The coral fishery is carried on by a small

number of French and Neapolitan boats ; and the

spirited attempts made by the merchants at Malta to

open a communication with this quarter have been
frustrated. From the pressure of the war, or other

causes, no military establishment has yet been form-

ed at La Cala. The place, however, is said to be
admirably suited for such a purpose, and, at a very
small expence, might be rendered impregnable.

We -shall finally consider these states under the Christiin

view, which has so justly excited the interest and S'^'^^T-

sympathy of the British nation, that of Christian slave-

i-y. To be placed under the absolute control of

the most brutal and corrupted of mortals, whom re-

ligious antipathy has divested besides of every hu-

man sympathy—without any law or earthly power to

appeal to—the hopeless victims of brutal cruelty, and

still more brutal voluptuousness ;—this is certainly

the most dreadful fate to which human beings were

ever devoted. Yet such has been the fate of thou-

sands of Europeans, among whom were often those

who, from rank, sex, and cultivation of mind, must

have been most keenly sensible of its horrors. Painful

as the subject is, it seems indispensable to give some
details which may illustrate the extent of the evil,

and the necessity which existed for some arrange-

ments to remedy it.

The most particular and authentic account of the

treatment of slaves at Algiers is that given in the

American work already alluded to. On the 23d

October 1792, the ship President saw approaching

an armed xebeck, bearing Spanish colours, till she

came within gun-shot, when she instantly hoisted the

bloody flag, and fired. Escape was now impossible ;

the xebeck instantly put out a boat, with thirty armed

men, who rowed furiously towards the vessel, and,

boarded it with the wildest shouts and outcries. No
resistance being made, they began to strip the crew

with a fury of avarice, of which it was impossible to

form an idea. Sometimes several fell upon one Ame-
rican, and fought over him for the clothes of which

he was stript. Having ransacked every corner, they

then ordered the Americans to descend into the

boat ; and those who showed any hesitation were in-

stantly knocked down, and kicked over into it. On
reaching Algiers, the distribution took place. The
Dey made first his choice, which was formerly limit-

ed to an eighth of the whole, but now extends to as

great a number as he chooses to demand. For this

purpose, they were conducted to the palace, and

drawn up in tiles along a court, where they passed

under this review. Having made his selection, he

dismissed the rest with the compliment, " Go, you

Christian dogs, and eat stones." The youngest were

employed in menial offices about the palace, the rest

were put to work in the marine and in public build-

ings. Whenever a foreign vessel was in the port,

they were loaded with thirty or forty pounds weight

6
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rBaibary of chains, in order to prevent their escape. Their
Sf itcs, heaviest labour consisted in dragging immense stones

from a neighbouring quarry, for the repair and en-

largement of the mole. 4 body of Turks attended

to urge them on, but gave no aid, unless by conti-

nually roaring out Uyomohj, " heave away," with a

noise so tremendous, that it was heard at the distance

of more than a league. At night, they were locked

up in two huge buildings, called bagnios, the lower

part of which was employed for shops, and the upper

for the joint accommodation of the captives and of

the wild beasts belonging to the Dey. There was
no bed in the place, and they were obliged to lie on
the floor, till their own ingenuity enabled them to

• erect some humble substitute. The daily allowance

of food was a pound of very bad bread, and a small

quantity of oil. Many sunk under this accumula-
tion of distress, and were carried to the Spanish hos-

pital, the only relief provided for their miseries. The
sympathy of the American people having been at

length excited by reports of their sufferings, they
opened a negociation, and, at the expence of nearly

800,000 dollars, procured the release of the cap-
tives.

The observations made by Captain Croker, dur-
ing his visit in 1815, agree with the narrative of
the Americans, and prove that no improvement had
taken place since that time. At the period of his ar-

rival, three hundred Christian captives had been driven
in from Bona, exposed to such treatment that fifty died
within six days after reaching Algiers. They were still

employed in the quarries, and loaded with chains, as

before. His description of the house in which they
were locked up is, that, " if it had light," it would re-

semble those in which the West Indian negroes
keep their pigs. Being now at peace with the great
powers, their piracy is chiefly exercised on Naples
and' Sardinia, with whom they have always taken
care to continue at war. European, and even Eng-
lish colours, are assumed to entrap the unfortunate
victims. They frequently also make descents on
the coast, and sweep away all the inhabitants, with-
out distinction of age and sex. The Tunisians, at

the commencement of the reign of the present Bey,
landed on the island of St Pierre, belonging to Sar-
dinia, and carried off the whole population, amount-
ing to upwards of a thousand. At Tunis and Tri-
poli, the treatment of slaves is not so utterly inhu-
man as at Algiers. The most dreadful fate is that
of those who are judged fit to be received into the
haram of the prince, or any of his principal officers

;

which, in consequence of the depraved propensities

here prevalent, is not confined to one sex. Of those
who become the slaves of private persons, both at
Tunis and Algiers, some are tolerably, and a few
very well treated.

It is not easy to ascertain the precise extent in

which this enormous evil lately existed. Mr Blaquiere,
though he represents its horrors in the most glowing
colours, considers the whole number of captives as
amounting only to a thousand. Mr Macgill calculates
two thousand in Tunis alone, and the Americans the
same number at Algiers. The first estimat-. however,
is probably the mure correct, as, by a calculation of the
amount and rate of ransoms returned, the number in
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Algiers, at the time of Lord Exmouth's first expedi-
tion, appears to have been four hundred and fifteen.

The outrageous conduct of the Barbary corsairs

has repeatedly roused the indignation of the princi-

pal European states. Yet it has happened, that

most of the expeditions undertaken to repress or in-

timidate them have been not only unsuccessful, but
attended with the most disastrous issue. We may
particularly mention the expedition of Charles V.,

which will be found narrated in the body of the
work. More recently, in ] 776, the Spaniards sent

a large fleet into the road of Algiers, which landed
13,000 or 14,000 troops. Through a want of har-

mony, however, between the commanders, the qrmy
reimbarked, and the fleet sailed oft" without attempt-
ing anything of importance. They returned in

1783, when the fortifications were greatly strengthen-

ed, but by means of gunboats, they were enabled to

bombard the city hi a terrible manner. Yet the
Dey, though obliged to leave his palace, was neither
moved by his own danger, nor by the sufferings of
his subjects, to sue for peaci ; and the Spaniards at

length retired. They returned next year ; but the

Dey had now prepared a large force of gunboats,
which kept them at a distance ; and they were ob-
liged to move oft", without having effected anything
whatever. The Algerines now believed themselves
invincible; and the Spaniards were fain to purchase
peace with a million of dollars, besides a large sum
for the ransom of their captives.

In 1800, the Americans waged war against
Tripoli, in consequence of a vessel belonging to

them having been seized, and the crew made
slaves. They repeatedly attacked the harboin-, and
did some damage to it, but were not able to make
any serious impression, or to produce any effect, be-
sides that of impelling the tyrant to a more rigorous
treatment of his captives. They then adopted a
different course. They landed in Egypt, where
they were joined by Hamet, the elder brother of
Yusuf, the reigning Bashaw, and to whom the throne
rightfully belonged. The confederates having col-

lected 500 men, marched through the Lybian de-
sert, and took Derne, the frontier town of Tripoli.

Notwithstanding the smallness of this force, Yusuf,
alarmed by the popularity of his brother, accepted
the mediation of the Danish consul, and a treaty was
concluded. The prisoners were restored at a mo-
derate ransom, and Hamet, now abandoned, returned
to Egypt. Upon the whole, there seems to have been
very little ground for the boast which has been made,
respecting the conduct and success of this American
expedition.

After the termination ofthe Continental war, which
had absorbed every other interest, a deep feeling was
excited in the British nation, for the fate of their fel-

low Christians, who were groaning under this horrible
slavery. Sicily and Sardinia, the chief sufferers,

were our intimate allies ; besides which, Britain, as
mistress of the seas, seemed called upon to put down
a system of naval warfare and depredation, incon-
sistent with all those ties by which civilized nations
are unite d together. Urged by this impulse, the Bri-
tish Government directed Lord Exmouth (late Sir E.
Pellew) to sail with a squadron against Algiers and

Barbary
StatesI
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Tunis. The appearance of this armament was suffi-

cient to induce both states to a compliance with the

terms demanded, which were, peace with Sicily and

Sardinia ; the restoration of their captives at a mo-
derate ransom ; and an engagement, in every future

war, to treat prisoners in the manner customary among
civilized nations. Scarcely, however, had this treaty

been signed, when it was violated, on the part of Al-

giers, in the most outrageous manner. Several hun-

dred boats, chiefly Neapolitan, being employed under

sanction of the British flag, in carrying on the pearl-

fishery on the coast near Bona, a gun was suddenly

fired from the castle, when two thousand Turks and

Moors rushed down upon the unfortunate fishermen,

and, aided by fire from the forts, massacred the whole

of them. The English flag was seized, and trampled

under foot. Lord Exmouth had ah-eady sailed, and

was arrived in England before he heard of this dread-

ful tragedy. The utmost expedition was then em-

ployed to equip a new and more formidable arma-

ment. In a few weeks Lord Exmouth again sailed,

and being joined at Groraltar by a Dutch squadron

under Admiral Capellen, arrived before Algiers, on

the 26th August last (1816), about three months

from the time at which he had left it. On the morn-

ing of the 27th, a flag of truce was sent in, stating

the conditions on which alone peace would now be

granted, and allowing two hours for their acceptance.

Three hours elapsed, without an answer, but also

without any hostile movement ; and Lord Exmouth
began to hope the intentions of the Dey might be

pacific, when several shots were fired from the har-

bour. A combat of the most terrible description

immediately began, the batteries being attacked

with all the characteristic valour of British sea-

men, and defended with all the fury of barbarian

desperation. The British fleet suffered severely

;

but after seven hours fighting, the enemy's batteries Barbary

were reduced to a state of ruin ; and the flotilla ^^tates

having succeeded in setting fire to some of the Al- Barj^^
gerine vessels, the flame spread to such a degree, that

the whole fleet, arsenal, and gunboats, were ere long

reduced to ashes. On the following morning, the

Dey submitted unconditionally to the terms pre-

scribed by the British Government. These were

—

the abolition, for ever, of Christian slavery ; the

immediate delivery, to Lord Exmouth, of all cap-

tives, of whatever nation, who were within the ter-

ritory of Algiers ; the repayment of the ransoms for-

merly received ; with apology and reparation to the

British consul, for insults that had been offered to

him. All these stipulations were executed with the
'

utmost promptitude.

Thus terminated an achievement, than which

none has ever reflected a purer glory on the British

name—one undertaken, not from any merely British

motives, but to defend the general cause of humani-

ty, and vindicate the rights of the civilized world.

All observers agree that, in the case of a race at once

mean and barbarous, fear is the only motive which

can act with sufficient force ; and that a signal chas-

tisement, such as cannot be soon forgotten, affords

the only security for their future moderation. The
lesson which the Algerines have now received is of

this description ; and there is therefore every reason

to hope that its influence may be long and salutary.

See Shaw's Travels ; Jackson's Account of Mo-
rocco ; Macgill's Accouvt of Tunis ; Blaquiere's Let-

ters on Sicily ; TuUy's Letters ; Ali Bey's Travels ;

Keatinge's Travels j Appendix to Robert Adam's

Travels in the Interior of Africa; Account of Al-

giers, and of the Treatment of American Captives,

by James Wilson Stephens, of Philadelphia. Brook-

lyn, 1800. (b.)

BARLOW (Joel), an American literary and politi-

cal character ofconsiderable note, was born in the year

1756, in the village of Reading, State of Connecti-

cut ; and appears to have been the youngest of ten

children. His father died when he was yet a boy;

but his friends, attentive to his instruction, em-

ployed his portion of the paternal inheritance for

his education, at the college of Newhaven, in his

native state. Here he commenced his studies in

1774. In the course of the prescribed exercises

of composition, he discovered a taste for poetry; and

two productions crept into public view ; one entitled

The Prospect of Peace ; the other, An Elegy on

the Death ofMr Hosmer, Member of the American

Congress. It appears that Mr Barlow was destined

for the clerical profession ; and that his friends so-

licited and obtained for him the appointment of

chaplain to a militia company of Massachusets, the

functions of which he performed till the event of

peace. One of his panegyrists has observed, in re-

ference to his subsequent change of profession, that,

amongst the Presbyterians of New England, the

priesthood is nothing else than a species of civil or-

dination. He who receives it may pass to another

€mploym€nt ; and it is common enough to see young

men preach the gospel in order to have time to pre-

pare themselves for another profession." This ex-

planation, however, is hardly reconcileable with the

spirit of the New England theologians, who even now
require from the candidate for holy orders a solemn

declaration, that he is moved to this calling by a

certain species of inspiration, or divine impulse, and

not by any carnal or interested motive.

In 1781, while he followed the army in quality of

chaplain, he contracted a marriage with Miss Bald-

win of Newhaven ; and it was during this period of his

life that he planned the edifice of his future fame in

his poem destined to celebrate the discovery and

prospects of America.

It was also during this period that the patriarchs

of Connecticut proposed to adopt a new metrical

translation of the Psalms, which excited to emula-

tion all the poetical genius of the state. The version

of Barlow carried the prize ; and is to this day sung

in the churches of New England.

At the conclusion of peace between the United

States and Great Britain, he abandoned the eccle-

siastical life, and settled at the village of Hart-

ford, where, two years afterwards, he published the

poem alluded to, entitled, The Visian of Colm-
10
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hus, which he afterwards gave to the world in a

more expanded and imposing form.

After quitting the service of the church, he ap-

pears for some time to have practised law ; but, in

1788, he likewise abandoned that profession to be-

come the agent of a mercantile company, who had

purchased some millions of acres of lands situate

on, or near the river Ohio, which they proposed to

sell to foreigners at an enhanced price. For this

purpose, Mr Barlow was sent to Europe ; and it is

said that he was fortunate in the execution of this

commission.

Having during this period become deeply interest-

ed by the events of the French Revolution, he

published, in the years 1791 and 1792, tha following

political pieces : 1. Advice to the Privileged Orders.—

-

2. The Conspiracy of Kings.—3. Letter to the Na^
iional Convention of France.—4. The Royal RecoU
lections. Towards the end of the year 1792; he was,

being then in London, appointed by the Constitu-

tional Society of London one of a deputation to pre-

sent an address to the National Convention of

France,—a circumstance which attracted the notice

of the British Parliament, it having been stated by

a member that the Convention had received an ad-

dress by means of two Jellom calling themselves the

representatives of Great Britain, viz. Frost and Bar-

low.

In 179s, Barlow, from motives of curiosity, ac-

companied the four commissioners of the National

Convention who were sent to Montblanc, to organize

that department ; and this excursion gave rise to

another production, entiled, A Letter to the People

of Piedmont. He also translated about this time

Volney's well known work, entitled, Ruins of Em-
pires.

Objects of a commercial natui-e at length drew
him to Hamburgh, and afterwards to the coast of

Africa, where he received the commission of con-

sul-general of the United States, with instructions

to enter into and conclude treaties with the Bar-

bary powers, for the purpose of procuring the ran-

som of the American citizens who were detained as

slaves in those countries. The execution of this

commission was prompt and fortunate ; and, after

residing for some time in Paris, to which he re-

turned from Barbary, he, in 1805, proceeded to

America, and purchased a neat habitation in the

territory of Columbia, the seat of the general go-

vernment, to which he gave the name of Kahrama.
Here he formed an acquaintance with certain consi-

derable members of Congress, to whom he greatly

recommended himself by the publication of a short

sketch of a plan of national education, and an ad-

dress to the citizens of Washington upon occasion

of one of the anniversaries of American indepen-

dence. He now also published the superb quarto

edition of his national poem, to which he finally

gave the name of The Columhiad,

Soon after his return from Europe, he was admit-

ted to the confidence of the first magistrate of the

United States ; and, in 1811, he received the valued

appointment of minister-plenipotentiary to the court

of France. This nomination met with powerful op-

position in the Senate, and passed only by a small

majority.

He sailed for bis destination on board of the Con-
stitution frigate, disembarked at Cherburg in Sep-
tember 1812, and proceeded to the French capital,

where he was received, in the Emperor's absence, by
the minister of foreign affairs, who " was instructed

to say the most flattering things relative to his ap-

pointment." The great object of his mission was to

obtain compensation for the American property con-
fiscated in virtue of the Berlin and Milan decrees.

This arrangement was to be regulated in a manner
the least onerous to the French treasury. Ameri-
can ships and cargoes were, at the same time, to be
freed from unjust detention, and a new commercial
treaty to be formed on principles of national justice

and reciprocity.

In pursuit of this object, he followed the Emperor
Napoleon to Wilna, in the memorable winter of

1812; but this diplomatic journey was without ad-
vantage, and the failure was the more mortifying, as

it was undertaken without the advice or instruc-

tions of the American Government. Mr Barlow was
returning to Paris, when he was seized with a violent

inflammatory disease, of which he died, on the 26th
of December, in the 58th year of his age. His ne-

phew, late midshipman on board of the Constitution

frigate, whom he took from his studies to accom-
pany him in this journey, and a secretary of the

French Legation in the United States, were witnesses

of his last moments, and saw him interred at the place

where he closed his eyes, an obscure village of Po-
land.

Of the private life of Mr Barlow thei-e is but little

to say. He was of a very taciturn disposition ; and
though he had lived so long abroad, was in manners
and appearance a true New England man. His life

was sober and uniform. His court dress, though
plain, he called his harness. He left no issue ; but
his wife survived him, and returned to America, to

the enjoyment of considerable property bequeathed
by her husband.

To this account of Mr Barlow, for which we are

indebted to a correspondent iibroad, to whom he was
known, we shall subjoin the estimate which has been
formed of his great work the Columbiad, by a very
competent critic. " In this poem, the whole history,

past, present, and future, of America, is delivered in

the clumsy and revolting form of a miraculous vision ;

and thus truth is not only blended with falsehood and
fancy, but is presented to the mind under the mask of
the grossest and most palpable fiction.^From the

prose which he has introduced into the volume, and
even from much of what is given as poetry, it is easy to

see that he was a man of a plain, strong, and resolute

understanding ; but without any play or vivacity of
fancy, any gift of simplicity or pathos, any loftiness of
genius, or delicacy of taste. Though not deficient in

literature, nor unread in poetry, he had evidently none
of the higher elements of a poet in his composition ;

and has accordingly made a most injudicious choice

and unfortunate application of the models which lay

before him. Instead of aspiring to emulate the sub-



116
Barlow

II

Barometer.

BAR
lime composure of Milton, or the natural eloquence
and flowing nervousness of Dryden, he has bethought
him of transferring to epic poetry the light, spark-

ling, and tawdry diction of Darwin ; and of narrating

great events, and delivering lofty precepts, in an

BAR
unhappy imitation of that picturesque, puerile, aud
pedantic style, which alternately charms and disgusts

us in the pages of our poetical physiologist." {Edin-
burgh Revieu), Vol. XV.)

Barlow

BAROMETER.
1 HE Encycloiicedia contains such an account of the

discovery and construction of this most valuable in-

strument, as could be drawn from the popular trea-

tises of natural philosophy in the English language.

But, unfortunately, our compilers of elementary

works have seldom taken the trouble to remount to

the original sources of information, and have fre-

quently, by substituting their own fancies, or ser-

vilely copying the mistakes of others, contrived to

disfigure egregiously the relation of facts, and the

history of the progress of invention. We now pur-

pose, therefore, as far as our limits will admit, to

remodel the article; and, passing rather slightly

over the description of the different kinds of baro-

meters, and other practical details already given,

to dwell more especially on the successive steps

which led to the fine discovery of atmospheric pres-

sure, and its application to physical science,
©pinions The opinions entertained by the ancients concern-

ancients •
physical subjects, appear at best only splendid vi-

sions. They speculated boldly in cosmological theo-

ries, but were easily satisfied with those conclusions

which merely soothe the fancy. Many of the phi-

losophical notions, however, adopted in remote ages,

have left a durable impression in the structure of

language, and still continue to exert a visible influ-

ence in moulding the current sentiments of mankind.

The early sages of Greece distinguished matter into

the four primary elements, of earth, water, air, and
fire, which, by their various combinations, were sup-

posed to produce the animated spectacle of the uni-

verse. With these elements were associated corre-

sponding qualities, in a binary conjunction : Hot and

cold
;
dry and moist. Earth and water were con-

sidered as ponderous and inert ; but air and fire, en-

dued with elastic virtue, M-^ere imagined to possess

lightness and activity. Fire, though extracted from

all bodies by the operations of nature or of art, was

yet conceived to be derived, by invisible emanation,

from that diffuse lambent fluid, which, under the

name of ^ther, occupied the highest heavens, and

constituted the substance and nutriment of the ce-

lestial bodies. While the earthy matter would, there-

fore, naturally settle towards the centre, and the

aqueous fluids roll along the surface, of the solid

globe ; the air and fire soared aloft, the former occu-

pying the whole of the region below the moon, and

the latter streaming through the boundless extent of

space. This sublunary scene is exposed to inces-

sant change, calamity, and decay; but above it

was supposed to reign a perpetual calm, the seat of

bliss, and of divine and imperishable essence.

Aristotle, and some other philosophers, viewing

aether as altogether distinct from culinary fire, were

disposed, however, to consider it as afifth element, of
a pure, divine, and incorruptible nature ; an opinion and of the

which afterwards gave occasion to the famous Qiiinta SchoolmeH

Essentia, or Quintessence of the schoolmen. The
alchemists, who sprung up nearly about the same be-
nighted period, in adopting those notions, modified
them to suit their own peculiar views. To the ele-

ments commonly received, they joined the active

auxiliaries of mercury and sulphur. For quintessence.

they substituted spirit and elixir ,• the former, drawn
off by the application of tire, being conceived to re-

present the animating principle of each body ; while
the latter, extracted by the combined action of heat
and moisture, was supposed to exhibit its concentrat-

ed and most select qualities.

Some of the ancient cosmologists supposed a va-

cuum beyond the shining expanse of a;ther, destin-

ed to receive the exhalations from this nether world.

Others denied the existence of a separate void, but
admitted small vacuities interspersed through bodies.

Aristotle, however, maintained the necessity of aPliysical

plenum, asserting that our idea of space or exten- "j^^P*^

sion is inseparable from that of body. To this prin- ° ^•

ciple he ascribed the suspension of water in a tube,

when the finger is applied to shut the upper end.

Yet the very contempt in which that philosopher,

from a consciousness of his own superiority, was
accustomed to hold the received opinions, might have
led him to take juster views. He rejected the no-

tion, that air has levity inherent in its nature ; nor
would he admit the more plausible idea, that a fluid

so easily moved must possess the quality of perfect in-

difference, and be neither light nor heavy. Aristotle

not only maintained that air is ponderous, but did

not scruple to appeal to direct experiment in support
of his assertion. A bladder, he says, will be found
to gain some weight, on being blown or filled with

air. But this was evidently a mere random asser-

tion, betraying his ignorance of the constitution of
fluids. A bag filled with air, and suspended in a like

medium, it is obvious, from the laws of hydrostatics,

must weigh exactly the same as before. If it be al-

leged that, in blowing up the bladder, a portion of
air would be introduced immediately from the lungs,

and containing, therefore, a small admixture of car-

bonic acrd gas, which is specifically lighter than the

common atmospheric fluid ; the additional weight,

amounting scarcely perhaps to a grain, would be too

minute to be detected by any of the jeweller's ba-

lances constructed in ancient Greece.

The mutual opposition of the leading philosophical

sects of antiquity had, in general, most fatally dis-

couraged the application of mathematical reasoning

to the system of the material world. The Academi-
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Jarometer. cians, or the disciples of Plato, who cultivated geome-
"^N^^^ try with ardour and brilliant success, were disposed to

regard that science as a pure intellectual contempla-

tion ; and resigning themselves to the illusion of their

lofty dreams, they turned with disdain from the in-

' vestigation of individual facts and all the vulgar

realities of life. The mind of Aristotle was of a

more sober and practical cast ;
acute, profound,

and discriminating, it ranged, with incredible indus-

try, over an immense field of inquiry. That judi-

cious philosopher recommended a careful and con-

stant appeal to external observation, as the only sure

ground on which to erect the structure of physics
;

but unfortunately his scholars neglected too much
the study of mathematics, the most powerful instru-

ment for conducting physical research. The pre-

cepts of Aristotle, though excellent in some re-

spects, were hence in the sequel unproductive of

any genuine fruit. On the contrary, the weight of

his opinions, during a long course of ages, confined

and repressed the efforts of human genius.

Modern It must be gratefully acknowledged, that the alche-
Expeiimen- mists, styled also philosophers by fire, were the first

among the moderns who dared to explore new paths of

1 science. Their projects were, indeed, highly chimeri-

cal, but they had the merit at least of setting the ex-

ample of investigating the properties of matter by ac-

tual experiment. They likewise formed associations

among individuals, for the more effectual prosecution

of such researches. Hence the origin of that obscure

sect, known by the fanciful title of Rosicrucians,

who sprung up in Germany, and insensibly spread

their influence over the Continent. Those princi-

ples were afterwards transplanted into the matur-

ed soil of Italy, where philosophy, succeeding to

the cultivation of letters, wore a more attractive

garb. Baptista Porta, a Neapolitan nobleman, who
flourished about the latter part of the sixteenth cen-

tury, was especially distinguished by his zeal in pro-

moting such pursuits. Having spent many years in

travelling over Europe to gain information respect-

ing natural objects, he invited a few individuals of a

similar taste to assemble, at stated times, in his house,

and assist him in making new experiments. These

meetings, however, gave umbrage to the watchful

jealousy of the clergy, and they were soon sup-

[
pressed by a mandate from the Court of Rome. But
the example was imitated in other parts of Italy,

where the papal authority Enjoyed less respect ; and

academies, for the promotion of natural science,

were successfully instituted under the patronage of

different princes, particulax'ly those of the illustrious

house of Medici.

CalLleo. In this ferment of inquiry, Galileo arose, a man fit-

ted alike by the gifts of nature, and the lights of edu-

cation, to be the founder of experimental science. His

elegant genius was invigorated by the study of the

Greek geometry ; and he conceived the happy and
prolific idea of employing that refined instrument to

explore facts and combine the results. Archimedes,
indeed, among the ancients, had anticipated this road

of discovery, having most successfully applied the

powers of geometrical analysis to the investigation

of some parts of mechanics and hydrostatics. But
fih was a solitary instance, unheeded by succeeding

ages. The ingenuity of Galileo prepared a com- Baromeier.

plete revolution in science. By means of a few

simple but striking experiments performed on the

lagoons of Venice, he established the laws of motion,

which he now transferred from the surface of our

globe, to direct the revolutions of the heavenly

bodies. The publication of his Dialogues^ which
unfold the right process of induction, and are not

less distinguished by fineness of conception than

beauty of diction, form a new era in the annals of

philosophy. He was the first that attempted to as-

certain the weight of air by actual experiment ; and
considering the nicety of the operation, and the

rudeness ofthe instruments constructed at that period,

he made a very tolerable approach to the truth. It had
been known for many ages, that air is capable of

being highly condensed ; and Ctesebius of Alexandria
had invented an engine, which, by the force of the

sudden expansion of this compressed fluid, hurled mis-

sile weapons. This was afterwards improved into the

wind or air-gun, which seems to have been not un-

common in Europe as earlj' as the fifteenth century,

though soon afterwards generally superseded in prac-

tice by the introduction of fire-arms. Galileo, being-

led by a different path from that pursued at present, set

himself to examine the weight which air acquires by
condensation. Having fitted a large copper vessel

with a valve, he injected air into its cavity by means
of a syringe, and then suspended it to a balance. The
additional increase of weight being thus found, he

opened the valve under an inverted glass receiver full

of water, and measured, by the displacement of this

liquid, the surplus quantity of air which had been

injected into the copper vessel. He thence concluded

that air is 400 times lighter than water, being about

the double of the true estimate.

After he had, by such researches, acquired cele-

brit}"^ in the scientific world, Galileo accepted an in-

vitation, with a very handsome appointment, from
Cosmo de Medici; and devoting himself intensely

to astronomical observations, aided by the telescope,

which, froman obscure hint, he had recently construct-

ed, yet occasionally unbending his mind with elegant

recreation, he spent almost the whole ofthe evening of

his life, at the villa of Arcetri, near Florence, in a style

of comfort and even splendour. But, while occupied

with those delightful pursuits—exploring the plane-

tary phases—and discovering new worlds—he was
for a moment recalled to his early studies, by an inci-

dent destined to form an epoch in the history of

physical science. Some artisans, in the service of Incidental

the Grand Duke, having been employed to construct f**''"/.^

a lifting or sucking pump for a very deep well. p",^p^^

found, with equal surprise and vexation, that, in spite

of all the pains they had taken in fitting the piston and
valves, the water could by no effort be made to rise

higher in the barrel than eighteen palms, or thirty-two

feet. In this dilemma, they applied to Galileo for an
explication of the cause of a failure so unexpected and
perplexing. But the philosopher was not yet pre- .

pared to encounter such a discordant fact. The
Aristotelian tenet of the impossibility of the exist-

ence of a void, was, at this period, universally re-

ceived as an unquestionable truth. It had become
a favourite axiom of the schoolmen, deceiving
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Barometer, themselves—as Leibnitz did afterwards, in proposing
^'^^'"'^^ his principle of sufficient reason—by the glimmer of a

metaphoricai expression, the/m^ « xacui,ox nature s hor-

ror of a void. To create a vacuum, they gravely main-

tained, would require the hand of Omnipotence, trans-

cending the utmost power of men or even devils.

But Galileo, though borne along by the current of opi-

nion, saw the necessity of at least modifying the ge-

neral principle. Without questioning nature's ab-
Timid and horrence of a vacuum, he supposed the influence of

Explication horror to be confined witlim certain limits, not

of Galileo, exceeding the pressure of a column of water eighteen

palms in height. This was evidently evading, rather

than meeting, the difficulty proposed for his solution.

Yet, in the last of his Dialogues, he actually mentions

an experiment to ascertain this power or vi7-tu, as he
calls it, of a vacuum. A piston, exactly fitted into a

smooth hollow cylinder, was rammed quite to the

end, and this carefully shut up ; then placing the cy-

linder in an upright but inverted position, successive

weights were appended to the rod, till it was drawn
from the close end, and pulled down. It may seem
strange, that the Tuscan philosopher, after advan-

cing so far, should have stopt on the verge of a great

discovery. He had already weighed the air, and it

was only another small step thence to infer the effect

of its incumbent mass. But the atmosphere was
still supposed to reach to the moon, and the pressure

of columns of such enormous height seemed to mock
all calculation, and overwhelm the imagination.* Yet,

on reconsidering the subject, Galileo began to sus-

pect the solidity of the explication which he had
given ; but it was now too late for him, in his ad-

vanced age, loaded with bodily infirmities, and di-

spirited by clerical persecution, to attempt any far-

ther innovation in science. Recommending it ear-

nestly to his friend and pupil Torricelli to resume
the investigation, this illustrious precursor of New-
ton expired in 1642, the very year in which the

English philosopher was born. His uniform kind-

ness and urbanity rendered him extremely beloved;

and his disciples, particularly Torricelli, Viviani, and
Ricci, venerating his memory, caught the same taste,

and followed similar pursuits.

Torricelli's Torricelli now conceived the happy idea of
famous Ex- exhibiting the action of a pump on a contract-
penment. scale, by means of a column of mercury,

which is nearly fourteen times heavier than water.

This experiment he first communicated to his

friend Viviani, who performed it with success in

1643; and he afterwards repeated and varied it him-
self. The method which he took brought very

neatly under one view all the circumstances affecting"*

the question. Having selected a tube about a quar-

ter of an inch wide, and four feet long, he sealed

one of the ends hermetically, or closed it under the BarometerJ

flame of a lamp ; he then filled the cavity of the '>>^'V^<

tube with mercury, and applying his finger to the

open end, he inverted it in a bason likewise containing

mercury, though covered with a portion of water.

The mercury instantly sunk to nearly thirty inches

above the lower surface ; but on raising the tube, till

its orifice communicated with the layer of water, the

mercury run all out, and the water now sprung up
to tiie top, and occupied the whole of the cavity.

It was thus proved, that the water and mercury are

each supported by the same equipoise, which Torri-

celli, after some hesitation, at last concluded to be
the pressure of the external atmosphere. He next
converted the mercurial column into a form adapted
for observation, by bending the lower end of the tube,

and constructing what has since received the name of

the syphon barometer. {See Jig. l. Plate XXXII.)
Thus armed with a commodious instrument, he soon
detected the variation of atmospheric pressure, which
depends on the change of weather. These import-

ant results were published in the year l645 ; but

Torricelli did not live to enjoy the fame of his great

discovery, for this most promising genius was snatched
away by a putrid fever in the flower of his age.

The report of Torricelli's first experiments having

been carried to France before he had ventured to

draw his capital conclusion, set philosophers to spe*

culate on the cause of such an unexpected fact. Des-
cartes, with his usual rapidity and boldness of con-

ception, did not hesitate, in his correspondence with

Mersenne, to refer the suspension of the mercury in

the tube at once to the pressure of the external

atmosphere. But this influence appears not very

consistent with his system, which assumed the ex-
istence of an absolute plenum, and only supplied the

place of a void by the diffusion of subtile abraded
particles of matter. He suspected also the accuracy
of Galileo's estimate of the weight of the air, which
he thought was scarcely appreciable by experiment.

But, in the same country, the subject was now Pascal's Ex«

pursued with deliberate caution, and through ah its P«^"raentSj

details, by another genius of the highest order ; one
of the finest and most original that France has ever

produced. Pascal had shown premature and extra-

ordinary talents, which were encouraged by his fa-

ther, a man of learning, who lived in habits of inti-

macy with the literati of Paris. The young philoso-

pher happened to be residing at Rouen, in l646j
when he was informed of the famous Italian experi-

ment. Having access, fortunately, to a glass-house,

he resolved immediately to repeat the observations

on a large scale. He had already suspected the

justness of the principle, that " nature abhors a va-

cuum," and thought that the condensation and rare-

* This narrative, which marks so well the slow and timid steps whereby men, even of the highest intel-

lectual endowments, usually advance in the search after truth, is drawn from (he writings of Galileo himself.

The carelessness of some authors in mis-stating facts, and imputing unworthy motives to those patriarchs of
science who could not open their eyes all at once to the bright effulgence of day, deserves severe reprehen-
sion. We may remark, in passing, that M. Biot, who ranks now among the first mathematicians and philo-

sophers in France, has not scrupled, in a recent bulky compilation on physics, to allege that Galileo only
joked with the artisans who asked him the reason of the failure of their pump ; that he had an idea of the
true explication, but chose to keep his secret, and suffered it to die with hmx. Such a contemptible conduct
would certainly have been a reproach to Galileo's acknowledged candour.
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arometer. faction of the air point to a different, or at least a

modified conclusion. With a view to clear up this

subject, Pascal performed a number of satisfactory

experiments, of which we shall cite a few of the more
striking, nearly in his own language, tinctured evident-

ly with the prevailing opinions of the age : 1. Having
fitted a piston to an open glass tube, and rammed it

quite down, he applied his finger close to the lower

end, and plunged the whole under water ; then draw-
ing back the piston, which was done with ease, the

finger felt strongly and rather painfully attracted,

while an apparent vacuity was formed above it, and
continued to enlarge : but instantly on remo,ving the

finger, the water, contrary to its nature, darted up
and filled the whole of the cavity. 2. A glass tube,

about fifty feet long, sealed hermetically at one end,

and filled with water, or rather red wine, as a more
visible fluid, was inverted perpendicularly in a bason
of the same. The liquid immediately subsided, leav-

ing a vacant space of thirty-five feet; but, on gradually

reclining the tube, the liquid rose again, and con-

tinued to mount, till it struck a sharp blow against

the top of the glass. 3. A syphon, having one leg fifty-

five feet high, and the other only fifty, being filled

with water, and planted in two basons containing the

game, such that the shorter branch had a perpendi-

cular position, the water sunk in both to the same
level, without being attracted, as usual in syphons, to

the longer branch
;
but, on leaning the syphon back,

the columns rose till the}' united at the top, and then

the water began to flow towards the lower bason. The
same experiment was also performed with mercury,

the syphon having one leg ten feet, and the other

only nine feet and a half in length, the mercury being

found to divide itself into two columns, which con-

tinued suspended at an altitude of about thirty inches.

4. Having nicely fitted a piston to a long glass

syringe, and pushed it down to the end, he immer-
sed this in a bason of mercury, and held the tube in

a vertical position ; on gently drawing up the piston,

the mercury closelyfollowed it to the height oftwenty-

nine inches, but then stopt, leaving the piston to form
above it an apparent vacuity. In this state, also,

the syringe weighed exactly the same, whatever was
the magnitude of the vacant space,

s cautious From these and other similar experiments, Pascal
(luction.

]g(j inductive process, with a degree of caution

that might seem to border on timidity. He inferred

that all bodies have a reluctance to a visible separa^

tion, or that nature abhors an apparent void ; that

this reluctance is exactly the same for a small as for

a great vacuity ; and that the force is limited, and ex-

ceeds not the pressure of a column of water thirty-

three feet in height. He next ventured one step far-

ther, and concluded, that this apparent vacuity was not

filled by air lodged in the pores of the glass, or de-

rived from external filtration ; that it contained no
subtile matter secreted from the atmosphere, and
was not occupied by mercurial vapours or spiritous

exhalations ; in short, that a real and absolute vacu-
um had been formed.

Itackedby Pascal, then only twenty-four years of age, propos-

ed to write a treatise on the subject of those inquiries

;

but thought proper, in the meantime, to publish a
short abstract of it, which appeared in 1647; and in-

[beh

volved him in a wretched controversy. Father Barometer.

Noel, rector of the Jesuits' College at Paris, keenly ^^-^-y^*'

attacked it, armed with all the miserable sophisms

of the schools, and the absurd dogmas of the Romish
church. He contended, that the space above the

mercurial column was corporeal, because it was vi-

sible and admitted light ; that a void being a mere
non-entity, cannot have different degrees of magni-

tude ; that the separation produced in the experi-

ments was violent and unnatural ; and he presupposed

that the atmosphere, like blood, containing a mixture

of the several elements, the fire and the finer part of

the air were detached from it, and violently forced

through the pores of the glass, to occupy the desert-

ed space. To enforce these puerile arguments, the

reverend Jesuit did not scruple to employ the poi-

soned weapon which his order has often wielded with

deadly effect,—the hinting an oblique charge of

heresy. This rude attack only roused Pascal, and
disposed him boldly to throw off the fetters of inve-

terate opinion. He began to perceive that " abhor-

rence" cannot, in strict logic, be applied to nature,

which is a mere personification, and incapable of pas-

sion ; and was inclined, by degrees, to adopt the clear

disembarrassed explication of Torricelli, referring the

suspension of the mercurial column to the pressure

of the external atmosphere. In stating this conclu-

sion, he makes some remarks which would deserve

the serious attention of philosophers in the present

age. " When the weakness of men is unable to find

out the true causes of phenomena, they are apt to
.

employ their subtlety in substituting imaginary ones,

which they express by specious names that fill the

ear, without satisfying the judgment. It is thus tliat

the sympathy and antipathy of natural bodies are as-

serted to be the efficient and unequivocal causes of

several effects, as if inanimate substances were really

capable of sympathy and antipathy. The same thing

may be said of the antiperistasis, and various other

chimerical causes, which afford only a vain relief to

the avidity of men to know hidden truths, and which,

far from discovering them, only serve to conceal the

ignorance of those who invent such explications, and
nourish it in their followers." These remarks, equally

judicious and profound, are the more striking, since

Lord Bacon, while he proposed to reform and new-
model the whole structure of human learning, yet

complied with the taste of his age in retaining much of

the jargon and barbarous distinctions of the schools.

But Pascal did not rest satisfied with mere reason- Pascal's de-

ing, however strictly conducted ; and he soon devised ci^ive Expe-

an experiment which should palpably mark, under

different circumstances, the varying effects of atmo-

spheric pressure. It occurred to him, that, if the

mercury in the Torricellian tube were really support-

ed by the counterpoising weight of the atmosphere, it

would be affected by the mass of superincumbent

fluid, and must therefore partially subside in the

higher elevations. He was impatient to have his con-

jecture tried in a favourable situation, and, in Novem-
ber 1647, he wrote a letter communicating those

views to his brother-in-law, Perier, who filled an of-

fice of considerable trust in the province, and com-
monly resided at Clermont in Auvergne, in the im-

mediate vicinity of the Puy de Dome, a lofty coni-
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Barometer, cal mountain, which rose, according to estimation,

^-^^V^*^ above the altitude of 500 toises. Various avocations,

however, prevented that intelligent person from com-

plying with his instructions, till the following year.

Early in the morning of the 19th of September 1648,

a few curious friends joined him in the garden of a

monastery, situate near the lowest part of the city of

Clermont, where he had brought a quantity of mer-

cury, and two glass tubes hermetically sealed at the

top. These he filled and inverted, as usual, and

found the mercury to stand in both at the same

height, namely, 26 inches and 3| lines^, or 28 Eng-

h'sh inches. Leaving one of the tubes behind, in the

custody of the subprior, he proceeded with the other

to the summit of the mountain, and repeated the ex-

periment, when his party were surprised and delighted

to see the mercury sink more than three inches under

the former mark, and remain suspended at the height

of 23 inches and 2 lines, or 24.7 English inches. In

his descent from the mountain, he observed, at two se-

veral stations, that the mercury successively rose; and,

on his return to the monastery, he found it stood exact-

ly at the same point as at first. Encouraged bythe suc-

cess of this memorable experiment, Perier repeated it

on the highest tower ofClermont, andnoted a difference

of two lines at an elevation of 20 toises. Pascal, on his

part, as soon as the intelligence reached him at Paris,

where he then chanced to be, made similar observa-

tions on the top of a high house, and in the belfry of

the church of St Jacques des Boucheries, near the

border of the Seine ; and so much was he satisfied

with the results, that he proposed already the appli-

cation of the barometer for measuring the relative

height of distant places on the surface of the globe.

The investigation of the existence and effects of

atmospheric pressure was now completed, and it

thi-ew a sudden blaze over the whole contexture of

physical science. The ftnne of the experiments per-

formed in Italy and in France, quickly spread over

Opposition Europe. Yet such is the force of habit and early

which it ex- prejudice, that, after the first moments of surprise
peneiiced.

confusion, few of the learned at this period had

the courage to open their eyes to the light which had

so unexpectedly burst upon them; but, secretly che-

rishing their inveterate notions, they sought to com-

fort themselves, by starting a variety of captious ob-

jections. Father Mersenne, though a man of some

abilities, conceived that suction was occasioned by

certain hooked particles dispersed through the atmo-

sphere, which laid hold of any fluid in contact with

them, and drew it towards the general mass. Father

Linus, plunging still deeper in mysticism and ab-

surdity, gravely proposed the funicular hypothesi&t

which attributes the suspension of the mercurial co-

lumn to the agency of certain small invisible threads.

But others of tlie clergy attacked Pascal with en-

venomed bitterness. The Jesuits of the college of

Montserrand scrupled not, in their public theses, to

pervert his expressions, and even contest the origi-

nality of his experiments. The philosopher was just-

ly incensed at their base conduct ; and those repeat-

ed provocations served, no doubt, to give a keener

edge to his wit, when he afterwards directed it with

such overwhelming energy against that insidious and

^rmidable order ofpriesthood. He composed in 1 653,

though they were not published till after his death, Baromei

two short tr{;atises. On the Equilibrium of Liquors, "•^^V"^
and On the Weight of the Mass of Air, remarkable

for their neatness, perspicuity, and lucid order. The
laws of the equilibrium of fluids are there beautifully

deduced from a single principle, which suggests a

variety of original views and admirable remarks. In

those tracts, he likewise gives a description of the

Hydraulic Press, a most useful and powerful ma-
chine, which has lately been revived in this country,

and considered as a new invention.

A similar discovery, which was made about the Discovery

same time in Germany, came seasonably to support of the Air-

the triumph of innovation. Otto Giiricke, a
"''"^^^'^^^J

magistrate of Magdeburg, who amused his leisure

by constructing pi'. ces of mechanism, and instituting

curious physical mquiries, finding that the belief in

the impossibility of a vacuum, with other scholastic

tenets, was on the gradual decline, had the boldness

to conceive that the forming of a void was a task

perhaps within the reach of human ingenuity. Fired

with the idea of accomplishing what for ages had

been deemed unattainable, he directed all his efforts

to compass that end. In his first trials he failed,

as might be expected ;
but, by perseverance, he

was enabled to surmount every obstacle. Having
filled a wooden cask with water, he attempted to ex-

tract this again, by means of a small sucking pump,
introduced at the bottom of the cask, and worked

vigorously by three stout men ; a hissing noise was

heard like that of boiling water, the air entered from

above through the interstices of the wood, and the

water flowed out. The more effectually to exclude

the air, he next took a smaller cask, with a sucker

attached to it, and placed it within a larger one, hav-

ing filled up the space between them with water.

On working the pump as before, the water was forced

through the pores of the wood into the inner cask,

but none was extracted by the action of the piston.

Foiled in these attempts with wooden casks, he had

recourse to a copper ball, to the under part of which

he screwed an incHning sucker ;
and, with this ap*

paratus, he at last succeeded in extracting the air.

He continued the operation, till no farther portion of

air was perceived to issue from the vent. On open-

ing the cock again, the air rushed into the cavity of

the ball with violence ; and the same effect took place,

with scarcely any diminution of power, after an in-

terval of a day or two. The construction of the ma-

chine was afterwards rendered more perfect, by sub-

stituting a large inclined metal sucker, with its joints

secured by immersion in water.

Such was the origin of that most valuable addition

to philosophical apparatus—the air-pump, which long

retained its earliest rude and simple form on the Con-

tinent. By help of this new and powerful instrument,

Giiricke was enabled to perform some interesting and

very important experiments. One of these, which

demonstrates in a very striking way the pressure of

the atmosphere, has been since deservedly styled the

Magdeburg Experiment. It was performed with two

hollow copper hemispheres, closely fitted together,

and the air exhausted from their cavity. This sin-

gular experiment Giiricke had the honour of exhi-

biting, in the year 1654, before the princes of the
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V^maoicr. empire and tlie foreign ministers, assembled at the~ ~ diet of Ratisbon. The force of two teams, each
consisting of a dozen of horses, made to pull in op-
posite directions, was found insufficient to sepa-
rate the hemispheres. It was now that the Bur-
gomaster of Magdeburg heard, for the first time, of

Torricelli's great discovery, and the intelligence

must have appeared quite delightful to him, who, by
a path so different, had yet arrived at a similar

conclusion.

After his return from this splendid assembly,
Giiricke pursued at home various pneumatical re-

searches. He showed the diminished pressure of
the atmosphere at an elevation above the surface, by
means of a hollow ball fitted with a stop-cock ; hav-
ing carried this to a height, a portion of the contain-
ed air rushed out on turning the cock ; but when it

was brought down again and opened, the same mea-
sure of air apparently flowed into its cavity. He
actually weighed the air, by ascertaining, by a nice
balance, the loss which a large bottle sustained on
being exhausted, and found that air is 970 times
lighter than water, a very near approximation, if al-

lowance were made for the residuum of air still left

in the bottle. He was the first who proposed the
Statical Ba- Statical Balance for measuring the variations of
lance. atmospheric density, consisting of a hollow glass

ball about a foot in diameter, hermetically sealed,

and freely suspended in the air, to indicate by its

different buoyancy the changes which take plaice in

the gravity of the external fluid.

But Giiricke took great pleasure in a huge water
barometer erected in his house. It consisted of a
tube above thirty feet high, rising along the wall, and
terminated by a tall and rather wide tube hermeti-
cally sealed, containing a toy, of the shape of a man.
The whole being filled with water, and set in a ba-
son on the ground, the column of liquid settled to the
proper altitude, and lefl the toy floating on its sur-

face ; but all the lower part of the tube being con-
cealed under the wainscoting, the little image, or
weather-mannikin, as he was called, made its ap-
pearance only when raised up into view in fine

weather. This whimsical contrivance, which receiv-

ed the name of anemoscope, or semper vivum, excited

among the populace vast admiration ; and the worthy
magistrate was in consequence shrewdly suspected
by his townsmen of being too familiar with the powers
of darkness.

The taste for experimental science was about this
on of Ex- time introduced from the Continent into England,

dence'in-
'^^^^ great Struggle for the security of private rights

> Eiigiand. ^^'^ called forth the national energy, and its trium-

phant success had infused among all chisses of men
a spirit of boldness and enterprise most favourable

to the reception of the new philosophy. The parlia-

mentary commissioners, by removing the more vio-

lent and bigoted members of the universities, con-
tributed, on the whole, to encourage a more liberal

tone of thinking in those opulent seminaries. Near
the close of the civil war. and during the vigorous
administration of Cromwell, the philosophy by ex-
periment found some proselytes at last among the
cloisters of Oxford, where the mass of antiquated
opinions had lain so long embalmed and protected by

VOL. U. PART I.

Lnemos

ntrodiic-

religious awe. A small association was there formed, Baromeiei

for combining together the efforts of individuals in ^'^*V^»'

the prosecution of such inquiries ; and the fruits of

this mutual compact were afterwards visible in the

composition of various philosophical works. But the

Restoration, by which the nation, in a burst of in-

considerate loyalty, surrendered the privileges which

it had purchased with torrents of blood, threw the go-

vernment of the universities again into the hands of

men decidedly hostile to the very shadow of improve-

ment. Experimental science withdrew to a more
congenial soil, and sought shelter and support in the

wider scope of the capital. The college founded by
the munificence of Sir Thomas Gresham, for the be-

nefit of the citizens of London, though now unfortu-

nately sunk in absolute neglect, had the merit of first

extending its protection to the pursuits of Inductive

philosophy. It produced a succession of professors,

eminent in mathematical learning, which is so close-

ly allied with experimental research. A more exten-

sive association was accordingly formed in London,
which regularly met at the apartments within the

Exchange, and was afterwards, at the suggestion

of Oldenburg, the resident from the city of Ham-
burg, and in imitation of the foreign academies,

constituted by charter into the Royal Society. Such Royal Se.-

was the humble beginning of that illustrious body, ciety.

and such was all the countenance it received from
a needy and profligate government. The institution,

however, proved at first eminently useful, by the in-

fluence it had in directing the public opinion, and
the shelter it afforded to experimental philosophy

against the jealousy and declared hostility of the

clerical and scholastic seminaries. The union of
rank, or wealth, or talent, though still very limited in

its range, bestowed a degree of lustre on the infant

society, that was quite necessary for its defence
against the attacks of ignorance, and the mining of
bigotry.

One of the most active members of the Royal So- Boyle and
ciety was Mr Boyle, who, having become acquaint- Hook,

ed with experimental researches in the course of his

travels, devoted, after his return home, his time and
his fortune to such calm but engaging pursuits. In
this occupation, he derived the most essential aid from
Dr Hook, whom he had the discernment to engage
as his assistant,—the most skilful mechanician, and
the best practical philosopher, of the age. The same
ingenious person was likewise employed as operator
to the society, and undertook to produce at each meet-
ing some new experiments for the instruction and en-
tertainment of the members. One of the favourite sub-
jects was to exhibit the properties of the atmosphere.
Dr Hook, at the instance of Mr Boyle, had given a
more convenient form to the air-punjp, and had ma-
terially improved its construction, especially by the
application of oil to the joints and valves. With
this improved machine, a more perfect vacuum was
procured than Giiricke had obtained ; and the Eng-
lish philosophers were tlius enabled to perform a va-

riety of delicate and interesting experiments, which
extended the influence of the original discovery.

.In those early meetings, too, of the Royal Society,

the suspension of the mercury in the Torricellit;u

tube had still the attraction of novelty. The famous
Q
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Barometev. Italian experiment, as it was called, was frequently

repeated and varied in the presence of a few of the

more assiduous members, who, though delighted with

the exhibition, continued to reason and to doubt con-

Huygeiis's corning the cause of the phenomenon. These doubts

meuls"*
acquired new force from a singular experiment which

the celebrated Huygens some years afterwards cotn-

municated, during a visit he made to London. Having

filled a glass tube eighty inches long with mercu-

ry, and carefully expelled whatever air was lurking

about the sides, he gently inverted it, as usual, in a

bason ; when the mercury notwithstanding remained

still hanging from the top of the tube, and did not sub-

side to the proper height, till it was struck with a slight

blow. This anomalous flict appeared then cxtn-mcly

puzzling. The experiment, indeed, requires great nice-

ty and address on the part of the operator, and evident-

ly depends on a concurrence of circumstances which

have not yet been sufficiently explained. There can,

at present, exist no doubt that this extraordinary sus-

pension of the mercury is occasioned by its obstinate

adhesion to the inside of the tube, which, in the pro-

cess of purging the air, becomes probably lined with

a very thin film of mercurial oxyd. But Huygens,

who had embraced the leading principles of the Car-

tesian philosophy, was inclined to draw a very differ-

ent conclusion. He thought that the fact proved the

existence of another fluid, besides the atmosphere,

and one possessed of such extreme subtlety and power,

as to be capable of permeating the grosser bodies. In

ordinary cases, this fine ethereal substance might be

supposed to escape through the pores of the glass,

and leave the mercurial column to the mere pressure

of the atmosphere. Such was the unfortunate intro-

duction of that ideal being—an aether—into experi-

mental science, which it has continued to infest with

mysticism, and to dazzle with a false glare. Similar

notions are perpetually renewed by a certain class of

superficial inquirers, and have exercised a visible and

most pernicious influence in retarding the progress of

sound philosophy.

Cistern Ba- It was soon perceived, that the syphon barometer
rometer. Qf Torricelli has a disadvantageous form. Both

branches of the tube being supposed of the same

width, the mercury must evidently sink as much in

the one as it will rise in the other ; so that the varia-

tions in the height of the colunui are thence reduced

to half the true quantity. A small bason, or semi-

circular wooden box, to hold the surplus mercury,

was therefore attached to the frame of the instru-

ment ; and this construction, with very little change,

was adopted, during the course of a century, by the

makers of the ordinary barometer. But the syphon

barometer itself was afterwards materially improved

by having its lower branch blown into a wide bulb

for holding the charge of mercury. {Seefig. 2. Plate

XXXII.) This form of the barometer is not quite ac-

curate, owing to the smallness and unequal shape of

the round bulb ; but being very convenient for car-

riage, it has grown into general use, at least for the

cheaper and more common sort of instruments.

Barometer As soon as the barometer came to be regarded as

ot Descar- aweather-glass, ingenuity was set at work to devise the

means of enlarging its scale of variations. Descartes

first proposed a simple method for eilLcling that ob- Haromeiei.

ject, by combining a mercurial with a water barometer ;
^"^^'"^

which arrangement, though subject to imperfection, has

led to many of the subsequent improvements. [Seefig.

4.) He directed two short barometric tubes to be ce-

mented, the one into the bottom, and the other to the

neck of a phial
;

or, still better, that the tubes should

be joined, by the fianie of a lamp, to the opposite ends

of a wide and regular cylinder. The lower tube, and a

portion of the cylinder, were then to be filled with

mercury, and above it was to be introduced pure wa-

ter, reaching to the top of the upper tube, and there

sealed close. When this compound tube was invert-

ed in a bason of mercury, it is evident that the co-

lumns both of mercury and of water would sink, till

their joint pressure became just equal to the super-

incumbent weight of the external atmosphere. But

the variation of this weight would afterwards be in-

dicated chiefly by the large motion of the water;

since the mercurial column, spreading out above

into a broad surface, must, in any case, experi-

ence a very slight difference of altitude. Thus,

suppose the cylinder to have eight times the

diameter of the upper tube, or a section sixty-four

times greater, mercury being 13.6 times denser than

water : For each inch of increase of altitude which

the ordinary mercurial column gains, the top of the

water would be raised in the tube 11.4 inches, its

own rise being 11.18 inches, and that of the wide

mercurial cylinder only .18 of an inch, yet equal in

pressure to 2.4 inches of water. But Descartes,

generally satisfied with mere theory and speculation,

did not live to see his construction of the barometer

carried into effect ; and Chanut, the French resident

at Stockholm, to whom he had imparted his views,

met with such difficulty in the execution of the pro-

ject, that, after some fruitless attempts, he abandon-

ed it altogether.

Huygens was more fortunate ; and succeeded, by Hnygens's

dint of perseverance and skill, in constructing the t)"uljle Ba

Cartesian barometer. But he had the mortification 'O'^^tor.

to find that, in spite of all the pains he could take,

the water, after it was relieved from the pressure of

the atmosphere by the sealing up of the tube, con-

stantly discharged a portion of air, which collected

at the top, and by its elasticity depressed the com-
pound column below its due altitude. Convinced

that this source of imperfection is irremediable, he

sought to rectify the construction of the instrument,

and produced his Double Barometer ; a form ofcombi-

nation frequently used, especially when the object is

rather to make the variations very sensible than to ob-

tain delicate results. {Seefig. 5.) He joined a baro-

metric tube ofthe usual length by the flame of a blow-

pipe, to two wide cylinders, the one sealed at the

top, and the other annexed likewise hermetically to

a tall and narrow tube, open at its extremity ; he

then bent the thicker tube a little above the lower

cylinder, and brought the two branches to be parallel.

The instrument being thus formed, he filled the first

branch with mercury, and introduced above, in the

second branch, some liquid of comparative lightness.

Alcohol would, in this respect, answer extremely

well, if it were not so liable to waste by evaporation.
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cJaromeici. An alkaline lye, or the deliquiate salt of tartar,

which also readily admits of being coloured, was,

therefore, on the whole, preferred.

The principle of this construction is evidently the

same as in that of Descartes ; but the vacuum ly-

ing contiguous to the mercury itself, can have no

admixture of disengaged air or of aqueous vapour.

Since the cylinders are made very much wider than

the bore of the annexed tube, the variation of pres-

sure will be produced almost entirely by the change

of altitude which the alkaline liquor undergoes, the

mercury suffering only a very minute alteration of

ascent or descent. The divisions of the ordinary

scale will be about tenfold enlarged, if a section of

each cylinder should exceed twenty times that of
,,

the tube in which the liquor plays.

A barometer of this construction has decided ad-

vantages with respect to the extent of its changes, but

still it is not exempt from considerable defects. The
moisture on the inner surface of the cylindrical re-

servoir increases the adhesion of the mercury, and

retards its movements. But a much greater source

of error proceeds from the influence of heat in ex-

tending the volume of liquor contained in that re-

servoir, and rising into the narrow stem. This in-

strument, therefore, to a certain extent, blends the

indications of the barometer with those of the ther-

mometer, which are essentially different, and can sel-

dom accord.

About the Siime period, Dr Hook likewise pro-

Ooiible Ba- posed a double barometer, of a similar construction,
rometer. j-jg afterwards resumed the subject, and with a view

to correct the defect of the former arrangement he

produced, in 1685, an instrument of a more complex

form, but very ingeniously conceived. {See Jig. 6.)

To the upper end of the open stem, he joined a third

cylinder of the same dimensions as the two former,

but tapering away to a fine orifice at the top. The
principal tube being filled as usual with mercury,

extending to occupy the bottoms of both the con-

nected cylinders, he introduced a liquor immedi-

ately over the mercury in the second cylinder,

rising partly into the stem ; above this, again, he

poured another liquor specifically lighter and differ-

ently coloured, filling up the rest of the stem, and

mounting into the third cylinder. By this artificial

and delicate combination, the mercury is left per-

fectly stationary, and all the movements correspond-

ing to the changes of atmospheric pressure, are per-

formed by the counterpoising liquors, and marked

by their line of mutual separation. Since the stem

or narrow tube remains constantly full, the variation

of its pressure must depend on the different propor-

tions of its length occupied by the two fluids. If

the weight of external atmosphere should, for in-

stance, increase, the denser liquor will rise, and con-

sequently cause the lighter liquor to contract its

column. The action of this compound barometer,

being thus produced merely by the diffeVence of

the gravity of the two fluids, might, therefore, be

augmented indefinitely. Suppose the liquid resting

on the mercury to be pure water, and the superin-

cumbent liquid to be olive oil, which is about one-

twelfth part lighter ; the scale would be enlarged no

less than one hundred and sixty-three times, or an

alteration of one-tenth in the altitude of the com-

mon mercurial column, would be marked by a mo-

tion through 12 X inches, or 16'.3 inches. But

such a vast enlargement of the scale is far greater

than would ever be desirable in practice. It were

better, therefore, to introduce next the mercury

some fluid which is denser than water. If oil of

sassafras were combined with oil of oranges, the divi-

sions of the scale. would be augmented only sixty-

eight times, and consequently the whole range might

not exceed ten or twelve feet. Those oils, however,

would move ratlier sluggishly, especially in cold

weather, and might, from their incessant shift-

ings, during a lengthened period, become insensibly

mixed. On the other hand, fluids of distinct cha-

racters are seldom free from chemical action ;
they

expand differently with heat, and by coating with

other traces the iiisitle«f the tube, they are the more

apt to retard the motion of the column. In general,

the advantage of any very great augmentation of the

scale is counterbalanced, as the fluids then work by

irregular starts ; and the instrument loses in delicacy

whatever it has gained in extent of action.

Another method of augmenting the variations of

the barometer was invented by the same fertile genius,

which has the advantage of uniting great simplicity

with tolerable accuracy. {See^fig.7.) Resuming the

syphon barometer, he made a small float of iron or

glass to rest on the exterior surface of the mercury,

and suspended by a slender thread passed round a

small wheel or cylindrical axis that carried an index.

Though the varieties of the height of the mercurial

column are in a tube of this form, reduced to half

the ordinary measure ; yet, from the great length of

the index compared with the diameter of its axis, the

divisions on the circumfereiice of the circle in which

it travels' are much amplified. The little machinery

being concealed within the frame of the instrument,

the index only is brought into view, protected by a

circular plate of glass. Thus fitted up, the whole

forms rather a handsome piece of furniture. The
Wheel Barometer, as it is called, has long maintained

its reputation among ordinary observers.

A very simple mode of enlarging the divisions ofthe

barometer is commonly ascribed to Sir Samuel More-

land, the same person who had invented, or perhaps

only revived, the Speaking Trumpet. {SeeJig. 8.) It

consisted in merely bending the upper part of the

tube into a very oblique position. By this plan,

however, the scale, which depends on the perpen-

dicular altitude, cannot be augmented beyond three

or four times, without incurring evident risk of in-

accuracy. This instrument is called the Inclined

or Diagonal Barometer. The form has been some-

times varied by the fancy of artists, who, repeating

the inclination of the tube, have occasionally given

the upper part a zig-zag appearance.

The most ingenious barometer, filled with mercury

only, and yet admitting a scale ofany extent, was in-

vented by Cassini and by John Bernoulli, who first gave

the description of it in I7IO. {See Jig. 9.) A wide

cylinder is annexed to the top of the main tube, at the

bottom of which there is joined at the right angles

anotlier long and narrow tube. The mercury, in as-

cending or descending within the wide cylinder

Barcnieter,

rometer.

Inclined

Barometer.

Square Ba-
rometer.
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Conical B
romeler.

B,uotiieter. must, therefore, run along this horizontal tube. If that
' cylinder have a diameter only four times greater
than the bore of the tube, the scale of variation will

be augmented sixteen times. This instrument is,

from its shape, called the Square Barometer. It is

not found in practice to answer so well as the theory
might lead us to suppose. The mercury creeps
along the horizontal tube with difficulty, and by de-
sultory advances ; and these irregularities increase,

as it becomes, from its motion and exposure, cover-
ed with dust and partial oxidation.

The simplest of all the barometers, with an enlarg-
ed scale, and, at the same time, one of the most inge-
nious, is the Conical or Pendant Barometer, invented
and described in l69-)j by Amontons, a French philo-

sopher, who being afflicted with total deafness, in con-
sequence of a fever in his infancy, had devoted him-
self to mechanical contriva|)pes. [ See Jig. 3, Plate
XXXII.) This instrument consists merely of a
tube, four feet or more in length, with a bore
narrower than ordinary, and tapering regularly to

the top. The width at the bottom must hardly
exceed three-twentieth parts of an inch, while
near the top it may be contracted to about one-
tenth. A column of thirty-one inches of mercury
being introduced, the tube is gently inverted and
held perpendicular ; the cohesion of such a narrow
column is sufficient to prevent it from dividing and
admitting the air, unless it be- shaken; but over-
powering the atmospheric pressure, it descends till

it has contracted into the equiponderant altitude, by
passing into a wide part of the tube. To obtain
equal divisions on the scale, it is necessary that the
tube should have an uniform taper. The most ac-
curate construction of a barometer of this kind
is, therefore, attained by forming together two tubes
that have even but unequal bores, the longer and
narrower one being uppermost. If the width of the
upper tube were supposed to be to that of the under
one as two to three, the scale would be enlarged
three times, since, by descending three inches from
the top, and consequently two at the bottom, the
column would suffer a contraction of one inch in

height.

This species of barometer is thus recommended
by its simplicity and its ample range. But the bore
of the tube being indispensably narrow, the mercury
moves with difficulty, and resists the impression of
minute changes of external action. When the co-
nical shaped tube is retained, the instrument is lia-

ble to some inaccuracy from the influence of the
cohesion of the mercury, which varies with the
diameter of the column in different parts of the
tube.

Amontons likewise proposed another form of ba-
rometer, in which the mercurial column is subdivided
among several short connected branches. (Seejig. 10.)
Suppose the instrumentwere to have only the third part
of the usual height ; the first, third, and fifth branches
enlarged above and below into very short cylinders,
are filled with mercury ; and the second, fourth, and
sixth branches, which may have their bores narrower,
are occupied with some light fluid, or simply with
air. If the external pressure should suffer any di-

minution, the three mercurial columns which pro- Bdromcieri

duce the counterpoise, will each descend and push ^-^^.'^

up the last fluid of the series by their combined
effects. It is evident, that, by multiplying those
branches, the barometer will have its altitude pro-
portionally reduced. But this construction, though
specious in theory, is found to have no practical ad-
vantages. The instrument is, from its complication,
very difficult to construct ; its motions are sluggish,
owing to the multiplicity of tubes, and the conjunc-
tion of fluids, and they are subject to derangements
from the variable influence of temperature. It has,
therefore, been generally abandoned.

These different forms of the instrument have Sectoral
been variously modified, and often brought for- Baromete
ward with claims of novelty. We may notice, how-
ever, the Sectoral Barometer proposed by Magel-
lan, in which the mercury is always made to rise to
the same high point of the tube, by drawing this

less or more aside from the vertical position. The
arc they described will indicate the deviation from
the perpendicular, and consequently the actual de-
scent of the mercury. But the difference between
the vertical and the oblique line is not measured by
the inclination merely ; it is proportioned to the
versed sine of this angle, or nearly to the square of
the arc. The advantage of this mode of observing
is, therefore, best perceived in small variations of
the mercurial column. In the hands of a skilful

observer, the best and most accurate barometer,
after all, is that of the original construction, with
a tube rather wide, and a broad cistern. To apply
minute divisions, is decidedly preferable to any en-
largement of the scale. 1 he measuring of such divi-

sions has been since rendered extremely easy, by
the adaptation of the differential scale—a most va-
luable contrivance proposed by Vernier, early in

the seventeenth century, but strangely neglected
long afterwards. This delicate appendage being
once adopted, it became the more desirable to im-
prove the sensibility, and regulate the correctness
of the indications of the barometer. EflFect of
The first object was carefully to cleanse the mer- Moisture

cury, and to expel any portions of air or moisture ad- within the

hering to the inside of the tube. The influence ofaque-
.f|[J^"^*'''^

ous vapour in depressing the mercurial column had
"

been observed by Huygens ; but other more evapor-
able fluids were afterwards found to occasion, by their

presence, a still greater derangement. Romberg
having, about the year 1705, washed a tube with
alcohol, to remove the impurities from its internal
surface, remarked that the mercury introduced into

it stood an inch and half lower than usual ; a depres-
sion which this ingenious chemist was disposed to at-

tribute to the elasticity of the spiritous exhalations
collected above the mercurial column

; though other
academicians, and Amontons among the rest, misled
by their Cartesian prejudices, sought to ascribe the ef-

fect to the different sized pores ofthe glass. These ano-
malies were removed, by heating or rather boiling the
mercury in the tube, till it was completely purged of
air and moisture, and brought into close contact with
the inside of the tube. But a new fact occurred which
long puzzled the mechanical philosophers. The tube
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of a barometer, which had been filled with more than

usual care, was observed to exhibit a luminous ap-

pearance, when moved or slightly agitated in the

dark. This curious phenomenon gave occasion to

multiplied and prolonged controversies ; it was attri-

buted to the subtile matter of Descartes, or ascribed

to a native phosphorescence, or a latent fire inherent

in the mercury. Our countryman, Hauksbee, in the

year 1708, gave the first rational explanation of the

fact, by referring it to electricity, which he had just

begun to cultivate as a distinct science. It resembles

exactly, indeed, the experiment of the exhausted

flask, in which an electrical current flashes with a

diffuse lambent flame, like the aurora borealis, or the

northeyji streamers. The friction of the mercury

against the inside of the tube excites electricity,

while the vacuity, or rather the very attenuated va-

pour, in which the supposed fluid plays, facilitates

its expansion. When the vacuum is rendered very

perfect, by the careful and accurate boiling of the

mercury, the lambent flashing ceases, for want of

a fine medium to conduct and disperse the electri-

cal influence.

The next point to which experimenters were led to

direct their attention, was the effect of the width of

the tube' on the altitude of the mercurial column.

Plantade, a lawyer at Montpellier, appears to have

been one of the first who remarked that the mercury
' stands ahvays lower in narrow tubes. This fact he

communicated about the year 1730 to Cassini, who
was then occupied in the south of France, with car-

rying on the great trigonometrical survey. But the

discrepancies observed by Plantade being unfortu-

nately confounded with other collateral circumstan-

ces, were for a time overlooked. In tubes having a

narrow bore, the depression of the mercury, how-

ever, is very con.siderable, as may be readily per-

ceived in a small glass syphon, of which the one

branch is about half an inch in diameter, and that of

the other branch less than the tenth of an inch.

Thus, if the narrow tube had a width of only the

thirteenth part of an inch, the depression of the mer-

cury would amount to half an inch, which is about

the third part of the elevation to which water in si-

milar circumstances would be raised by capillary ac-

tion. This effect has not been sufficiently examined,

but it appears to result from the attraction of the

particles of the mercury to each other exceeding

their attraction to the surface of the glass. Mercu-
ry, in contact with glass, therefore, tends to a sphe-

rical form, and always assumes a convex surface

within a clean tube. Water and other liquids again

manifest an opposite character, the mutual attrac-

tion of their particles being less than their adhesion

to glass. Accordingly, they spread along a vitreous

surfacei instead of collecting into drops ; and in nar-

row tubes they mount above the level, and invariably

have a concave termination. If the bore be so small

as to be reckoned capillary, the depression of mer-
cury is, like the elevation of water, inversely as the

diameter ; but when the bore has a considerable

width, the quantity of depression, depending on the

curvature of the surface of the mercuiy, diminishes

proportionally faster, and follows nearly the inverse

duplicate ratio of the diameter. But on the subject Barometer,

of capillary action, we expect, with no small degree

of impatience, to see a paper which was very late-

ly communicated to the Royal Society of London,
by Mr Ivory, of the Military College at Sand-
hurst, one of the most original and profound ma-
thematicians that our island has had the honour to

produce.

The influence of the predominating attraction of pure Mer-
the particles of mercury to themselves, above their cuiy has al-

adhesion to the sides of a glass tube, has not been ^'^y^
^J?''"*

considered with so much attention as it demands.
^^'^

Nothing is more common than to remark that the

mercury in the barometer is in the act of rising, if

it show a convex surface, but about to fall, if it

should appear concave. Now, the top of the mer-
curial column must always remain convex, if the

barometer .be properly constructed, the tube per-

fectly clean, and the mercury purged of all impu-
rities. P)Ut if the inside of the tube be any how
soiled, whether covered with humidity or stained with

mercurial oxyd, the metallic fluid will adhere so ob-

stinately to the glass, as to lose its convexity, and to

subside into a flat surface, or even sink into a conca-

vity, like water and other liquids. Hence the danger
of boiling the mercury too long in the tube, as it be-

comes partially oxydated, and the thin crust so form-

ed not only suspends the column higher, but obstructs

the freedom of its motion. The same effect is produced
by greasing the inside of the tube. Some respectable

authors, from not attending to these facts, have hastily

inferred that the convex appeai'ance which mercury
assumes in the barometer was inerely accidental, and
consequently removed by a more complete boiling

and purification.

In the case of tubes having wide bores, the de- Quantity of

pression of the mercurial column may, without any depression

sensible error, be disregarded. According to the ac-
J^nijes!*^^"

curate experiments made by Lord Charles Caven-
dish, and published by his son, the celebrated Mr Ca-
vendish, the quantity of depression is only the 2G0th
part of an inch in a tube of 6-lOths of an inch in

diameter, the 28tb part of an inch in a tube of 3-lOths

diameter, and the 15th part of an inch in a tube of

2-lOths diameter. Wide tubes ought, therefore,

to be preferred in the construction of barometers,

both on account of the facility with which the mer-
cury moves in them, and the smallnessof its depression.

The only circumstance to overbalance these advan-

tages, would be the necessity and inconvenience of

having a very large cistern. A quarter of an inch

may be reckoned a good width of tube, and the cor-

responding depression is only the twentieth part of

an inch.

In the syphon barometer, if both branches have the

same diameter, the action is exerted on opposite sides,

and, therefore, the effect of depression becomes en-

tirely lost. For accurate purposes, this original form
of the instrument has been again resumed, and the

inconvenience arising from the large variation of the

lower level entirely obviated by an ingenious contriv-

ance introduced about forty years since. This con- Application

sists in the application of a leathern bag, instead of^^1^^"**

a woodei) or ivory cistern, to hold the surplus mer-
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BAioineter. cury. Besides the barometric tube, there is placed

adjacent to it another short one of the same width,

communicating with the mercury contained in tlie

bag, which being pressed by turning a screw below,

is, at each observation, brought exactly to the same

mark. The external atmosphere readily acts through

the substance of the leather, but the mercury,

from the powerful cohesion of its own particles, can-

not be squeezed through the pores of that casing

without violent compression. The addition of a bag

within a cylindrical box, omitting the lower tube,

likewise renders the barometer easily portable; since,

for safe carriage, the mercury can be screwed up

tight, to fill the whole cavity of its tube, but, on

turning the screw again, the column will subside

and rest on a broad base.

I'ffeci of The last object which required nice observation.

Heat on the was to estimate the effect of heat in dilating the

IJaionieier. mercury, and consequently increasing the altitude

of the equiponderant column. This correction

could not be made with any sort of accuracy pre-

vious to the application of the thermometer, which,

though invented half a century earlier than the ba-

rometer, was yet more than another half century in

arriving at perfection. Hero, a mechanical philoso-

pher, who flourished at Alexandria about 130 years

before Christ, has described in his Sjnritalin a sort

of huge weather-glass, in which water was made to

rise and fall by the vicissitudes of day and night, or

rather the changes of heat and cold. This machine

had for ages been overlooked, or merely con-

Invention sidered in the light of a curious contrivance. But

of iheTlier- Sanctorio, the inventor of the famous statical ba-
nionieter. lance, a very learned and ingenious Italian physi-

cian, who was long professor of medicine in the

university of Padua, and had laboured to improve his

art by the application of experimental science, redu-

ced the hydraulic machine of Hero into a more

compendious form, and thus constructed, about the

close of the sixteenth century, the instrument since

known by the name of the air-thermometer, which

he employed with obvious advantage to examine the

heat of the human body in fevers. Some years af-

terwards, a similar instrument was contrived, per-

haps without any communication, by Drebbel, a very

clever and scheming Dutch artist, who visited London

in the reign of James I., and introduced the know-

ledge of that instrument into England.

But this air-therm'oraeter was evidently of the same

nature with what has been since called the manometer

;

it could measure only the dilatation or augmented elas-

ticity of the air confined within its bulb, whether occa-

sioned by heat or the diminution of external pressure.

It was, therefore, considered merely as a weather-

glass, indicating the state of the atmosphere ; nor

could its blended impressions, which might separate-

ly affect both the thermometer and barometer, be

then distinguished. Had it been more closely

studied, it must have led, by another path, to the

discovery of the latter. But those irregularities to

which the air- thermometer was hence subject appear

to have created such doubts respecting the accuracy

of the instrument, as occasioned its being neglected

long afterwards.
6

Tiie same country, however, which had given Baiometei

birth to the thermometer, began its improvement.

After the principle of the barometer was establish- |^li^nce

ed, the members of the Academy del Cimento,

founded at Florence in 1657> and supplied with libe-

ral funds by the Grand Duke of Tuscany, had, among
other interesting physical researches, resumed the

application of the thermometer ; and instead of air,

they substituted alcohol or spirit of wine, another

very expansible fluid not affected by pressure, while

they attached to the tube a scale graduated on a re-

gular plan, though directed by no very precise mea-
sures. The instrument so constructed, but some-

what varied in its form, being copied by Italian art-

ists, was dispersed over Europe under the name of

the Florence Glass. From its careless execution,

however, in the hands of itinerant venders, this ther-

mometer, or rather thermomoscope, appears never to

have obtained an established reputation.

The great object was to bring thermometers to an Attempts

exact correspondence. It was expedient, therefore, obtain a

not only to select a proper fluid, but to adopt an uni-

form and consistent scale. Alcohol, linseed oil, and
mercury, had been successively tried. The gradua-

tion was at first drawn from the temperature of cel-

lars and deep caves, which, indicating the natural

heat of the globe, had long been considered invari-

able ; but more enlarged experience discovered the

inaccuracy of that supposition, and showed the mean
temperature to be materially modified by the latitude

of the place, and its elevation above the level of

the sea. Congelation, or rather the inverted pro-

cess, the thawing of ice, or the melting of snow,

was then found to remain fixed ; a most important

fact, which had been first noticed by Giiricke, but

overlooked till a considerable time afterwards. A
stationary point was hence obtained, from which to

commence the thermometer scale. But different

modes were pursued for determining the divisions.

Amontons, reverting to the air-thermometer in spite Amontons

of its acknowledged defects, found that the elasticity

©f air compressed in the bulb, and able at the tem-

perature of melting snow to support a column of

mercury fifty-four inches high, was capable of rais-

ing this to seventy-eight inches, at the heat of boil-

ing water ; and he seemed contented in framing a

rude standard, with merely dividing the intermediate

space into inches and half-inches.

But about the same, or nearly at the beginning Newton,

of the eighteenth century, Newton himself cast a

keen though rapid glance on the subject of heat,

and proposed a thermometer of a much simpler

and more elegant construction. Having adopted

linseed oil as a fixed and uniform substance, capable

of great dilatation, he discovered by experiment,

that distinguishing the capacity of the bulb into

ten thousand equal parts, the liquid expanded 256

parts, from melting snow to blood heat, and 725

parts to that of boiling water. These numbers,

however, being inconveniently large, he reduced

them somewhat more than twenty times, adopting

12 and 34 as the proportional divisions on his scale.

But oil, being so viscid a substance, was found to

trail and collect on the inside of the tube ; and this
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elisle's

fahren-

thevmometer, though constructed on a right prin-

ciple, never came into general use.

Roemer, the Danish astronomer who made the fine

discovery of the progressive motion of light, was the

first who proposed mercury as the fittest fluid for ther-

mometers; and Ilalley and Amontons remarked about

the same time, that it expands uniformly with heat,

and remains nearly stationary at the point of boiling

water. On this principle, Delisle, of St Petersburgh,

constructed, in 1733, a mercurial thermometer, with
'

a descending scale, the distance from freezing to

boiling water occupying 153, or, in round numbers,

150 divisions, of which the bulb itself contains

10.000. A more ingenious method, but perhaps too

refined, for graduating thermometers, was proposed

jBaWini. by Renaldini in 1694. It consisted in adopting the

scale in the successive temperatures produced by

mixtures in the different proportions of twelve parts

of water at the moment of thawing and of ebullition.

This suggestion led to a very important inference,

since it proved that mercury expands uniformly with

equal additions of heat, while alcohol swells constant-

ly in a rising progression. But the capital improve-

ment of the thermometer was effected by the skill and

perseverance of Fahrenheit, whose name has remain-
|eit'sTher- ed justly attached to the instrument. This ingenious
^•onieter.

pg^-gQ^, originally a merchant at Dantzic, who had

the misfortune to fail in business, was induced, by

his taste for mechanics and chemistry, to have re-

course to the manufacture of thermometers, as the

means of gaining a slender livelihood. But not meet-

ing with sufficient encouragement at home, he re-

moved, about the year 1720, to Holland, the great

emporium of the arts, and fixed his future residence

at Amsterdam. He now preferred mercury to alco-

hol for filling his thermometers ;
and, adopting the

division of the bulb into 10,000 parts, he reckoned

64 of them as the expansion between freezing to

blood-heat, and 32 as the contraction from the

same point to what he considered as extreme cold,

or that produced by the mixture of salt with snow.

These numbers were extremely convenient, being

found by a repeated bisection. With respect to the

heat of boiling water, Fahrenheit discovered the im-

portant fact, that it varies with the state of atmo-

spheric pressure. Taking the mean, however, he

reckoned 180 degrees from freezing to ebullition,

and, therefore, marked this point at 212 on his scale,

'he Celsian The thermometer owes its improvement to Celsius,

.
professor at Upsal, who in 1 742 placed the com-

u^,jj^gj^,^^^''mencement of the scale at congelation, and divided

the interval thence to boiling water into an hun-

dred degrees, extending such a portion downwards

as might be wanted. This centesimal thermometer

is exactly the same as what the French have since

called the centigrade, which, from its fitness and

simplicity, deserves to be universally adopted.

The thermometer having been thus carried by

successive steps to perfection, it was found by deli-

cate experiments, that, between the points of boiling

onection and freezing, the expansion of mercury amounts to
f the Ba-

jj^g fifty-fourth part of its bulk, or that it acquires,

recited by ^^^^^ degree of heat, an increase of volume

[eat. amounting to the 5412th part on the centesimal
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scale, or the 9742d part on the scale of Fahren-

heit. A correction, therefore, on the height of the

mercurial column in the barometer, becomes neces-

sary according to the changes of temperature which

it undergoes. In this climate, the extreme varia-

tion arising from that cause will seldom exceed

two-tenths of an inch. But if the barometer be

suspended in a room, kept at an agreeable tempe-

rature, the error occasioned by the expansion of the

mercury may, in ordinary cases, be disregarded,

since it will scarcely amount to the twentieth part

of an inch.

Since the barometer marks the condition of the

distant atmosphere, and intimates those internal al-

terations which are generally connected with the

change of the weatlier, it is particularly valuable at

sea, by forewarning the mariner of the approach of

a storm. But an instrument of the ordinary con-

struction would not answer this purpose, the agita-

tion of a vessel on a tempestuous ocean being such

as will not only throw the ponderous mercurial co-

lumn into violent oscillation, but communicate those

sudden shocks which must infallibly break the tube.

Various attempts have accordingly been made to obtain Marine Ba-

a Marine Barometer, exempt from risk, and yet suf- roineter.

ficiently sensible to the variations of the atmosphere.

The conical or pendant barometerbeing,from the nar-

rowness of its bore, rather sluggish, was first recom-

mended for that purpose, though never adopted into

practice. About the beginning of the eighteenth

century, Dr Hook and Amontons severally proposed

to employ for a baronieter on board ship, the mano-

meter or air-thermometer. To obviate the derange-

ment arising from the influence of heat, there was to

be placed beside it a spirit-of-wine-thermometer, with

a ball so large as to give expansions equal to those

of the portion of air confined within the bulb. The
difference between the two adjacent columns of li-

quid would therefore measure the variation of exter-

nal pressure. But to procure such a nice adapta-

tion would prove so extremely difficult in practice,

that most probably this instrument was seldom or

ever actually constructed. Besides, the liquid co-

lumn of the manometer, though light and narrow,

would yet be much shaken by the rolling and pitch-

ing at sea. Notwithstanding these weighty objec-

tions, however, this compound manometer was

tried in England, mercury being employed as the

fluid both of expansion and pressure, and various

adjustments applied by means of a complex machi-

. ...
An ingenious and very substantial kind of marme

barometer was above twenty years since recommended

by Blondeau, one of the professors of the naval acade-

my at Brest. [Seejig. 11. Plate XXXII.) It consisted Blondeau's

of an iron tube, bent below into a syphon, and filled Marine Ba-

carefully with mercury,which carried a float. For this
•"omeier.

purpose, a musket-barrel, about three feet long, was

chosen, having a very smooth and even bore, and an

iron breech closely welded to it, instead of being sol-

dered with brass, which might become corroded by

the action of the mercury. The lower end of the tube

had a collar of leather, to which was screwed a piece
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Baiomeier. of iron, perforated through its whole length, and
' bent into an arch, having screwed likewise, with a

collar of leather at its other extremity, a vertical

cylinder of iron, four inches high, and of the same

bore exactly as the tube. The contracted aperture

at the end of the tube, not being exactly in the mid-

dle, was not always opposite that of the arch
;
and,

therefore, by turning it occasionally aside, the commu-
nication could be contracted at pleasure, or even ob-

structed entirely. The cyhndricalappendix was taper-

ed at the top to a narrow orifice, through which an iron

wire, attached to a small ivory float, had been intro-

duced. To prepare this instrument for action, the

mercury was first boiled in the tube ; then the arch,

filled with hot mercury, was screwed to the end, the

cock opened, and the surplus mercury allowed to

flow over ; next the vertical piece, with its float, was

screwed on, and a little mercury added, to give it

due play. The origin of the scale was to be deter-

mined from the covnparison with another good baro-

meter of the ordinary construction ; but, owing to

the equality of the bores of the opposite tubes, the

divisions were only half the usual size, or the inches

were exhibited by half-inches.

This species of barometer is certainly free from all

sort of risk, while the facility which, by means of

turning the arch, it affords in checking the asceiit and

descent of the mercury, prevents in a great measure

the oscillations of that fluid. If the instrument

were properly suspended, therefore, its indications

would be tolerably steady and regular. The chief

objection to it consists in the diminutive range of its

scale.

In every marine barometer, the main object is to

give steadiness to the mercurial column, by retarding

its motion in the tube ; in short, to imitate the equaliz-

ingeffectoftheflyin mechanics. Oneformof construc-

tion was, instead of the cistern below, to annex a spi-

ral tube composed of a number of horizontal convolu-

tions. Passement, an ingenious Parisian artist, about

the year 1758, improved on this idea. He twisted

the barometer tube near the middle, at least twice

round, and joined to its upper end a wide cylinder.

But more effectually to prevent all irregular oscilla-

tions, he took a tube with a very narrow or capillary

bore, and contracted it below, while he annexed a

wide cylindrical piece at its other extremity. The
only thing wanted now to the perfection of this in-

strument, was to devise a mode of suspending it that

should soften the jerks, and allow it generally to

maintain a vertical position. Our English artists

have, by repeated trials, at last succeeded in sur-

mounting all the difficulties. The marine barometer,

manufactured by Mr Gary ofLondon,
(
Seefig. 12, Plate

XXXII.) is one of the most approved kind. It consists

of a capillary tube, about twenty-seven inches long,

with a bore scarcely exceeding the thirtieth part of an

inch, but terminated by a cylinder four or five inches

high, and nearly three-tenths of an inch in diameter.

It is suspended by a spring and jimbols, near the top

at a certain point, which in each case is discover-

ed by actual trial. By making the suspension lower,

it is found, that the agitation of the barometer will

cause the mercury to rise a little
;
while, by pla-

5

cing the suspension higher, the mercurial column Baromct

suffers always some depression. The reason of this n**—«^^-^

curious observation is not well explained. It pro-

bably results from the different centrifugal tenden-

cies communicated to the opposite portions of the

columns. The swinging of the instrument would
evidently augment the pressure of the upper portion

of the column, while it diminished that of the under
portion. But this lower portion, being longer than

the other, its tendency to descend would be propor-

tionally so much greater. About the point of sus-

pension, however, the opposite effects of the centri-

fugal tendencies are balanced, since the superior

force being employed to set in motion a narrower co-

lumn, the reflux and efflux of the mercury in the up-

per cylinder must be preserved nearly equal.

Marine barometers, thus improved, are now very

generally used, and with great benefit to the public

service, on board ships of war and Indiamen. To
facilitate the keeping of a register of barometrical

observations, the meritorious and indefatigable Mr
Horsburgh, hydrographer to the East India Compa- Hois-

ny, has lately published a set of engraved ruled bmgh's

sheets, adapted for the convenience of navigators. I'latf"^-

In these plates, the height of the mercury, from

twenty-seven to thirty-one inches, is represented, in

inches and tenth parts, by horizontal lines, while each

successive day has a space apportioned to it by ver-

tical bars. The state of the barometer at every ob-

servation is marked with a dot, and these dots being

afterwards connected together, exhibit an irregular

waved line, stretching across the sheet, and indicat-

ing the series of the changes of the weather. At the

lowest points, from which the curve again returns^

a gale generally follows. From the observations

made off the Cape of Good Hope, during the month of

May 1815, by an ingenious and active young officer,

Captain Basil Hall, of his Majesty's sloop Victor, it

appears that whenever the mercury fell to 29,60
inches, a storm ensued ; the column always rose

when the gale abated, -and when it reached near

thirty inches, the weather became fair. Those gales

oflen came on suddenly, without any visible change

in the aspect of the sky, but the marine barometer

never failed to give warning of their approach.

To explain tlie cause of the variations of the ba- Difficulty

rometer, has long perplexed philosophers. Many ;n explain-

hypotheses have at different times been advanced on

the subject ; but it would be a mere waste of time, to
j^arom

make any detailed recital of such crude and unsatis- ter.

factory attempts. The various and often imaginary

effects of vapours of heat and winds have been em-
ployed in framing an explication of the changes of

the atmosphere. The fact that the mercurial co-

lumn generally falls before rain, seemed at complete

variance with the intimation of the senses, it being a

notion universally prevalent, that the air is heavier

when the sky appears lowering and overcast ; ano-

ther proof, if it were wanted, how fallacious are all

current opinions in matters of science.

Leibnitz, fancying he haddiscovered a new principle

in hydrostatics, endeavoured, by a sort of metaphysi-

cal argument, to demonstrate that, though a body
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lent.

Jarometer. adds its own weight to the pressure of a fluid in which
'

it is suspended, yet it will cease to be ponderous in

the act of falling. This alleged principle will not,

in the actual state of science, be thought to require

any serious refutation ; nor, were it even admitted,

would it be found at all adequate to the explication

of the phenomenon, since the weight of moisture

precipitated from the whole body of atmosphere

could never, by the absence of its pressure, occasion

a diminution of the tenth part of an inch in the alti-

tude of the mercurial column.

Dr Hdlley and Mairan sought to account for the

depression of the barometer before a storm, to the

withdrawing of the vertical pressure of the atmo-

sphere, when borne swiftly along the surface of the

globe by a horizontal motion. This hypothesis at

first sight appears very plausible, and might seem

farther confirmed by a noted experiment which most

authors have admitted without due examination,
lanksbee's Hauksbee, a skilful and ingenious experimental phi-
"pe"- losopher, about the year 1704, placed two barome-

ters, about three feet asunder, with their naked cis-

terns in two close square wooden boxes, connected

by a horizontal brass pipe ; one of these boxes had,

inserted at right angles, an open pipe on the one

side, and a second pipe terminating in a screw, on
the other side ; to this end he adapted a strong glo-

bular receiver of about a foot in diameter, which

had been charged, by injection from a syringe, with

three or four atmospheres; then suddenly opening the

stop^cock, and giving vent for the escape of the air

through the box and over the surface of the included

cistern, the mercury sunk equally in both the baro-

meters more than two inches.

This elegant experiment might be deemed entirely

conclusive, ifa minute circumstance, on which the suc-

cess really depends, had not unfortunately been over-

8 Fallary. looked. It will be perceived from the inspection of the

figure which Hauksbee has given, that the exit pipe of

the box was considerably wider than the pipe which

conveyed into it the stream of air. This fluid, escaping

from compression, would, therefore, be carried by its

elasticity as much beyond the state of equilibrium
;

while the width of the orifice, by facilitating its

emission, would allow the portion occupying the

box and the connected reservoir to preserve its ac-

quired expansion. If the pipe of discharge from the

box had been much narrower than the other, an op-

posite effect must have taken place ; for the air ac-

cumulated over the cistern, not finding a ready vent,

would remain in a state of condensation. This curious

fact is another of the many instances which might be

cited to show the great delicacy and circumspection

required in performing philosophical experiments.

The same results, however, can be exhibited by a
very simple apparatus. Let a small box, or rather a
glass ball, have a short narrow tube inserted in the

one side, and another wide tube opposite to this,

with a cross slider of brass, for contracting the orifice

at pleasure ; and, to the under part of the ball, join a
long perpendicular tube, bent back like a syphon to

ftiore than half its height and containing a double
column of water. Now, blow through the narrow
tube into the cavity of the ball, while the orifice of
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emission is quite opened, and the liquid will rise se- Barometer,

veral inches in the long stem
; but, still continuing

the blast, let the orifice be gradually contracted, and
the column will first descend to its ordinary level,

and then sink considerably below it.

The fall and rise of the mercury in the barome- Causes of

ter must evidently be occasioned by some correspond- Varia-

ing reduction or accumulation of the atmosphere
Ba"ome\er

at the place of observation. Whatever augments
the elasticity of the airwill cause part ofthe incumbent
fluid to evade and leave for the time a diminished ver-

tical pressure. The efilux of wind might also pro-

duce a temporary reduction of the atmospheric
column. But the real difficulty consists in explain-
ing why the variations of the barometer should be
greater in the high latitudes than between the tro-

pics, and why they so much exceed in all cases the

quantities which calculation might assign.

The influence of heat will account for the semi-
diurnal variations of the barometer which are ob-
served, especially within the torrid regions. From
ten o'clock in the morning till four in the aflernoon,

the mercury generally falls
; but, after that hour, it

rises again, till ten o'clock at night, when it drops till

four in the morning, and then mounts till ten o'clock
in the forenoon. These regular changes, which amount
to about the five- hundredth part of the whole atmo-
spheric pressure, depend on the prevalence of the alter-

nating land and sea breezes, occasioned by the diversi-

fied action of the sun's rays upon the earth and water.

The accumulation of air is greatest at four o'clock
in the morning and evening, and the mercury then
attains its highest point ; but it sinks lowest at ten
o'clock in the morning and evening, when the in-

cumbent mass has been the most reduced.
A similar reason will explain the effects of the

northerly and easterly winds, in elevating the mercu-
ry of the barometer in our climate. A chill air,

with enfeebled elasticity, is thus accumulated, and
exerts a predominant pressure.

The augmented elasticity communicated to the
air by the action of heat or the presence of humidi-
ty, and the reduction of the incumbent mass by the

efflux of winds, have each their distinct influence, in

disturbing the equilibrium of atmospheric ocean.
But the effects, particularly in the high latitudes,

much surpass the regular operation of those causes.

The only mode, perhaps, of removing the difficulty,

is to take into consideration the comparative slow-
ness with which any force is propagated through
the vast body of atmosphere. An inequality may
continue to accumulate in one spot, before the
counterbalancing influence of the distant portions of
the aerial fluid can arrive to modify the result. In
the higher latitudes, the narrow circle of air may be
considered as, in some measure, insulated from the
expanded ocean of atmosphere, and hence, perhaps,

the variations of the barometer are concentrated
there, and swelled beyond the due proportion. We
content ourselves with throwing out this hint at

present, but hope to be able to resume and discuss

the subject at some length iinder the article Cli-
mate. [!>,)
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It was remarked in the preceding article, that the

decisive experiment by which Pascal established the

reality of atmospheric pressure, had likewise suggest-

ed to this ingenious philosopher the method of de-

termining the elevations of distant points on the sur-

face of the globe. But the first attempts were very

rude, proceeding on the inaccurate supposition that

the lower mass of air is a fluid of uniform density.

Different authors estimated variously from eighty to

ninety feet as the altitude, which corresponds to a

variation of the tenth part of an inch in the mercurial

column. The Torricellian tube or cane, as it was

then called, was, on its first introduction to England,

carried accordingly to the tops of mountains, or con-

veyed to the bottom of pits and mines, or even let

down to great depths in the sea.

Among those experimentalists who laboured most

assiduously in the study and application of the ba-

rometer in this part of the island, we should mention

George Sinclair. This ingenious person had been

Professor of Philosophy in the University of Glas-

gow, but seems to have conscientiously resigned his

office soon after the Restoration, rather than comply

with that hated episcopacy which the minions of

Chai-les II. had forced upon the people of Scotland.

He then retired to the village of Tranent, not far

from Edinburgh, and was employed as a practical

engineer, in tracing the levels of coal-pits, in di-

recting the machinery employed in the mines at

Leadhills, and afterwards in the great under-

taking of conducting water from the heights of

the Pentlands to supply the northern metropolis.

Though not a profound mathematician, he was skill-

ed in mechanics and hydrostatics, and possessed no

small share of invention. Sinclair is said to be the

first who applied to the mercurial tube the name of

baroscope, or indicator of voeight, the more definite

appellation of barometer, or measurer of weight, not

having been appropriated till many years afterwards-

During his excursions in l6'68 and 1670, he employ-

ed that instrument to measure the heights of Arthur's

Seat, Leadhills, and Tinto, above the adjacent plains.

He followed the original mode of using a tube

sealed at the top, with a paper scale pasted against Baromei

the side, which he carried to the top of the moun- "^^j. ^^^jj,
tain, where he filled it with mercury ; and, inverting i.^^^

it in a bason, he noted the altitude of the suspended
column, and repeated the same experiment be-
low ; a very rude method certainly,—but no better

was practised in England during the succeeding
thirty years.

In a small scarce tract, printed in 1688, and bear-
ing the quaint title of Proteus bound •with Chains,
Sinclair gives some judicious remarks on the va-

riations of the barometer, considered as a weather-
glass, and delivers very sound opinions, on the whole,
respecting the causes of the chief meteorological
phenomena. In a postscript to that piece, he pro-
poses a most efficient and ingenious method of
weighing up wrecks from the bottom of the sea. It

consisted in employing two large arks, or square
wooden boxes, fastened to the sides of the ship, and
charged with air carried down to them by a succes-

sion of inverted casks, open at the lower end. An
ark of a cubical shape, and twenty feet in every di-

mension, the smallest which he mentions, would, as

he computes, have a buoyancy equivalent to 448,000
pounds Troy. It is remarkable that the celebrated

Mr Watt always employs this very mode, using a
large gazometer, floating in a pond dug in the court

of his manufactory, and charged gradually by the

action of bellows, for raising the ponderous engines

constructed at Soho, and lifting them over his walls

into the boats, which are stationed to receive them
in the adjacent canal.*

In all the computations hitherto made from differ-

ent altitudes of the barometer, the air was considered

as an uniform fluid ; no regard being had to the gra- Relation (

dual diminution of density which must evidently take^ A''
®

• * JDcnsitv \

place in ascendmg the atmosphere. To estimate the Elasticity

effect of that gradation, it became requisite previous-

ly to determine the actual relation subsisting be-

tween the density of the fluid and its elasticity. This

was first ascertained in England by Townley, who
inferred from some experiments of Boyle, that the

elastic force which the air exerts is exactly propor-

* Sinclair was author of a well-known little book, entitled, Satan s Invisible World Discovered, which, at

a former period, was sold at all the public fairs in the country, and devoured with eagerness and dismay by

the Scottish peasantry. In a quarto volume, on Hydrostatics, and the Working of Coal-mines, printed in

Holland, and published by subscription in 1 672, he digressed so widely from his subject, as to insert .4

True Relation of the Witches of Glenluce. But this was the folly of the age, which several of the most learn-

ed men had not been able to escape. It is painful to observe, that James Gregory, the inventor of the re-

flecting telescope, who, although endowed with talents of the highest order, yet appears to have had a keen

temper, and to have imbibed an hereditary attachment to royalism and episcopacy, should have stooped to

attack an unoffending and less fortunate rival. He wrote a little tract against Sinclair's Hydrostatics, with

the title of the Art of Weighing Vanity, and under the thin disguise of Patrick Mather, archbeadle to the

University of St Andrew's. It is a piece full of low scurrility, and memorable only for a very short Latin

paper appended to it, containing the series first given to represent the motion of a pendulum in a circular arc.

In the British Museum, there is a letter of Gregory to Collins, the secretary of the Royal Society, boasting

of his project, and soliciting information, with which to overwhelm the poor author. But with all his

eagerness to hunt down Sinclair, he never touches on the strange episode of the witches of Glenluce.

What a picture of times approaching so near our own !

10



BAROMETRICAL. MEASUREMENTS. 131

tlonal to its density. A similar conclusion was about

the same time drawn by Mariotte, a French philoso-

pher, from a still better series of experiments. Fol-

lowing out this very simple law, he thought of com-

puting heights from barometrical observations, by

the rules usually employed in constructing tables oflo-

garithms ; and liad, therefore, obtained some glimpse,

no doubt by a sort of conjectural process, of the re-

markable result, that the density of the atmosphere

decreases in a geonsetrical progression, correspond-

ing to the elevations taken after an arithmetical one.

But seemingly not aware of the importance of the

principle at which he was pointing, Mariotte imme-

diately deserted it ; and calculating from a repeated

bisection of the column of air between the two sta-

tions into successive horizontal strata, he contented

himself with interpolating the densities according toi

a harmonic division, which he next abandoned for-

the simplicity of a series with equal differences.

This able experimenter hence only sketched out

a mode of investigating the problem of barometrical

measurements, without arriving at any very definite

or consistent rule of solution.

In 1686, the ingenious and active philosopher Dr
Halley resumed the subject, and discovered the law

a^leva^
that connects the elevation of the atmosphere with

its density; of which he gave a clear demonstration,,

derived from the well known properties of tlje hy-

perbola referred to its asymptotes. Since the height;

of the mercury indicates the pressure, and conse-

quently the elasticity of the external air, it must;

be proportioned likewise to the density. Where--

fore the breadth of a given mass of air, or the)

tiiickness of a stratum which corresponds to a cer--

tain portion of the mercurial column, will be in--

versely as this altitude. Let O be the centre of ai

rectangular hyperbola, of which OA and OB are;

the asymptotes ; and conceive the distances OA andl

OB to represent the heights of the mercury at tvvoi

stations. The perpendiculars AC and BD, whichi

are reciprocally as OA and OB, must hence express^

the relative thickness of strata corresponding to»

equal portions of the barometric scale. Divide AB:
into a multitude of equal segments, and erect the-
perpendiculars EM, FL, GK, and HI. The inter-,

eluded spaces, from AC to BD, will denote the suc-
cessive thickness of the series of strata into which

v

the whole mass of air between the two stations is:

subdivided. Consequently the aggregate or mixti-
lineal space DBAC, which is proportional to the lo-

garithm of the ratio of OB to OA, will express the
difference of atmospheric elevation when the mer-
curial column mounts from B to A. Taking equal

ascents, therefore, in the atmosphere, the corre- Barometri-

sponding densities must form a decreasing g^^metri-
^^J.j^^^'^^

cal series. K^^y^^
To apply this elegant theorem, Dr Halley avail- Rule De-

ed himself of the best experiments which had been duced.

performed to determine the relative densities of air,

water, and mercury. In different trials made near

the earth's surface, it was found, when the barome-
ter stood at 29| inches, that the air is 840, 852, or

even 860 times lighter than water. Taking round

numbers, therefore, and assuming the specific gra-

vity of mei-cury to be 13^, he reckoned 800 X 13-^^

X 30 = 10,800 inches, or 96 feet, as the altitude of

an atmospheric column which, near the surface,

would exert a pressure equivalent to that of an inch

of mercury. For the coefficient, which answers to

the actual constitution of the atmosphere, Halley

should have taken the thirtieth part of ,4342945,

the modulus of the common system of logarithms,

or .0144748. But he proceeded less directly, having

satisfied himself with taking the arithmetical mean
between the differences of the logarithms of 29 and

30, and of those of 30 and 31 ; a compensation of er-

rors, which gives .0144765, hardly deviating from

the former. Hence he gave this simple analogy for

computing the heights of mountains by the barome-

ter ; as the constant number .0144765 is to the differ-

ence beitveen the logarithms of the barometric co-

lumns at the two stations, so is 9OO Jeet to the eleva-

tion required. The result of this operation is evi-

dently the same as if the logarithmic difference had
been multiplied by the number 62170; a very to-

lerable approximation at all seasons for a northern

climate, and quite accurate, indeed, if the mass of in-

tervening air had a medium temperature of 46° by
Fahrenheit's scale. Dr Halley supposed that the ob-

servations themselves might, from the influence of

heat, differ about the fifteenth part between sum-
mer and winter. But the thermometer was still

so imperfect an instrument, that it could not he

applied with confidence in correcting such variations.

The principle which Halley thus investigated ^''•^'"^y's®

might be derived from a simpler process. Conceive ^^^^^'S^^*

the atmosphere to be divided into a multitude of

equally thin horizontal strata, it is obvious that each

successive stratum would, to the pressure of the su-

perincumbent stratum, add its own weight, which be-

ing as its density or elasticity, is therefore propor-

tioned to the collective pressure ; and, consequently,

those densities will continually increase in going
downwards, exactly in the same way, and after a like

progression, as money accumulates at compound in-

terest, where a constant portion of the aggregate

fluid is regularly joined to the capital. Such, in

fact, is the distinguishing character of a geometrical

progression, that the increase or decrease of each
succeeding term is always proportioned to the term
itself. The logarithmic curve is hence the best

adapted for exhibiting the relations which connect
the densities with the elevations in the atmosphere

;

the axis of the curve expressing the elevation, while

each ordinate represents the corresponding density

of the stratum of air. It being a fundamental pro-

perty of the logarithmic curve, that every subtan-

gent applied to it has the same length, the exact de-

termination of this in the case of our atmosphere, is
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Barometri- the only thing wanted for the final solution of the

general problem.

Eleven years after Dr Halley had given his rule

for baronieti'ical measurements, this philosopher had
an opportunity of applying it to discover the height

of Snowdon in North Wales. He found that the

barometer which stood at 29.9 inches on the sea-shore

near Caernarvon, fell a few hours after, when planted

on the summit of the mountain, to 26.1 inches, the

altitude having been ascertained previously by a tri-

gonometrical observation to be 1240 yards.

The year l687 is memorable as the date of the

first publication of the Princijria, which was drawn up
chiefly at the urgent request of Halley, from disjoint-

ed materials that had lain a considerable time in the

author's hands. In that immortal work, Newton re-

sumed the problem of the giadation of atmospheric

density, and solved it in that general way which

suited his penetrating genius. He demonstrated

that, supposing the particles of air, like other bodies,

to have their weight or gravitating tendency dimi-

nished as the squares of their distances from the

centre of the earth, if those distances be taken in

harmonic progression, the corresponding densities of

the atmosphere will form a geometrical one. But
since the diminution of attraction at the greatest

height we are able to reach, amounts only to the two
thousandth part of the whole ; this difference is too

minute to be admitted into practice ; and the simpler

law first established by the sagacity of Halley may be

deemed sufficiently accurate for every real purpose.

Newton has given a sort of geometrical solution

of the problem. But a more precise, and, in this

case, a clearer investigation, is obtained by help of the

s)rmbols of the integral calculus. Let x and x' ex-

press the altitudes of two strata of atmosphere, and

y and y' the corresponding densities, the radius of

the earth
;
suppose farther, that e represents the al-

titude of the equiponderant column which measures

the elasticity of the air. Since the density of the

air depends on the incumbent pressure, its decre-

ment must evidently be proportional to the weight of

each superadded minute stratum, or to the density of

this stratum multiplied into its thickness and power

of gravitation. Whence

—

edy = ydx^
^ ^

edy r^dx

y — (r-fx)i
;
, of which the complete integral

is e H Log. — ,
— ,,—

,
,,.^ y r-\-x r-\-x r-\-x r-\-x'

If r be regarded as indefinitely great in comparison

y
of X, the expression will pass intp e H Log.

=r x'—X, which is only the common formula.

Application Little seemed wanting, therefore, to complete the
of tlip I'lier- practice of barometrical measurements, but the ap-
ipometer. ,.]; ,-;.,n of the thermometer, to correct the results.

Tbis instraraent, however, advanced slow ly to per-

f . , , t und more than forty years yet elapsed before

it came into current use. Some of the continental

philosophers likewise, biassed, perhaps, by a secret

jealousy of the superiority which England had ac-

quired in science, began to throw oat doubts re-^

4

specting the reality or accuracy of the law of geo- Barometr

metrical progression in the atmosphere. Daniel Ber- ^'^^

noulli, a man of candour on the whole as well as in-

genuity, but who, with some proneness to specula-

tive reasoning, had imbibed unfortunately many of the
prejudices of the Cartesian and Leibnitzian schools,

proposed in his capital work, the Hydrodynamica,
which came out in 1736, certain vague hypotheses
regarding the constitution of the atmosphere, as de-
duced from certain internal motions attributed to its

component strata. The specious results of those cal-

culations led him hastily to deviate from the princi-

ple of the geometrical progression of density in the
upper regions. In this departure he was followed

by Cassini and Horrebow, who concluded from some
partial observations they had made, that the barome-
ter, in its indications of atmospheric pressure, is sub-

ject to irregularity ; and that, near the surface of
the earth, it obeys a different law from what it ob-
tains at great elevations. A strong light, however,
was thrown upon the subject in 1753 by Bouguer, Boumei.
an able mathematician, and a very skilful and inge-

nious observer, who, with other academicians, had
been employed for several years in measuring a de-

gree of the meridian along the stupendous ridge of
the Andes. From the comparison of more than thir-

ty distinct observations, he deduced a simple and ele-

gant rule for computing heights by means of the ba-

rometer. It is, that the difference between the lo-

garithms of the mercurial columns at the two sta-

tions being diminished by one-thirtieth part, and the

decimal point shifted four places to the right, will

express the required elevation in toises. Since the
,

English was to the French foot nearly as fifteen to

sixteen, the rule would be accommodated to our
measures, and the result expressed in feet, if the lo-

garithmic difference were augmented by the thirtieth

part, then multiplied by six, and the decimal point

thrown back four places ; or, what is the same thing,

if that logarithmic difference were multiplied at once

by 62,000. But Bouguer imagined, that this rule

would not hold exactly in Europe, or in the lower

regions of the torrid zone ; and to explain the devia-

tion, he had recourse to the forced supposition that

the particles of air possess different degrees of elasti-

city. Lambert, a philosopher of great originality

and penetration, afterwards published some excellent

remarks on the comparison of barometrical measure-

ments. But no material progress was made till 1755,

when M. de Luc of Geneva resumed the subject, De
and carefully combined experiment with observation.

For the space of upwards of fifteen years, he prose-

cuted his inquiries with diligence and perseverance,,

aided by the peculiar advantages of local situation,

in a city abounding with skilful artists, and seated in

the neighbourhood of lofty mountains. The discre-

pancies which had hitherto created so much embar-

rassment, proceeded mostly from the inattention of

observers to the disturbing influence of heat, and
particularly its effect in expanding the air, and con-

sequently augmenting the elevation due to a given

difference of atmospheric pressure. De Luc's first

object was to improve the thermometer of Reaumur,

which, though greatly inferior to that of Falirenheit,

had been adopted in France and the adjacent parts of

the continent. Having ascertained that mercury has
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the valuable property of expanding equably with e<qual

additions of heat, he substituted that metallic ffluid

for spirit of wine, but retained its arbitrary andl in-

convenient scale of 80 degrees between the po)ints

freezing and boiling water. He next examined the

dilatation of air at different temperatures, and (cor-

rected tho.se results by numerous observations miade

on the mountains of Savoy, and the mines of the

Hartz, in which the barometer was combined \with

the thermometer. The formula which he thence; de-

duced for the computation of barometrical measiure-

ments was, in 1772, published in his Reckerches sur

les Modifications de V Atmosphere, and seemed! to

draw, especially in England, a very considerable de-

gree of notice. Dr Maskelyne, the astrononner-

royal, adapted it to our system of measuires,

and Dr Horsley made annotations and commtents

on it. But, what was of more importance, otther

accurate observers, incited by De Luc's examjple,

entered the same field of inquiry, provided with

instruments of greater delicacy and much beitter

construction. In 1775, Sir George Shuckbmrgh
Evelyn visited the Alps, and combined trigonoime-

trical operations with corresponding observations^ by
barometers and therniometers from the hands; of

Ramsden; and about this time likewise, Genteral

Roy not only measured, with instruments made by
that excellent artist, some of the principal moun-
tains in Scotland and Wales, but instituted a seiries

of manemetrical experiments. It resulted from, all

these researches that, for each degree on Fahr?en-

heit's scale, mercury expands the 9700th part, jand

air the 435th part of their respective bulks. It ffur-

ther appeared that the atmosphere has its tempera-

ture almost uniformly diminished at equal ascemts

;

and that the logarithmic difference, reckoning as

integers the first four digits, expresses in Eing-

lish fathoms the height of an aerial column as

cold as the point of congelation. General Roy
pi'oposed likewise another correction depending on

the enfeebled gravity, and consequently the aiug-

mented altitude of the equiponderant column of at-

mosphere in the lower latitudes, occasioned by the

influence of centrifugal force arising from the e^rlth's

rotation. Several years afterwards. Professor Pliay-

fair, in a learned paper, printed in the first volume of

the TransactiQ7is of the Royal Society of Edinbur-gh,

ej^amined all the circumstances which can affect ba-

rometrical measurements, and discussed each ques-

tion with the correctness and perspicuity that we
might expect from his distinguished abilities, At
nearly an equal interval of time, the celebrated lLa-^

place resumed the subject in his Mecanique Celast-c,

and brought all the conditions together in a v(ery

complicated formula. Such an appearance of (ex-

treme accuracy, however, is perhaps to be regarcded

merely as a theoretical illusion, unsujted and uiap]pli-

cable to any real state of practice., Biot has simce

attempted to pj-riye at a similar conclusion, by settling

out a priori from some careful experiments on ithp

relative density of air and mercury, performed by
him in conjunction with Arago. He thence infers,

that, in the latitude of Paris, and at the point of cton-

gelation, air, under a mercurial pressure of 'jGmetrres,

or 29.922 Enghsh inche§, is 10,4<63 times lighter than
mercury at it«t»pex8ture pi" ^ater a.t its low/est

surements.

where denotes the lati-
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contraction. This would give 26,090 feet for the F.arometri-

height of a column of homogeneous fluid, whose pres- ^'^^

sure is equivalent to the elasticity of the atmosphere.

The coefiicient adapted to common logarithms, and ad-

justed to the force of attraction at the level of the sea,

would therefore be 60,148 feet, or 18,334 metres;

scarcely differing sensibly from the quantity which

Ilamond had deduced from a very numerous set of

experiments made by him on the Pyrenees. But
Biot prefers, as the coefficient, the number 18,393,

answering- for an elevation of 1200 metres, or about

4000 feet above the sea, which is not far from the

general level of such observations. The formula is

hence, in English feet, 60,346 (1 +.002837 cos. 2-^)

V 1000 / h
tude of the place, T and t the temperatures of the

air at the two stations, as indicated by the centesimal

thermometer, and H and h the heights of mercurial

columns corrected for the effects of heat.

This active writer has likewise given tables for ex-

pediting the calculation of barometrical measure-

ments ; in which he was anticipated, however, by Olt-

raans of Berlin, who published, in 1809, large Hypso-
metrical Tables, as they are called, accommodated to

the complex formula of Laplace. Such tables might,

no doubt, prove useful where very frequent computa-
tions are wanted, as in the case of the reduction of the

numerous observations brought home by Baron

Humboldt, for which, indeed, they were first design-

ed. But still they contain a needless profusion of

figures, and hold forth a show of extreme accuracy

which the nature of the observations themselves can

never justify. The mere calculation of barometrical

measurements is a secondary object ; the great diffi-

culty is to procure good observations, and to combine
tolerable accuracy with expedition. For this purpose,

a very portable barometer is still wanted ;—an instru-

ment light and commodious, exempt from injury or

derangement, and yet sensible to minute changes of

atmospheric pressure. These properties, indeed, are

seldom conjoined, and one advantage must generally

be sacrificed to obtain another.

A barometer of the most improved construction is Monntain

represented in fig. I9 ; a portion of the tube is shown Baiomctpr.

in fig. 20; and a section of its cistern in fig. 21.

By help of a screw pressing against the bottom of

a leather bag, inclosed within a cylindrical ivory

box, the mercury is always brought up through a

tubular aperture to the same precise level ; or till

its convex surface appears to touch a very thin line

of light, which is admitted through a slip of ivory

applied against the side of the chink or separation of

this tube froiii a wider one immediately over it. The
lower end of the mercurial column being thus ad-

justed, the length is easily measured by drawing

gradually down a hollow brass tube, divided at in-

tervals by wide shts, covered on one side by thin bits

of ivory, till by that softened light a contact is ob-

served with the edge of a slit and the convex top of

t;he column. The fine Vernier which the moveable

tube carries gives the altitude of the mercury in

thousandth parts of an inch. A thermometer is like-

wise constantly attached to the instrument, for the

purpose of indicating the temperature of the mer-

ci*ry, which, from tbe heat of the ha»d in carryingj
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or the influence of the solar beams, is commonly
warmer than the external air.

This mountain barometer is suspended for observa-

tion by jirabols from a tripod, as exhibited in fig. 18 ;

hut its several parts can be folded up together into

a convenient compass, tolerably well fitted for car-

riage, as represented in fig. 19. The whole apparatus

may not exceed the weight of ten pounds, yet even
this, moderate as it might seem, would be felt a seri-

ous encumbrance by a traveller who is engaged, day
after day, in the labour of climbing mountains. The
risk which the instrument incurs, besides, in trans-

porting it perhaps over rough precipices, imposes a

perpetual constraint, while, to make correct obser-

vations with it, must always require time and pa-

tient attention. A lighter and more compact, though
less accurate, barometer will generally be preferred

by the geological traveller, whose object is rather to

extend our acquaintance with the altitudes of moun-
tains, than to aim at a superfluous and often illusory

precision. The portable instrument, invented by Sir

Henry Engiefield, and represented in fig. 14, will, on
the whole, answer those views. Its cistern is formed
of box-wood, sufficiently tight to hold the mercury,
without preventing the access and impression of the

external air. When this barometer is inverted, the

mercury, therefore, subsides very slowly in the tube,

which must be firmly suspended in a vertical posi-

tion. For greater security, the mercury is now put
into a leathern bag introduced within the cistern.

A very simple and convenient sort of portable baro-

meter was lately invented in France by that celebrat-

ed chemical philosopher M. Gay-Lussac. ( See fig. 1

5

and 16.) It consists of rather a wide syphon tube, filled

with mercury, and sealed hermetically at the inverted

end, having a ver) fine capillary hole formed about
an inch under this, by nicely directing the flame of a
blow-pipe against the side of the glass, and drawing a
melted spot of it out to a- point. The lower portion of
the principal branch has its bore contracted to less

than the tenth part ofan inch, to prevent the mercurial
column from dividing in the act of inverting it. The
mercury is boiled as usual, and the tube may be con-
cealed in a walking stick, or lodged, hke the complete
mountain barometerjin a cylinder of brass, with move-
able sliders bearing the divisions of a Vernier at both
ends. (Seefig. 17.) For greater simplicity, however, the
larger divisions might be engraved on the tube itself.

This kind of barometer is of ready use, and very lit-

tle exposed to hazard in carriage. It is commonly
held in a reclined or inverted position ; but, in mak-
ing an observation, it must be gently turned back,
and kept perpendicular till the mercury descends
through the contracted bore, and slowly rises again
in the opposite short branch ; the scale is noticed at

both ends of the incurved column, and the difference

of those indications gives its correct altitude.

A modification of the conical barometer, which,

Conical Ba- in travelling, we have ourselves employed with great
rometer. ease and advantage, should likewise be mentioned.

The principal part of it consists of a small stop-cock
made of steel, and represented in fig. 13. A glass

tube of 31 or 32 inches long, with a bore of the

tenth part of an inch hermetically sealed at the top,

and filled with quicksilver, is cemented into the one
end of the stop-cock ; and into the other end is ce-

Modified

mented an open and wider tube, 1 6 inches or more Barometri-

in length, and having its diameter above the eighth
part of an inch. This compound tube is lodged in ^
walking-stick, divided into inches and tenths through

""^^^^

its whole extent, or only at the upper part, if uniform
tubes be selected. In making an observation, the
cock is turned, and the instrument inverted. The up-
per column then descends partly into the lower tube,
till it becomes shortened to the pfoper altitude.

We have already stated the principles on which the
calculation of barometrical measurements proceeds.
But there still are some points, either assumed or
overlooked, which may considerably modify the re-

sults. It is presumed, that, at equal successive heights,

the temperature of the atmosphere decreases uniform-
ly. This property, however, does not hold strictlj,

and it may be shown from a comparison of the best
observations, that the decrements of heat follow a
quicker progression in the higher regions. But we
shall soon have another opportunity to examine this

subject, and trace out its various consequences.
The humidity of the air also materially affects its

elasticity, and the hygrometer should, therefore, be
conjoined with the thermometer in correcting baro-
metrical observations. But nothing satisfactory has
yet been done with regard to that subject. The or-

dinary hygrometers, or rather hygroscopes, are mere
toys, and their application to science is altogether

hypothetical. A most philosophical course has late-

ly been pursued, by multiplying calculations ground-
ed on very loose data, instead of instituting a nice
and elaborate train of original experiments.

In the actual state of physical science, it is pre-
postei'ous, therefore, to affect any high refinement in

the formula for computing barometrical measure-
ments. The whole operation may be reduced to a
very short and easy process. But the simplicity of
the calculation would be still greater, if the centesi-

mal thermometer were generally adopted. It will

be sufficiently accurate, till better data are obtained,

to assume the expansion of mercury by heat as equal

to the 5000th part of its bulk for every centesi-

mal degree, while that of air is twenty times great-

er, being an expansion for each degree of the
250th part of the bulk of this fluid. 1. Cor- Rule for

red the length of the mercurial column at the upper Compnting

station, adding to it the product of its midiiplication^^^^^^^^'

into twice the difference between the degrees on the surements.
attached thermometers, the decimal point being shifted

four places to the left 2. Subtract the logarithm of
this corrected length from that of the lower columny
multiply by six, and move the decimalpointfourplaces
to the right ; the result is the approximate elexmtion

expressed in English feet. 3. Correct this approxi-

mate elevation, by shifting the decimal point three

places back to the right, and multiplyiiig by twice the

sum of the degrees on the detached thermometers ; this

product being now added, will give the true elevation.

If it were judged worth while to make any allow-

ance for the effect of centrifugal force, this will be
easily done, before the last multiplication takes

place, by adding to twice the degrees on the de-

tached thermometers, the fifth part of the mean
temperature corresponding to the latitude. The
mean temperature itself is formed by multiplying

the sqnare of the cosine of the latitude by 29.
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In illustration of these rules, we shall subjoin some
real examples. General Roy, in the month of August

1775, observed the barometer on Caei'narvon Quay,

at 30,091 inches, the attached centesimal thermo-

meter indicating 15-7, and the detached 15.6 ; while,

on the peak of Snowdon, the barometer fell to 26.409

inches, and the attached and detached thermometers

marked respectively 10",0 and 8°, 8. Here twice the

difference of the attached thermometers is 11°.4, and
twice the sum of the detached thermometer is 48°.8,
which becomes 50.8, when augmented by the fifth

part of the mean temperature on that parallel. Now,
omitting the lower decimals, the first correction

is .00264 X 11.4 = .030, to be added to 26.409,

Wherefore,
Log. 30.091 = 1 .4784366
Log. 26.439 = 1 .4222450

Difference = .0561416
Constant multiplier = 6OOOO

Approximate height = 3368.496

And, for the true height, the correction is 3.37 X
50.8 == 171.2, which gives 3340 for the final result.

We shall take another example from the observa-

tions made by Sir George Shuckburgh Evelyn, at

the same period, among the mountains of Savoy.

This accurate philosopher found the barometer,

placed in a cabin near the base of the Mole, and
only 672 feet above the surface of the lake of Ge-
neva, to stand at 28,152 inches, while the attached

and detached thermometers indicated l6".3 and 17^.4;

but, another barometer carried to the summit of that

lofty insulated mountain, the mercury sunk to 24,176
inches, the attached and detachedthermometers mark-
ing 14''.4and 13°A, Wherefore, twice the difference

of the degrees on the attached was 3".8, and twice the

sum of the degrees on the detached thermometer was
61 "•6. Consequently, the correction to be applied

to the higher column was .0024 X 3.8 = .009, which
makes it 4.185. Now,

Log. 28,152 = 1.4495092
Log. 24,185 = 1.3835461

Difference = .0659631
Constant multiplier = 60000

Approximate elevation = 3957-786

To correct this approximate elevation, remove the

decimal point three places back, and multiply it by
6]°.6, increased by 2''.9, the fifth part of the mean
temperature, corresponding to the latitude; but

3.96 X 64.5 = 255.4, and 3957.8 + 255.4 = 4213.

Hence the summit of the Mole is 4885 feet above
the lake of Geneva, or 6083 feet above the level of

the Mediterranean Sea.

The last example we shall give is drawn from the

observation which Baron Humboldt made among the

Andes, near the summit of Chimbora^o, the highest

spot ever approached by man. This celebrated tra-

veller found there, that the barometer fell to 14,850
English inches ; the attached thermometer in the

tent being at 10°, and the detached in open air be-

ing 1.6° under zero. But the same barometer, carried

down to the shore of the Pacific Ocean, rose exactly

to 30 inches, while both the attached and detached
thermometers stood at 25°.3. Conse,quently the cor-

rection to be applied to the upper column is = .0015 Baromeiri-

X 30.6. = .045. Wherefore, '^^^

^ ' sureinents.

Log. 30,000= 1.4771213 V^-Y^
Log. 14.895 = 1.1730405'

Difference = .3040808
Constant multiplier = 6OOOO

Approximate elevation = 18244.848

Now, the difference of the detached thermometers
or 26.9° being doubled and farther increased by
5.8°, the fifth part of the mean temperature at the

eqiiator, makes 59°-6 ; the final correction to be ap-

plied is therefore = 18.24 X 59°.6 = 1087, which
gives 19,332 feet for the true elevation obsex-ved, or

2140 feet below the summit of Chimbora90.
These calculations are performed fey the help of Calculation

logarithms. It is desirable, howeveiy to approxL
mate at least to barometrical measurements with
out such aid. A very simple rule for this ob
ject has been given by Professor Leslie in his Ele^

without Lo-
gavithmsr

ments of Geometry. Since Log. 7
0

2 M /a~b
+

the modulus of the logarithmic system. When a ap-

proaches to b, the lower terms may be rejected without

sensible error, or Log. t=:2 M — very near-
° b \a^b/ •'

ly. Wherefore, in reference to our atmosphere, the
modulus is expressed by the equiponderant column
of ho.mogeneous fluid, or 60,000 X .4342945 =:

26,058 feet, or only 26,000 in round numbers

;

whence, as the sum of the mercurial columns is to

their difference, so is the constant number 52,000 feet
to the approximate height. Let General Roy's obser-

vation on Snowdon be resumed as an example : The
analogy is 30.091 + 26.439 '. 30.091— 26.439, or

56.530 : 3.652 : : 52000 : 3,359, the approximate ele-

vation, differing very little from the logarithmic result.

This mode of calculation may be deemed suffi-

ciently accurate for determining any altitude that

exceeds not 5000 feet. But it will extend to great-

er elevations, if the second term of the series be like-

wise taken; which is done by striking off three figures,

and cubing the half of this number. Thus, resum-
ing the mensuration of Chimbora^o

; 44.895! 15.105
: : 52,000*. 17,496,and(8.75)2 = 670, makingtogether
18,166 for a nearer approximation.

The calculation of barometrical measurements, in- Baromeliic
eluding the corrections required, is rendered most Scale,

easy and expeditious by means of a sliding i-ule made
by Mr Gary, optician in London. This small in-

strument should always go along with mountain ba-
rometers, and it will be found a very agreeable com-
panion to every geological traveller.

But portable barometers, in spite of every precau-
tion, are yet so liable to be broken or deranged, that

other auxiliary methods are desirable for ascertaining

distant elevations. In this view, the variation of the

boiling point ofwater was proposed by Fahrenheit, as

far back as the year 1724, the idea having occurred to

him, as it had done before to Amontons, while engaged
with experiments to perfect his thermometer. Little

regard, however, seems to have been paid to the sugges-
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tion, till De Luc andSaussure made a series of observa-

tions on the heat of ebullition at different elevations

above the surface. About thirty years since, Caval-

lo attempted to revive the scheme of Fahrenheit,

but experienced much difficulty in preventing the

irregular starts of the thermometer plunged in boil-

ing water. The best and surest way of examining

the heat of ebullition, is to suspend the bulb of the

thermometer in the confined steam, as it rises from

the water ; and this mode, we understand, has very

lately been resumed, with great prospect of success,

by the Reverend Mr WoUaston.
The heat at which water boils, or passes into the

form of steam, depends on the weight of the super-

incumbent atmosphere. By diminishing this pres-

piied "toUie sure, the point of ebullition is always lowered. It

Mensura- apnears that, while the boiling beat sinks by equal

differences, the corresponding atmospheric pressure

decreases exactly, or at least extremely nearly, in

a geometrical progression ; it being found that

every time such pressure is reduced to one half, the

tempei-ature of boiling water suffers a regular diminu-

tion of about eighteen centesimal degrees. This

beautiful relation assimilates with the law which con-

nects the density and elevation of the successive strata

of the atmosphere. The interval notic^ between the

boiling points at two distinct stations must be pro-

portional to their difference of altitude above the

level of the sea. We have, therefore, only to deter-

mine the coefficient or constant multiplier; which

may be discovered either from an experiment under

the rarefied receiver of an air-pump, or from an ac-

tual observation performed at the bottom and on the

top of some lofty mountain. We shall prefer at pre-

sent the observation made by Saussure on the sum-

mit of Mont Blanc. This diligent philosopher found,

by means of a very delicate thermometer constructed

on purpose, that water which boiled at 101°.62 in the

plain below when the barometer stood at 30.534

English inches, boiled at 86°.24 on the top of that

ttiountain, while the barometer had sunk to 17.136.

Wherefore the distance between the points of ebulli-

tion, or 15.38 centesimal degrees, must correspond to

an approximate elevation of 15,050 feet; which gives

978^ feet of ascent for each degree, supposing the

mean temperature of the atmospheric column to be

that of congelation. But it will be more convenient

to assume 1000 for the constant multiplier, which

corresponds to the temperature of 5^°.

To reduce this very simple result into practice, it

would be requisite to have a thermometer with a fine

capillary bore, and nicely constructed, the stem six

or eight inches long, and bearing ten or a few more

degrees from the boiling point ; these degrees to be

divided into twenty or perhaps fifty equal parts en-

graved on the tube, which should be rather thick,

and terminating in a bulb of about half an inch dia-

meter. This thermometer, being fitted with a brass

ring two inches above the bulb, should screw into

the narrow neck of a smaH copper flask, which holds

some water, but has a hole perforated near the top

for allowing the steam to escape. The water may
be made to boil by the application of a lamp. The
difference between the indications of the thermome-
ters at the two stations being multiplied by a thou-

sand feet, will give the elevation corresponding to a

temperature of 5^^°. The correction for the actual Barometri-

mean temperature can easily be applied. , If a more ^'^c^-

correct coefficient be afterwards determined, the

same thousand, retained as^ a multiplier, may easily •

be adapted to another temperature.

This method of measuring elevations on the sur- Mode of

face of the globe is, therefore, capable of great im- tracingVei

provement, and might be employed with advantage 'l*'^'

in a variety of cases where observations with the ba-**''"^'

rometer are not easily obtained. Its application would

be most important to physical geography, in ascer-

taining the capital points for tracing the outline of

the profile or vertical section of any country. The
common maps, which exhibit mere superficial ex-

tension, are quite insufficient to represent the great

features of nature, since the climate and productions

of any place depend as much on its elevation above

the sea as its latitude. Scientific travellers have ac-

cordingly turned their attention of late years to the

framing of vertical sections. As a specimen, we give

in fig. 22, from Humboldt's Geography of Plants, a

section across the American Continent, one of the

best and most interesting that has yet appeared.

It consists, in fact, of four combined sections, tra-

versing through an extent of 425 miles. The line

begins at Acapulco on the shore of the Pacific Ocean,

and runs 195 miles, about a point of the rompass

towards the East of North, to the city of Mexico

;

then 80 miles, a point to the South of East, to La
Puebla de los Angeles ;

again it holds a North-East

direction of 70 miles, to the Cruz Blanca ; and finally

bends 80 miles East by South, to Vera Cruz, on the

coast of the Atlantic. A scale of altitudes is annexed,

which shows the vast elevation of the table-land of

Mexico. An attempt is likewise made in this profile

to give some idea of the geological structure of the

external crust. Limestone is represented by straight

lines slightly inclined from the horizontal position:

Basalt, by straight lines slightly reclined from the

perpendicular : Porphyry, by waved lines somewhat

reclined : Granite, by confused hatches : Amygdaloid,

by confused points.

By this mode of distant levelling, a very interest- The Cas-

ing discovery, in another quarter of our globe,
f||g"ig ^gj"

been recently made by Engelhardt and Parrot, two ocean
Prussian travellers. They proceeded, on the 13th

July 1814, from the mouth of the Kuban, at the

island of Taman, on the Black Sea ;
and, examin-

ing carefully every day the state of the barometer,

they advanced with fifty-one observations, the dis-

tance of 990 wersts, or 711 English miles, to the

mouth of the Terek, on the margin of the Caspian

Sea. Similar observations were repeated and mul-

tiplied on their return. From a diligent comparison

of the whole, it follows that the Caspian is 334 Eng-

lish feet below the level of the Black Sea. That the

Caspian really occupies a lower level than the Ocean,

had been suspected before, from a comparison of

some registers of barometers kept at St Petersburg,

and on the borders of that inland sea ; but the last

observation places the question beyond all doubt.

It farther appears, that within 250 wersts, or 189

miles, of the Caspian, the country is already depress-

ed to the level of the Ocean, leaving, therefore, an

immense bason, from which the waters are supposed

to have retired by a subterranean percolation, (d.)
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BARRACKS. Till the middle of the year 1792,

when there was a prospect of a war with revolu-
tionary France, and the British ministry were ap-
prehensive of disturbances in this country, bar-
racks were neither very numerous, nor were they un-
der the control and management of a separate and
peculiar Board. Till that time, they were built un-
der the authority and directions of the Board of Ord-
nance, by whom they were supplied with bedding
and the necessary utensils. Any extra articles that
were requisite were supplied by the secretary at war.
In 1792, orders were given by the ministry to build
cavalry barracks with the utmost despatch, and the
deputj'-adjutant-general was directed to superintend
the building and fitting them up. In January 1793,
he was appointed superintendant-general of bar-
racks

;
and, on the 1st of May that year, the King's

warrant was issued for their regulation. Greater
powers were given to the superintendant-general in

the year 1794 ; but as these seemed to interfere with
the duties and powers of the Board of Ordnance, a
new M^arrant was issued in the year 1795, defining
and limiting the respective duties and powers of the
Board of Ordnance, and the superintendant-general,
or barrack-master-general, as he was now called.
In the year 1796, the barrack-office establishment
consisted of a barrack-master-general, with two
clerks

; a deputy-barrack-master-general ; an assist-

ant-barrack-master-general, with three clerks ; an
accountant, with five clerks ; an assistant-barrack-
master-general for the general inspection of bar-
racks, and six other assistant-barrack-masters-gene-
ral for the particular inspection of barracks in differ-

ent districts ; five clerks for general business; one
assistant-barrack-master-general for the building
branch ; one checking clerk, and seven other clerks

;

two architects and surveyors; one assistant-barrack

-

master-general in North Britain ; with two assistants
and clerks ; one treasurer ; and three other assistant-

barrack-masters-general for general duties, and visit-

ing barracks. The salaries and extra pay of these
officers amounted, in 1796, to L. 9524, 17s. 2d. The
establishment was afterwards considerably increased,
in proportion as the number of barracks throughout
the kingdom increased, and by the creation of some
new officers, among whom was a law clerk. In I8O6,
the salaries amounted to L. 19,o29, 4s. lOd. .

During this year, the commissioners of milit^n-y in-
quiry began their duties ; and their first reports were
on the subject of the barrack establishment : In the ar-
rangement of this establishment, and in the mode in
which its duties were performed, particularly with
respect to the supplies of coals, &c. to the different
barracks, and the contracts for building them, they
pointed out many things that were highly objection-
able

; and concluded their reports by recommend-
ing that the offices of barrack-master-general, and de-
puty-barrack-master-general,shouldbetotallyabolish-
ed, and that the superintendence of the barrack es-
tablishment should be vested in commissioners. This
suggestion, and some others relative to the mode of
transacting the business of the department, and pre-
venting useless and extravagant expenditure, have
been followed

; and the barrack establishment is now
under the direction of four commissioners, one of
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whom is generally a military m.an. The mode of Barracks,

writing letters in this public department is deserving '^^^'"'^^

of notice and imitation, as securing despatch and ac-
curacy. A sheet of paper being folded in the mid-
dle, officers of the department, who address the bar-

rack-office, write their letters on the left side ; and,
along with the original letter, send a duplicate in the
same form, and signed also. On the blank side of
the duplicate is written the official answer from the

barrack-office which is sent; and, on the original let-

ter, which is preserved in the office, is copied the an-
swer : each party has thus an exact copy of the whole
correspondence.

As it frequently happened, that it was absolutely Clause in

necessary to build barracks on an emergency, when
1^^^,^''^^

^
there was no time to summon a jury to value the ^^"p^p,;^^
land before the commencement of the building, and Banacksr
as most persons were averse to have barracjks near
their dwelling-houses, or even on their property,
Government was often obliged to pay an extrava-
gant price for the land which they needed for their

erection ; in order to remedy this evil, it was provid-
ed by the act, usually called the defence act, 43d
Geo. in. cap. 55, that Justices of the Peace might
put any general officer into the possession of such
ground as he might deem fit for the erection of
barracks ;—the value of it to be settled afterwards
by a jury ;—provided, however, the necessity for

such ground was certified by the Lord-Lieutenant,
or two Deputy-Lieutenants of the county.

Bai'racks throughout the country are more imme-
diately under the management and care of the assist-

ant-barrack-masters-general, and the resident bar-

rack-masters ; the former are attached to districts; the

latter to particular barracks. The following are the

districts in Great Britain ;

1. Northern, containing Northumberland, Cumberr Barrack

6.

13.

14.

land, Westmoreland, and Durham,
, York, containing Yorkshire,

, Eastern, containing Norfolk, Suffolk, Cambridge,
Huntingdonshire, and all Essex, except Tilbury-

fort.

Southern, containing Kent, Tilbury-fort, and
Sussex.

South-western, containing Hampshire and Dor-
setshire.

Isle of Wight.
Western, containing Devonshire, Cornwall, and
Somerset.

Severn, containing Gloucestershire, Worcester-
shire, Herefordshire, Monmouthshire, and South
Wales.

North-western, containing Cheshire, Shropshire,
Lancashire, North Wales, and the Isle of
Man.
London.
Home, containing Middlesex, Surrey, Hertford-

shire, and part of Kent.
North-inland, containing Derbyshire, Netting-

hanishire, Statrbrdshire, Warwickshire, Leicester
shire, and Rutlandshire.

South-inland, containing Bedfordshire, Northamp-
tonshire, Oxfordshire, and Buckinghamshire.
Jersey, Guernsey, and Alderney.

Distiicti-
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Northern, containing Caithness, Sutherland, Ross-

shire, Inverness-shire, Nairnshire, Morayshire, and

BanfFshire.

Western, containing Aberdeenshire, Argyleshire,

Ayrshire, Bute, Kincardineshire, Lanarkshire,

Renfrewshire, and Wigtonshire.

Centre, containing Angus-shire, Clackmannanshire,

Dunbartonshire, Fifeshire, Kinross-shire, Perth-

shire, and Stirlingshire.

Southern, containing the Lothians, Berwickshire,

Peebles-shire, Selkirkshire, Roxburghshire, and

Dumfries-shire.

Number of On the 14th ef July 1805, there were in Great
Barracks in Britain and Jersey, &c.
1805.

BAR

Established barracks of brick and stone

of wood
Temporary barracks _ - .

— rented

84
12

75
41

212

The annual rents at this time amounted to

L. 40,231. The whole of these barracks were cal-

culated to accommodate nearly 100,000 foot and

Accommo- 15,000 cavalry. In the cavalry barracks, field-offi-

dations and
^^^^ ^^^^^ two'rooms each ;

captains one ;
subalterns,

Supplies.
^^^^^ quarter-masters, one ;

Serjeants of each troop

of dragoons, and corporals ofeach troop of horse, one

;

eight rank and file one among them ; and two rooms

are allowed for the officers' mess. In infantry barracks,

field-officers are allowed two each ;
captains one ; one

is allotted to two subalterns ; the staff has one ; twelve

non' commissioned officers and private men, one a-

mong them ; the serjeant-major and quarter-master-

serjeant, one ; and two are allotted for the officers'

mess. The barracks are supplied by the barrack-office

with beds, bedding, sheets, blankets, towels, house

and stable utensils, coals and candles : beer was for-

merly supplied, but now an allowance is made in-

stead of it. Forage is supplied by the commissariot.

The expence of erecting barracks must of course

greatly depend on the price of materials at the time,

and, in some measure, on the part of the kingdom

where they are erected. In the year 1805, perma-

nent barracks for a battalion of 800 men, in the south

of England, cost L. 37,000 ; and barracks for 1200

infantry and 400 cavalry L. 60,000.
Expence The following statement exhibits the several par-

f ticulars of the total expence incurred by the nation
°

* for barracks, and the barrack-office, in Great Britain,

between the 25th of December 1792, and the 10th

of November 1 804 :

Lodging-money to officers,

Engines, -

Bedding, furniture, &c. issued by

the Barrack-office, and in store, 1,357,215 7 3

Miscellaneous, - - 35,408 ^ 8

Buildings and purchases of land, L. 3,930,223 5

Forage, - - - 846,246 7

Beer, - - - 643,030 9
Coals, candles, furniture, rents,

repairs, supplied by barrack-

masters, and salaries, - 1,685,487 8

Office-establishment, - 256,129 10

Fees at War-office, - - 80,346 3

Insurance, . - - 1,519 2

Additional rents, - v36,860 13

8

10

6

139,582 16 0 Barracks

11,866 0 5 „ll
Barry.

Total, L. 9,024,005 8 9

The annual expence, during the last war, varied Present

from L. 350,000 to L. 500,000 ; in the year 1814, it Expence.

was L. 309,826. The peace estimate for 18l6 is

L. 173,500. In Ireland, where barracks are more

numerous, the expence, in 1814, was L. SG0,515,

and the peace estimate for I8l6 is L. 213,000.

See first, second, third, and fourth Reports of the

Commissioners of Military Inquiry, 1806; and the

Finance Reports and Estimates laid before Parliament
j

for the years 1814 and 18l6. (c.)
|

BARRY (James), an eminent painter, was born

at Cork, in Ireland, October 11, 1741. His father

had been a builder, and at one time of his life, a

coasting trader between the two countries of Eng-

land and Ireland. To this business of a trader was

James destined, and he actually made, when a boy,

several voyages ; but these voyages being forced up-

on him, he on one occasion ran away from the ship,

and on others discovered such an aversion to the life

and habits of a sailor, as to induce his father to quit

all hopes of him in this line, and to suffi^r him to

pursue his inclinations, which led him to drawing

and study. When on board his father's vessel, in-

stead of handling sails and ropes, and climbing the

mast, he was generally occupied with a piece of

black chalk, sketching the coast, or drawing figures,

as his fancy directed him. When his father found

that the idea of making a sailor of him must be

given up, he permitted him to acquire as much in-

struction as the schools of Cork afforded ; but long

retained his aversion to the chalk drawings, with
,

which the floors and walls of the house were cover-

ed the boy being always engaged in some attempt

at large figures, and early catching at the means of

representing action, attitude, and passion. It was

at a very early period of his life that some bookseller

in Ireland, undertaking to reprint a set of fables or

emblems, young Barry offered to furnish the draw-

ings, and, as it is believed, helped to etch the en-

gravings, such as they were. At the schools in

Cork, which he was sent to, he was distinguished by

his parts and industry above his school-fellows ; his

habits differed from those of ordinary boys, as he

seldom mixed in their games or amusements, but at

those times stole off to his own room, where he

worked at his pencil, or was studying some book

that he had borrowed or bought. He would spend

whole nights in this manner at his studies, to the

alarm of his mother, who dreaded his injuring his

health or setting fire to the house, and who often

kept up his sister or the servant to watch him.

His allowance of money he spent in buying books

or candles to read by; he sometimes locked him-

self up in his room for days, and seldom slept up-

on his bed, or else made it so hard as to take

away the temptation or luxury of lying long in it.

Perhaps the unsocial and ascetic turn of his temper,
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any. which thus early manifested itself, might be re-
.''^^ marked as the source both of the misfortunes of his

life, and of the defects of his genius. Common hu-

manity, a sense of pleasure, and a sympathy with the

feelings of those around us, is not more necessary to

success in life, than it probably is to success in the

fine arts. Few things can be more fatal to the artist

than this sort of indifference to the common plea-

sures and pursuits of life. If affected, it is bad ; if

real and constitutional, it is even worse. It stuck

to poor Barry to the last. It is not to be understood
that, at this period of his life, he led the life of an
absolute recluse, for he could and did occasionally

join in any feats going on in the neighbourhood, and
was not behind other boys in such pastimes and mis-

chief as boys are usually fond of. An adventure
which happened to him about this time, and which
left a strong impression on his mind, is worth men-
tioning here. In one of his rambles in the neigh-

bourhood, he entered, one winter's evening, an old,

and, as he thought, an uninhabited house, situate in

a narrow bye-lane in the city of Cork. The house
was without doors or windows ; but curiosity impelled

him to enter, and, after mounting a rotten staircase,

which conducted to empty rooms on different floors,

he arrived at the garret, where he could just discern,

by the glimmering light of a few embers, two old

and emaciated figures, broken by age, disease, and
want, sitting beside each other, in the act, as far as

their palsied efforts would permit, of tearing each
other's faces ; not a word being uttered by either, but
with the most horrible grimaces that malice could in-

vent. They took no notice of his entrance, but went
on with their deeds of mutual hate, which made
such an impression on the boy that he ran down
stairs, making his own reflections, which he after-

wards found verified through life, that man and all

animals are malicious and cruel in proportion as they
are impotent; and that age and poverty, two of (he

worst evils in human life, almost always add to the ca-

lamities inherent in them by arts of their own creating.

In general, his great desire to improve his mind led

him to seek tlie society of educated men ; who were
not averse to receive him, seeing his active and in-

quisitive disposition, and his seriousness of manner,
couched under a garb the plainest and coarsest ; for

he adopted this kind of attire from his childhood, not

from affectation, but from an indifference to all dress.

Having a retentive memory, he profited by his own
reading, and by the conversation of others, who di-

rected him also in the choice of books. As his fi-

nances were too low to make many purchases, he
borrowed books from his friends, and was in the
practice of making large extracts from such as he
particularly liked, and sometirpes even of copying
out the whole book, of which several specimens were
found among his papers, written in a stiff school-
boy's hand. As his industry was excessive, his ad-
vances in the acquisition of knowledge were rapid,

and he was regarded as a prodigy by his school-fel-

lows. His mother being a zealous Cathohc, the son
could not avoid mixing at times in the company of
priests resident at Cork, who pointed out to him
books of polemical divinity, of which he became a
great reader, and for which he retained a strong bias
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during his lifetime. He was said at one time to Harry.

have been destined for the priesthood, but for this

report there is no authority. He, however, always
continued a Catholic, and in the decline of life mani-
fested rather a bigoted attachment to the religion of
his early choice. For a short interval he had a little

wavering in his belief of revealed religion in general

;

but a conversation with Mr Edmund Burke put an
end to this levity. A book which Mr Burke lent
him, and which settled his mind on this subject, was
Bishop Butler's Analogy ; and as a suitable reward,
he has placed this Prelate in the group of divines, in
his picture of Elysium.

About the age of seventeen he first attempted
oil paintings; and between that and the age of
twenty-two, when he first vent to Dublin, he
produced several large ones, which decorated his

father's house, and represented subjects not often
handled by young men ; such as ^Eneas escaping with
his family from the flames of Troy ; Susanna and
the Elders ; Daniel in the Lion's Den, &c. At this

period, he also produced the picture which first drew
him into public notice, launched him on an ampler
theatre than his native town of Cork afforded, and,
above all, gained him the acquaintance and patron-
age of Mr Burke. This picture was founded on an
old tradition of the landing of St Patrick on the sea-
coast of Cashel, and of the conversion and baptism
of the king of that district by the patron saint of
Ireland. The priest, in the act of baptizing his new
convert, inadvertently strikes the spear of the crozier
in the foot of the monarch. The holy father, ab-
sorbed in the duties of his office, does not perceive
what he has done, and the king, without interrupt-
ing the ceremony, hears the pain with immoveable
fortitude. This incident, together with the gestures
and expressions of the attendants, certainly formed
a good subject for an historical picture; and Mr
Barry's manner of treating it was such as to ensure
him the applause and admiration of the connoisseurs
of the metropolis of the sister kingdom, where it was
exhibited in I762 or 1763. Mr Barry took this

picture with him to Dublin ; and afterwards going
to the exhibition room, being delighted with the en-
comiums it received from the spectators, he could
not refrain from making himself known as the paint-
er. His pretensions were treated with great con-
tempt by the company, and Barry burst into tears of
anger and vexation. But the incredulity of his

hearers was a compliment paid to the real or sup-
posed excellence of his painting. It appears that a
Dr Sleigh, a physician of Cork, and a sensible and
amiable man, was first instrumental in introducing
young Barry to the notice of Mr Burke. During
their early acquaintance, having fallen into a dispute
on the subject of taste, Barry quoted a passage in

support of his opinion from the Essay on the Sublime
and Beautiful, which had been just then published
anonymously, and which Barry, in his youthful ad-
miration of it, had, it seems, transcribed entire.

Burke affected to treat this work as a theoretical ro-

mance, of riw authority whatever, which threw Barry
into such a rage in its defence, that Mr Burke
thought it necessary to appease him by owning him-
self to be the author. The scene ended in Barry's
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Barry, running to embrace him, and showing him the copy

""'^N^^^ of the work, which he had been at the pains to tran-

scribe. He passed his time in DubHn in reading,

drawing, and society. While he resided here, an

anecdote is preserved of him, which mai-ks the cha-

racter of the man. He had been enticed by his

companions several times to carousings at a tavern,

and one night, as he wandered home by himself, a

thought struck him of the frivolity and viciousness

of thus mis-spending his time : the fault, he imagined,

lay in his money, and, therefore, without more ado,

in order to avoid the morrow's temptation, he threw

the whole of his wealth, which perhaps amounted to

no great sum, into the LifFey, and locked himself up

at his favourite pursuits. After a residence of seven

or eight months in Dublin, an opportunity offered of

accompanying some part of Mr Burke's family to

London, which he eagerly embraced. This took

place sometime in the year 1764, when he was twenty-

three years of age, and with one of those advantages

which do not always fall to the lot of young artists

on their arrival in the British capital, that of being

recommended to the acquaintance of the most emi-

nent men in the profession by the persuasive elo-

quence of a man who, to genius in himself, added

the rare and noble quality of encouraging it in

others ; this was Mr Burke, who lost no time, not

merely in making Barry known, but in procuring for

him the first of all objects to an inexperienced and

destitute young artist, employment. This employ-

ment was chiefly that of copying in oil drawings by
Mr Stewart, better known by the name of Athenian

Stewart ; and whether it suited the ambition of Bar-

ry or not, to be at this kind of labour, yet there can

be no doubt that he profited by his connection with

such a man as Stewart, and had full leisure to cast

his eye about, and to improve by the general aspect

of art and artists that occupied the period.

Mr Burke and his other friends thinking it important

that he should be introduced to a wider and nobler

school of art than this country afforded, now came
forward with the means necessary to accomplish this

object; and in the latter end of 1765 Mr Bari-y pro-

ceeded to the Continent, where he remained till the

beginning of 1771, studying his art with an enthu-

siasm which seemed to augur the highest success,

and making observations on the different chefd^ceuvres

of Italy with equal independence of judgment and
nicety of discrimination. He was supported during

this period by the friendly liberality of the Burke
family (Edmund, William, and Richard), who allow-

ed him forty pounds a-year for his necessary expen-

diture, besides occasional remittances for particular

purposes. He proceeded first to Paris, then to Rome,
where he remained upwards of three years, from
thence to Florence and Bologna, and home through

Venice. His letters to the Burkes, giving an ac-

count of Michael Angelo, Raphael, Titian, and Leo-
nardo da Vinci, show a complete insight into the

characteristic merits of their works, and would make
us wonder (if the case were at all singular) how he
could enter with such force, delicacy, <*ind feeling,

into excellencies of which he never transplanted an

atom into his own works. He saw, felt, and xurote ;

his impressions were profound and refined, but the
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expression of them must be instantaneous, such as Bany.

gave the results of them wath a stroke of the pen, as

they were i-eceived by a glance of the eye, and he

could not wait for the slow process of the pencil for

embodymg his conceptions in the necessary details of

his own art. It was his desire to make the ideas and

language of painting coinstantaneous,—to express

abstract results by abstract mechanical means (a

thing impossible),—to stamp the idea in his mind at

once upon the canvass, without knowledge of its

parts, without labour, without patience, without a

moment's time or thought intervening between what

he wished to do and its being done, that was per-

haps the principal obstacle to his ever attaining a

degree of excellence in his profession at all propor-

tioned either to his ambition or his genius. It is

probable, that, as his hand had not the patience to

give the details of objects, his eye, from the same
habit of mind, had not the power to analyze them.

It is possible, however, to see the results without the

same laborious process that is necessary to convey

them ; for the eye sees faster than the hand can

move.
We suspect Mr Barry did not succeed very

well in copying the pictures he so well describes

;

because he appears to have copied but few, only one

of Raphael, as far as we can find, and three from

Titian, whom he justly considered as the model of

colouring, and as more perfect in that department of

the art than either Raphael or Michael Angelo were

in theirs, expression and form, the liigliest excel-

lence in which he conceives to have been possessed

only by the ancients. In copying from the antique,

however, he manifested the same aversion to labour,

or to that kind of labour which, by showing us our

defects, compels us to make exertions to remedy
them. He made all his drawings from the antique,

by means of a delineator, that is, a mechanical in-

strument, to save the trouble of acquiring a know-

ledge both of form and proportion. In this manner,

equally gratifying to his indolence and his self-love,

he is stated to have made numberless sketches of the

antique statues, of all sizes, and in all directions,

carefully noting down on his sketch paper their se-

veral measurements and proportions.

The consequences are before us in his pictures;

namely, that all those of his figures which he took

from these memorandums are deficient in everything

but form, and that all the others are equally deficient

in form and everything else. If he did not employ

his pencil properly, or enough, in copying from the

models he saw, he employed his thoughts and his

pen about them with indefatigable zeal and spirit.

He talked well about them ; he wrote well about

them ; he made researches into all the collateral

branches of art and knowledge, sculpture, architec-

ture, cameos, seals, and intaglios. There is a long

letter of his, addressed to Mr Burke, on the origin

of the Gothic style of architecture, written, as it

should seem, to convince his friend and patron of his

industry in neglecting his proper business. Soon

after his arrival at Rome, he became embroiled with

the whole tribe of connoisseurs, painters, and patrons

there, whether native or foreign, on subjects of virtu;

and he continued in this state of hostility with those



B A R
Barry, around him while he staid there, and, indeed, to the

end of his life. One might be tempted to suppose,

that Barry chiefly studied his art as a subject to em-

ploy his dialectics upon. On this unfortunate disposi-

tion of his to wrangling and controversy, as it was

likely to affect his progress in his art and his progress

in life, he received some most judicious advice from

Sir Joshua Reynolds and Mr Burke, his answers to

which show an admirable self-ignorance. On his ir-

ritable denunciations of the practices and tricks of

the Italian picture-dealers, Mr Burke makes a re-

flection well deserving of attention. " In particular,

you may be assured that the traffic in antiquity, and

all the enthusiasm, folly, and fraud, which may be in

it, never did, nor never can hurt the merit of living

artists. Quite the contrary, in my opinion ; for I

have ever observed, that, whatever it be that turns

the minds of men to anything relative to the arts,

even the most remotely so, brings artists more and

more into credit and repute ; and though, now and

then, the mere broker and dealer in such things runs

away with a great deal of profit, yet, in the end, in-

genious men will find themselves gainers by the dis-

positions which are nourished and diffused in the

world by such pursuits." Mr Barry painted two pic-

tures while abroad, his Adam and Eve and his Phi-

loctetes. The first of these he sent home as a speci-

men of his progress in the art. It does not appear

to have given much satisfaction. His Philoctetes he

brought home with him. It is a most wretched,

coarse, unclassical performance, the directly oppo-

site to all that he thought it to be. During his stay

at Rome, he made an excursion to Naples, and was

highly delighted with the collections of art there.

All the time he was abroad, Mr Burke and his bro-

thers not only were punctual in their remittances to

him, but kept up a most friendly and cordial cor-

respondence. On one occasion, owing to the delay

of a letter, a bill which Barry had presented to a

banker was dishonoured. This detained Barry for

some time at the place where he was in very awk-

ward circumstances, and he had thoughts of getting

rid of his chagrin and of his prospects in life at once,

by running away and turning friar. For some time

previous to his return to England, Mr Hamilton (af-

terwards Sir William) appears to have been almost

the only person with whom he kept up any intimac3%

It was on his return home through Milan that he

witnessed, and has recorded with due reprobation,

the destruction of Leonardo's Last Supper, which

two bungling artists were employed to paint over by
order of one Count de Firmian, the secretary of

state.

In the spring of 1771? Mr Barry arrived in Eng-
land, after an absence of five years. He soon after

produced his picture of Venus, which has been

compared to the Galatea of Raphael, the Venus of

Titian, and the Venus of Medicis, without reason.

Mr Barry flattered himself that he had surpassed the

famous statue of that name, by avoiding the ap^)ear-

ance of maternity in it. There is an engraving of it

by Mr Valentine Green. In 1773, he exhibited his

Jupiter and Juno on Mount Ida, which was much
praised by some critics of that day. His Death of

General Wolfe was considered as a falling off" from
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his great style of art, which consisted in painting Barry.

Greek subjects, and it accordingly is said to " have '*^'*Y^*^

obtained no praise." His fondness for Greek costume
was assigned by his admirers as the cause of his re-

luctance to paint portraits; as if the coat M'as of

more importance than the face. His fastidiousness,

in this respect, and his frequent excuses, or blunt

refusals, to go on with a portrait of Mr Burke,

which he had begun, caused a misunderstanding

with that gentleman, which does not appear to

have been ever entirely made up. The difference

between them is said to have been widened by
Burke's growing intimacy with Sir Joshua, and by
Barry's feeling some little jealousy of the fame and
fortune of his rival in an humbler xoalk of the art.

He, about the same time, painted a pair of clas-

sical subjects. Mercury inventing the lyre, and
Narcissus looking at himself in the water, the last

suggested to him by Mr Burke. He also paint-

ed an historical picture of Chiron and Achilles,

and another of the story of Stratonice, for which
last the Duke of Richmond gave him a hundred
guineas. In 1773, there was a plan in contem-
plation for our artists to decorate the inside of St

Paul's with historical and sacred subjects but this

plan fell to the ground, from its not meeting with the

concurrence of the Bishop of London and the Arch-
bishop of Canterbury, to the no small mortification

of Barry, who had fixed upon the subject he was
to paint,—the rejection of Christ by the Jews when
Pilate proposes his release. In 1775, he published

An Inquiry into the real and imaginary Obstructions

to the Acquisition of the Arts in England, vindicating

the capacity of the English for the fine arts, and
tracing their slow progress hitherto to the Reforma-
tion ; to political and civil dissensions

;
and, lastly,

to the general turn of the public mind to mechanics,

manufactures, and commerce. In the year 1774,
shortly after the failure of the scheme for decorating

St Paul's, a proposal was made, through Mr Valen-

tine Green, to tlie same artists, Reynolds, West,
Cipriani, Barry, &c. for ornamenting the great room
of the Society for the Encouragement of Arts, Ma-
nufactures, and Commerce, in the Adelphi, with histo-

rical and allegorical paintings. This proposal was, at

the time, rejected by the artists themselves
; but, in

1777> Mr Barry made an offer to paint the whole
himself, on condition of being allowed the choice of
his subjects, and being paid the expence of canvass,

paints, and models, by the Society. This offer was
accepted, and he finished the series of pictures at the

end of seven years, instead of two, which he had
proposed to himself, but with entire satisfaction to

the members of the Society, for whom it was intend-

ed, and who conducted themselves to him with libe-

rality throughout. They granted him two exhibi-

tions, and at different periods voted him 50 guineas,

tiieir gold medal, and again 200 guineas, and a seat

among them. Dr Johnson remarked, when he saw
the pictures, that, " whatever the hand had done, the

head had done its part " There was an excellent

anonymous criticism, su posed to be by Mr Burke,
published on them, in answer to some remarks put
forth by Barry, in his descriptive catalogue, on the

ideal style of art, and the necessity of size to gran-
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Barry, deur. His notions on both these subjects are very

^*"^'V*^^ ably controverted, and, indeed, they are the rock on

which Barry's genius split. It would be curious if

Mr Burke were the author of these strictures ; for

it is not improbable that Barry was led into the last

error, here deprecated, by that author's Essay on the

Sublime and Beautiful. The series consists of six

pictures, showing the progress of human culture.

The first represents Orpheus taming the savages by
his lyre. The figure of Orpheus himself is more
like a drunken bacchanal than an inspired poet or

lawgiver. The only part of this picture which is va-

luable is the background, in one part of which a lion

is seen ready to dart upon a family group milking

near a cave, and, in another, a tyger is pursuing a

horse. There is certainly a scope of thought and

picturesque invention, in thus showing indirectly the

protection which civilization extends, as it were, over

both man and animals. The second picture is a Gre-

cian harvest, which has nothing Grecian in it. But

we cannot apply this censure to the third picture of

the Olympic games, some of the figures in which,

and the principal group, are exceedingly graceful,

classical, and finely conceived. This picture is the

only proof Mr Barry has left upon canvass that he

was not utterly insensible to the beauties of the art.

The figure of the young man on horseback really

reminds the spectator of some of the Elgin marbles

;

and the outlines of the two youthful victors at the

games, supporting their father on their shoulders, are

excellent. The colouring is, however, as bald and

wretched in this picture as the rest, and there is a

great want of expression. The fourth picture is the

triumph of commerce, with Dr Burney swimming in

the Thames, with his hair powdered, among naked

sea-nymphs. The fifth, the Society of Arts, distri-

buting their annual prizes. And the sixth represents

Elysium. This last picture is a collection of carica-

tured portraits of celebrated individuals of all ages

and nations, strangely jumbled together, with a huge

allegorical figure of Retribution driving Heresy, Vice,

and Atheism, into the infernal regions. The moral

design of all these pictures is much better explained

in the catalogue than on the canvass ; and the artist

has added none of the graces of the pencil to it in

any of them, with the exception above made. Mr
Barry appears, however, to have rested his preten-

sions to fame as an artist on this work, for he did lit-

tle afterwards but paltry engravings from himself,

and the enormous and totally worthless picture of

Pandora in the assembly of the gods. His self-de-

nial, frugality, and fortitude, in the prosecution of his

work at the Adelphi, cannot be too much applauded.

He has been heard to say, that at the time of his

undertaking it, he had only l6s. in his pocket ; and

that he had often been obliged, after painting all

day, to sit up at night to sketch or engrave some

design for the printsellers, which was to supply him

with his next day's subsistence. In this manner he

did his prints of Job, dedicated to Mr Burke, of the

Birth of Venus, Polemon, Head of Chatham, King

Lear, from the picture painted for the Shakespear

gallery, &c. His prints are caricatures even of his

pictures : they seem engraved on rotten wood.
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Soon after Mr Barry's return from the Continent, Barry,

he was chosen a member of the Royal Academy ; ^*^V^
and in 1782, was appointed professor of painting, in

the room of Mr Penny, with a salary of L. 30 a-

year. The lectures which he delivered from the
chair were full of strong sense, and strong advice,
both to the students and academicians. Among
other things, he insisted much on the necessity of
purchasing a collection of pictures by the best mas-
ters as models for the students, and proposed seve-
ral of those in the Orleans collection. This recom-
mendation was not relished by the academicians,
who, perhaps, thought their own pictures the best
models for their several pupils. Bickerings, jea-
lousies, and quarrels arose, and at length reached
such a height, that, in 1799, Mr Barry was expelled
from the academy, soon after the appearance of his

Letter to the Dilettanti Society ; a very amusing, but
eccentric publication, full of the highest enthusiasm
for his art, and the lowest contempt for the living

professors of it. In 1800, he undertook a design or

drawing to celebrate the union of the two kingdoms
of Great Britain and Ireland. The profits of the
two exhibitions of the Adelphi pictures are said to

have amounted to above L. 500. Lord Romney
presented him with 100 guineas for his portrait,

which had been copied into one of the pictures, and
he had 20 guineas for a head of Mr Hooper. He
probably received other sums for portraits intro-

duced into the work. By extreme frugality he
contrived, not only to live, but to save money.
His house was twice robbed of sums which be
kept by him ; one of the times (in 1794) of up-
wards of L. 100 ; a loss which was made up by the
munificence of Lord Radnor, and by that of his

friends, the HoUis's. After the loss of his sa-

lary, a subscription was set on foot by the Earl
of Buchan to relieve him from his difiiculties, and
to settle him in a larger house to finish his picture

of Pandora. The subscription amounted to L. 1000,
with which an annuity was bought ; but of this he
was prevented from enjoying the benefit

; for, on the
6th of February 1806, he was seized with a pleuritic

lever, and as he neglected medical assistance at first,

it was afterwards of no use. After lingering on for

a fortnight in considerable pain, but without losing

his fortitude of mind, he died on the 22d of the same
month. On the 13th of March, the body was taken

to the great room of the Society of Arts, and was
thence attended, the following day, by a numerous
and respectable train of his friends to the cathedral

of St Paul's, where it was deposited.

Mr Barry, as an artist, a writer, and a man, was dis-

tinguished by great inequality of powers and extreme
contradictions in character. He was gross and refined

at the same time ; violent and urbane ; sociable and
sullen; infliammable and inert ; ardent and phlegmatic;

relapsing from enthusiasm into indolence
; irritable,

headstrong, impatient of restraint
; captious in his

intercourse with his friends, wavering and desultory

in his profession. In his personal habits he was
careless of appearances or decency, penurious, slo-

venly, and squalid. He regarded nothing but his

immediate impulses, confirmed into incorrigible ha-
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IJarry bits. His pencil was under no control. His eye
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and his hand seemed to receive a first rude impulse,

,
to which it gave itself up, and paid no regard to any

thing else. The strength of the original impetus

only drove him farther from his object. His genius

constantly flew off in tangents, and came in contact

with nature only at salient points. There are two

drawings of his from statues of a lion and a lioness

at Rome ; the nose of the lioness is two strait lines
;

the ears of the lion two curves, which might be mis-

taken for horns; as if, after it had taken its first direc-

tion, he lost the use of his hand, and his tools work-

ed mechanically and monotonously without his will.

His enthusiasm and vigoar were exhausted in the

conception ; the execution was crude and abortive.

His writings are a greater acquisition to the art than

his paintings. The powers of convei'sation were what
he most excelled in ; and the influence which he ex-

ercised in this way over all companies where he came,
in spite of the coarseness of his dress, and the fre-

quent rudeness of his manner, was great-. Take him
for all in all, he was a man of whose memory it is

impossible to think without admiration as well as re-

gret, (z.)

BARTHEZ (Paul Joseph), one of the most ce-

lebrated physicians of the University of Montpellier,

equally remarkable for the variety and extent of his

erudition, as for the vigour of mind displayed in his

abstruse speculations. He was born on the 11th of

December 1734, at Montpellier, and received his

early education at Narbonne, where his family re-

sided, and afterwards at Toulouse. He soon gave
decisive indications of those talents with which na-

ture had endowed him, and which destined him to

occupy a distinguished station among the learned
men of the age. Ardent in his pursuit of knowledge,
and uniting great quickness of apprehension, with a
tenacious memory, his progress in every study which
he attempted was more than ordinarily rapid ; he
had a remarkable facility in acquiring languages, and
at an early age, had made himself master of the an-

cient and of several modern ones. He seems to

have been for some time uncertain what profession

he should follow ; but having at length, at the insti-

gation of his father, commenced the study of medi-
cine at Montpellier, in 1750, he pursued it with

eagerness, and his success was proportionate to his

exertions; for, in 1753, when he had only attained

his 19th year, he received his doctor's degree. He
afterwards occasionally visited Paris, where he con-
tinued to pursue his studies with indefatigable in-

dustry ; and attracting the notice, not only of those

who were following the same objects, but of those

who could better appreciate the full extent of his at-

tainments, was admitted to the society, and acquired
the friendship of the most distinguished literati of
that period. In 1756, he obtained the appointment of
physician to the military hospital in Normandy, attach-

ed to the army of observation commanded by Marshal
Destrees. The zeal and assiduity with which he dis-

charged the duties of his new office were most exem-
plary. He seemed determined to profit to the ut-

most by the extensive field of observation which was
thus opened to him, and in which he could put to

the test of experience the knowledge which he had
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derived from other sources, and train himself in those Barthoz.

habits of nice discrimination of symptoms, and of ^'-^^y'^^

prompt decision in practice, without which learning

is of little avail in the actual exercise of the art. He
spent his whole time at the hospital, and often pass-

ed the night by the bed-side of his patients. Though
naturally of a good constitution, his strength was not

commensurate with the ardour of his mind, and the

tasks in which he engaged were frequently under-

taken without duly appreciating the physical powers

necessary for accomplishing them. His health

suffered much from the intensity of his application,

and he was often very near falling a sacrifice to

fevers and other disorders, which he caught from the

patients in the hospital, whom he was attending too

closely ; and he thence became liable ever after to

attacks of dysentery and bilious fever.

Many of the observations and inquiries, which he

made during this period, were published in the Me-
moirs of the Academy of Sciences ; and two of his

first productions were crowned by the Academy
of Inscriptions. In 1757, his services were required

in the medical staffof the army of Westphalia, where

he had the rank of consulting physician. On his re-

turn to Paris, he contributed several articles to the

Journal des Savants, and to the Enci/clopt dic ; and

was, indeed, considered for a time as one of the edi-

tors of the former of those works. In I76I, he be-

came candidate for a medical professorship at Mont-
pellier, which he fortunately succeeded in obtaining,

and in which his abilities as a teacher soon shone

forth with unrivalled lustre. His success was the

more honourable, inasmuch as his colleagues. La-

mure, Leroy, and Venel, were men of distinguished

reputation, and had raised the school to a high pitch

of celebrity. But the singular perspicuity, and pre-

cision of method, and the peculiar grace and facility

of elocution, with which Barthez conveyed to his

hearers the ample stores of knowledge of which he
was in possession, soon attracted a crowd of auditors,

who spread his fame in all directions. He taught in

succession all the branches of the medical art ; and
pronounced, at the opening of the session in 177!^) a

Latin oration on the Vital Principle in man ; which
was published in the following year. About the

same time appeared his work, entitled, Nova Doc-
trina de Functiofiibus Corporis Humani. These two
works contain a sketch of his peculiar doctrines in

physiology ; doctrines which he more fully explained

in a subsequent book, under the title of Nouveaux
Elemens dela Science de I'Homme, 8vo, Montpellier,

1778 ; and of which we shall presently give an ac-

count.

In 1 774, he was created joint chancellor of the

university, with the certainty of succeeding singly to

the office on the death of his colleague, which hap-

pened in 1786. He afterwards took the degree of

doctor in civil law, and was appointed counsellor to

the Supreme Court of Aids at Montpellier. In

178O, he was induced to fix his residence in Paris,

having been nominated consulting physician to the

King, with a brevet of counsellor of state, and a pen-

sion of a hundred louis. Honours now crowded up-

on him ; he was admitted free associate of the Aca-

demies of Sciences and of Inscriptions, and appoint-
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Baiilipz. ed first physician to the Duke of Orleans, in the
^_*T-.^^-^»y room ol* Tronchin. His reputation incrcafced in pro-

portion as his merits could be displayed on a wider

theatre. He practised as physician at Paris for

nearly ten years, and received the most flattering

testimonials of pubUc approbation.

This brilliant career was suddenly interrupted by

the great political revolution which broke out at this

period, and by which the interests of every indivi-

dual in France, however tranquil his pursuits, or ob-

scure his station, were more or less immediately af-

fected.

It was the occasion of Barthez quitting Paris, and
seeking in his native province that tranquillity and

repose, which the stormy aspect of the times for-

bade him to hope for in a more conspicuous station,

holding, as he did, opinions so much at variance with

the new order of things. Though he had lost the

greater part of his fortune, acquired by so much la-

bour, and was deprived of the honours to which he

possessed so just a claim, he determined, upon his re-

tiring to Carcassone, that he would practise his pro-

fession gratuitously, and devote all his leisure hours

to the speculative studies connected with it, which

had been the ruling passion of his life. It was in

this retreat that he gave to the world his Nouvelle

Mechanique des Mouvemens de VHomme et des Ani-

maux, which appeared in 1798, in quarto; audit was

at this period, also, that he composed his work on

Gout, a disease to which his attention had been natu<»

rally directed, in consequence of his having frequent-

ly suffered under its attacks.

An occasion soon occurred which demanded his

services, and he once more emerged fi"om his retire-

ment, and repaired to the head-quarters of the army
of the Eastern Pyrenees, where a contagious fever,

originating from the accumulation of sick in the mi-

litary hospitals of Perpignan, was committing great

ravages. The progress of this contagion w as effec-

tually arrested by the adoption of the measures which

;

,

' he advised.

On the re-establishment of the College of Medi-
cine at Montpellier, Barthez was naturally looked up

to as the person best calculated to revive its former

fame. But age and infirmity operated to dissuade

him from resuming tlie laborious office of a teacher
;

and he was accordingly nominated honorary pro-

fessor. It was in this capacity that he pronounced,

in 1801, h\s Discours sur le gcfiie d'Hijjpocrate, on

the solemn inauguration of the bust of the father of

medicine in that school. In the following year, he

received several marks of favour from the new go-

vernment under Bonaparte ; he was nominated titu-

lar physician to the government, and afterwards con-

sulting physician to the Emperor, and member of

the Legion of Honour.
His Traitedes Maladies Goutteuses, in two volumes,

octavo, appeared in 1802 ; and he afterwards occu-

pied himself in preparing for the press a new edition

of his Elemens de la Science de 1' Homme, of which he

but just hved to see the publication. His health

had been declining for some years before his death ;

he was subject to attacks of melancholy, which ob-

liged him to desist from pursuits that required in-

tense application, and at length induced him to
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change the scene altogether, and seek relief amidst Barlhcz.

the society and amusements of the capital, where he ^'^"v*^
was generally honoured and esteemed. Soon after

his removal to Paris, symptoms of the stone mani-
fested themselves, and increased so much in severity,

that he was advised to submit to the operation of litho-

tomy, as affording the only means of arresting a linger-

ing and painful death. But he constantly refused to

undergo the pain and risk to which it would have ne-

cessarily exposed him, till, after long protracted suf-

fering, during which he had in vain exhausted all

the resources of medicine, he was suddenly relieved

by a symptomaticspitting ofblood ; this haemorrhage,

however, was pregnant with new dangers, and, by
its continual recurrence, was the immediate occasion

of his death, on the 15th of October 1806, in the

72d year of his age. As we have already stated, he

liad published in the same year a second edition of

his Nouveaux Elemens de la Science de VHomme. He
bequeathed his books and manuscripts to M. Lordat,.

who, in consequence, published two volumes of Con-
sultations de Medecine, 8vo, Paris, 1810, to which he
prefixed a preface of his own. Previous to the ap-

pearance of this work, however, a collection of con-

sultations of Barthez, and of some other physicians

of Paris, was given to the world by Saint-Ursin ; but

it appears to have been unauthorized by those to

whom he had confided his papers, and contains but

few of the consultations which were afterwards pub-

lished by M. Lordat. Another posthumous work of

Barthez, the Traite du Beau, preceded by some ac-

count of his life, was edited in 1807 by his brother,

M. Barthez de Marmorieres, who is known as the

author of agricultural essays, and projects for im-

proving the maritime coast of Languedoc, together

with some translations from the oriental languages

;

and who has been mistaken, in a recent biographical

work, for the subject of the present article.

Barthez has enjoyed a much higher reputation on

the Continent than in this country, where, indeed,

his w^ritings are but little known. The work which

has chiefly contributed to establish his fame, and

which contains the developement of his peculiar opi-

nions on physiology, is the Nouveaux Elemens de la

Science de VHomme. It is not written, however, with

the simplicity and clearness which might have been

expected from one who had been in the constant

habit of instructing others, and whose lectures were

generally admired as possessing those qualities in an

eminent degree. He appears to have been early im-

pressed with thefutility of all the theories thathad been

hitherto advanced in explanation of the phenomena
presented by living beings, and to have been incited

to the bold attempt of raising a new system upon

more rational and solid foundations. In the prelimi-

nary discourse to the work we have alluded to, he

lays down, with great correctness, the fundamental

principles of the method of philosophizing in the na-

tural sciences. The common object of these sciences

he states to be the research into the causes of natu-

ral phenomena, in as far as they can be learned by

experience ; and shows that we have no direct know-

ledge of these causes, except as manifested by such

of their eft'ects as we perceive. In the infancy of

philosophy, numerous causes are assigned to these
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liez. apparently diversified effects; during its advance-

ment, and in proportion as the similarity of effects,

which had been referred to different causes, is esta-
blished, the number of these assigned causes becomes
more and more circumscribed. Although the real
nature of the agents producing those general facts,

to which we ultimately arrive by following this me-
thod of induction, be absolutely unknown, yet, in
reasoning concerning them, we find it convenient to
express them by a name, as if they were really known
to us ; in the same way as in prosecuting an alge-
braical calculus, we must employ characters to ex-
press the unknown, as well as the given quantities.
But the distinction should ever be kept in view ; and
we should err greatly were we to imagine that we
could derive any ultimate advantage by the substi-
tution of other symbols, which differed from them
only in appearance, or which involved the admission
of some hypothetical principle.

Such are the rules by which he professes to be
guided in his own investigations ; and such the tests
by which he examines and passes judgment upon the
doctrines of the different sects of Animists, Mecha-
nicians, and Chemists, which had successively pre-
vailed before him in the schools of medicine, and also
upon the more recent doctrine of the Solidists, which
was then becoming fashionable. In the review which
he gives of the opinions of the several leaders of
these sects, he displays an accurate acquaintance
with the wide circle of medical literature. But, in
the prosecution of his plan, he shows, what the ex-
ample of others has so often proved, that it is easier
to overthrow than to build a system ; and he evi-
dently violates the strict principles of induction, and
of cautious limitation to the province of philosophi-
cal inquiry, which he had prescribed, when he en-
gages in the task himself. He sets out with endea-
vouring to establish a gradation among the causes
which operate in producing motion. The simplest
of these is the force of impulsion ; that of gravitation
appears to him less simple ; and still less so those
of electricity and magnetism. The principles which
regulate chemical afiinities are more complicated, as
well as those which are concerned in the crystalliza-
tion of bodies. But the forces which produce the
phenomena of living vegetables and animals are of a
more refined order, and are all referable, according
to Barthez, to a single cause, which he denominates
the vital principle, or principle of life. Having es-
tablished this dogma, he proceeds to discuss a va-
riety of abstruse questions that have been agitated
on the subject, such as whether the vital principle
has an independent existence, distinct from the or-
ganized body which it animates ; and whether it be
a^ modification of the soul or rational mind. He
gives an elaborate historical sketch of the opinions
of philosophers from the earliest times respecting the
nature of life, tracing the different sentiments enter-
tained by the followers of Aristotle and Descartes,
together with the Stahlians and Boerhaavians. on- the
one hand ; and those of Pythagoras, of Plato, and
the sect of Stoics, on the other : the former not ac-
knowledging any principle of life distinct from either
matter or mind; and the latter admitting such a
principle attached to the living body. A third class
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of philosophers is noticed, at the head of which he Barthez;

places Bacon, and with which he associates Leibnitz, '^^^."^
Cudworth, Van Helmont, and Hoffman, who have re-
cognised the existence of a vital power different from
the ordinary physical properties of matter, and at
the same time totally distinct from the soul. After
expending much useless argument in refutation of
the Stahlian doctrine of the identity of the vital with
the thinking principles, and devoting a long chapter
to the consideration of doubts as to our means of de-
ciding the question, he shows himself strongly in-
clined to the belief that the principle of life is some-
thing which has a separate existence, distinct from
any modification, either of matter or of mind. There
is little doubt, indeed, that this was his firm per-
suasion, as he reasons from it in many parts of his
work, though he seems averse to declare it, without
qualification, while he is discussing these questions.
Having thus personified, as he very aptly expresses
It, this new principle of life, he appeals to it for the
solution of every difficulty. It is the master key
which unlocks every secret, and renders all the ope-
rations of the living animal body perfectly intelligible.
Irritability and sensibility are at once the direct ef-
fects of this universal agent. All the modifications
of these properties, and, in a word, every pheno-
menon of life, which is not obviously the result of
physical laws, are but so many immediate operations
of the vital principle. To this fertile source he re-
fers not only the ordinary muscular contractions, but
also the slower and less sensible motions which take
place in the iris, in the vascular system, and, in ge-
neral, in those parts in which no muscular structure
can be discerned : effects which he attributes to the
tonic power of the vital principle. He contends for
the existence of another power in the fibres, still de-
rived from the same source

; namely, the power ot
elongation, after they have been contracted ; a power
which he thinks quite distinct from the other me-
chanical properties of the fibre, and of which the
operation is exemplified in the dilatation of the pupil,
the extension of the corpora cavernosa, and of the
nipples, and in the diastole of the heart itself. He
plumes himself more particularly upon his supposed
discovery of a new species offeree, distinct from the
muscular power, which he terms theforce offixed si-
tuation, and of which he infers the existence from the
circumstance of the tendo Achilles being ruptured,
and of the patella^ and head of the as calcis being
fractured, on some occasions, by an apparently slight
exertion. He avails himself of this principle, also, to
explain the phenomena of tetanus, and other spas-
modic affections.

In a subsequent part of the work, he labours to
establish the identity of sensibility and irritability,
or, at least, the intimate connection which subsists
between them, and the dependence of both upon the
immediate and direct operations of the vital prin-
ciple. He endeavours to prove, that both the sensi*
tive and moving powers are exercised in the circu-
lating fluids of the body ; and adduces, in support of
this opinion, many of the arguments brought forward
by Mr Hunter in proof of the vitality of the blood.
On the subject of secretion, implying processes which
have been hitherto enveloped in so much darkness,

T
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Barthe?. and of which the explanation has in vain been sought

for on mechanical and chemical principles, he is

very brief; as it is the peculiar advantage ot his

theory, like the sword of Alexander, to cut through

every knot that bids defiance to ordinary powers

of unravelling. Secretion, being inexplicable by

any of the hitherto known laws of nature, is, ot

course, simply the effect of the vital principle. The

phenomena of animal heat were in danger of being

at once consigned to the same Proteus-hke power,

which could operate every possible diversity of ef-

fects. But chemistry had, in this instance, inter-

posed some plausible theories, which must first be

set aside ; and Barthez is at great pains to state the

reasons of his dissent from the received doctrmes on

this subject, and of his disbelief in the existence of

caloric. He prefers the hypothesis which supposes

heat to be a mere quality, excited by motion ;
and

generated accordingly, in living animals, by the in-

testine motions of their fluids, and the friction of the

solids against each other ; and the cause of these

motions and frictions being unknown, it followed, as

a necessary consequence, that they must arise from

the operation of the vital principle. Respiration he

considers as a cooling or moderating process, and as

useful, also, in exciting throughout the system the

tonic actions ; but all these actions and agitations of

the fibres, and these intestine motions of the fluids,

are still regulated by the vital principle, which adapts

them to variations of climate, and other external cir-

cumstances of temperature.

Amidst these vague and unprofitable speculations,

his work contains a great store of facts, which are

often instructive, though sometimes they expose the

credulity of the author. He has collected, for ex-

ample, a number of curious particulars relative to

the operation of different poisons on different animals;

but intermingles with these well attested facts, many

idle tales respecting the bites of rabid or enraged

animals, in which the peculiar manners of the ani-

mal were communicated to the human species. Thus,

he quotes instances of men barking or attempting

to bite in hydrophobia ; of some mewing like cats,

afler having been , bitten by these animals ;
and of

others, again, who flapped their arms, and crowed

like cocks, after receiving the bite of one of these

birds.

A large portion of the work is dedicated to the

consideration of Sympathies, which he distinguishes

from what he terms Synergies; defining the latter to

be the connection, whether simultaneous or suc-

cessive, of the vital forces of different organs, so as

to constitute a function or a disease. He divides

sympathies into three classes, according as they

occur between organs having no visible relation to

each other, those which have similar structures and

functions, and those which are united by an inter-

mediate texture, or by receiving the same set of

vessels or nerves. His chapter on Temperaments is

ably drawn up ; and he discusses well the compara-

tive influence of physical and moral causes in modi-

fying the human temperament, and the changes pro-

duced by age, and the approach of death. He ex-

plains the operation of the more usual causes of

death ; and enters into a comparison of the mutabi-
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lity of different seasons and climates ; and concludes, Rarthez.

from several facts and arguments, that the actual '
^ ^

cessation of life is, in general, not accompanied by

any painful sensation.

The merit of Barthez, as a physiologist, is more

conspicuous on subjects which admitted less of his

being led astray by his proneness to indulge in ab-

stract speculation, and his predilection for meta-

physical refinement. The most favourable speci-

men of his talents is afforded by his Nouvelle Me-
chaniquedes Mouvemens de 1'Homme et des Animaux ;

in which, avoiding all discussion as to the cause of

muscular motion, he traces the mode in which this

force has been applied by nature, according to the

principles of mechanism, in effecting the different

movements of the animal machine. He examines

the relative disposition of the bones and muscles, the

structure of the articulations, and the general play

and particular motions of the limbs. Borelli (De

Motu Animalium) had given the first model of such

a work ; but Barthez has investigated the subject

with greater care, and has extended his views to a

much wider range of phenomena. He enters mi-

nutely into the consideration of a great variety of

modes of locomotion, both in man and the inferior

animals ; for which he has amassed an immense-

number of facts ;
forming, altogether, a work which

will ever remain a monument of his industry and su-

perior abilities.

In consulting his writings on the practical branches

of his profession, we again find ourselves bewildered

in a labyrinth of speculations on the proximate causes

of disease, and the modus operandi of remedies.

In his Treatise on Gout> he adopts the principles of

the humeral pathology, in addition to his own phy-

siological doctrines concerning the force of fixed

situation, or principle which retains muscular parts

in their appropriate places independently of irritabi-

lity. He states the proximate cause of this disease

to be a specific gouty state of the habit ;
which he

infers from the supposed influence he has observed

from specific remedies, and especially aconite, in

curing it. He defines the gouty state of the blood

to consist in " an improper mixture of its component

parts, which prevents, in different degrees, the

natural formation of its excrementitious humours;

so that these humours, being more or less altered,

undergo a spontaneous decomposition, which causes

the earthy substance to predominate in them."

This earthy substance, or, in other words, gouty

matter, is deposited upon the extremities, and thus

occasions the paroxysm. His practice, on the whole,

notwithstanding his adoption of theories now gene-

rally exploded, is tolerably judicious; though he

shows but little discrimination in the analysis which

he gives of the works of practical authors on this dis-

ease ; and he seems to be strangely deficient in in-

formation as to the practice of English physicians.

In other respects, his knowledge is accurate and co-

pious ; and the history he gives of several of the ir-

regular forms of gout, and also that of sciatica, in

which, however, he chiefly follows Cotannius, are

deserving of praise.
. .

In the preface to his Nova Doctrina de Fundiom-

bus Natures Himance, he has givea an excellent ar-

10
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Barthez rangement of the general principles of the objects to

be kept in view in the medical treatment of diseases.

He treats of this subject more at large in his treatise

De Methodo Medendi, published at Montpellier, in

1777, and also in the preface to his Traite des Mala-
dies Goutteuses. He considers all the different

methods and indications of cure as capable of being
comprehended under three heads, the natural, the

analytic, and the empiric. The natural methods
have for their object to promote the spontaneous
operations of nature tending to restore health, or, as

they have been usually termed, the vires medicatrices

naturcB. The analytic methods are those which pro-

ceed upon a previous analysis of the disease into the

several simpler diseases of which it consists, or into

their ultimate component symptoms, which are iso-

lateiy and successively combated by means respec-

tively suited to each. These are the more indicated,

in proportion as the disease is more complex, and
admits of being resolved into a greater number of
elemr- nts. The empiric plan of treatment is directed

to change the whole nature of the disease, by means
of which experience has taught us the efficacy in

analogous cases. These means are of three kinds
;

having either a perturbing, an imitative, or a specific

operation : the first being such as, by producing ef-

fects of a different kind from those of the disease,

tend to diminish or entirely suppress the latter (as

when the paroxysm of an ague is prevented by the

excitement of a strong sudorific or cathartic opera-
tion) ; the second, such as produce effects analogous
to those which nature herself employs fiar the cure
of the disease ; and the third, those whose salutary

operation is known in no other way than as the direct

result of experience.

The writings of Barthez appear to have had con-
siderable influence in overthrowing many of the
crude and preposterous theories which had prevailed
in the schools of medicine

; and, however he may
have been seduced from the path of genuine philo-

sophy by an excessive disposition to generalize, and
an overweening fondness for abstruse speculation, he
Still deserves the praise of being an original thinker,

and of standing pre-eminent among his contempo-
raries for the courage with, which he shook off the
trammels of authority, in a university where it had
ruled with despotic sway, and where the dogmas of
antiquity were held in peculiar reverence. (w.)

BASEDOW (John Bernard), a celeljrated

German writer, born at Hamburgh, September
11, 1723, was the son of a hair-dresser. Ill

treatment made him abandon his father's house.
A physician, in a neighbouring village, took him
into his service, and shortly after persuaded him
to return home to his father. Being placed in one
of the lower classes of the college of St John, the
severity of his masters rendered him harsh and vio-

lent himself. Forced to submit to a slow and ri-

gorous method of study, he contracted a dislike to

patience and regularity, which exercised a marked
influence over the whole course of his life. Poor
but intelhgent, he often performed their tasks for his

school-fellows, who could afford to pay for it ; and
they, in return, invited him to their parties of plea-

sure, which contributed to those habits of irregulari-
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ty by which his health and reputation often suffered. Basedow.

In 1 744, Basedow went to Leipsic to study theology. '^^V^^
He gave himself up entirely to the instructions of
the professor, Crusius, and the study of philosophy.
This, at first, made him sceptical in theology ; a more
profound examination of the sacred writings, and of
all that relates to them, brought him back to the
Christian faith

; but, in his retirement, he formed his

belief after his own ideas, and it was far from ortho-
dox. Having returned to Hamburgh, he lived there
without any employment till 1749, when M. de
Quaalen, privy-counsellor of Holstein, appointed
him preceptor to his son. Basedow now began to
apply himself to the subject of education. At first,

he would not teach his pupil Latin otherwise than by
talking with him in Latin ; and he wrote a dissertation

on this subject, published at Kiel in 1751, In usitata

et optima honestioris Juventutis erudiendce Methodus.
In 1753, he was chosen professor of moral philosophy
and beHes-lettres in the academy of Soroe, in Den-
mark. Here he published, in 1758, his Practical
Philosophy for all Conditions, in two volumes (Co-
penhagen and Leipsic, second edition, in 1777),
which contained many good observations on educa-
tion in general, and on that of girls in particular

;

but he advanced in it opinions by no means consist-
ent with Lutheran orthodoxy; so that the Count
Danneskiold, superintendant of the academy, took
his place from him, and removed him to the school
of exercises at Altona. Basedow still continued to

devote himself to theological studies. In 1764, he
published his Philalethes, or Ne^ Considerations on
the Truths of Religion and Reason, xuithin the Limits

of Revelation, two volumes in 8vo. The magistrates
of Altona forbade the reading of this work. He was
not allowed any longer permission to print his writings
at Hamburgh or Lubeck ; the communion was pro-
hibited to him and all his family ; and the common
people were on the point of stoning him. Basedow,
however, who was convinced of the truth of his opi-

nions, displayed prodigious activity in defending
them. He wrote his Methodical Instruction in Reli-
gion, and the Morality of Reason, Altona, 1764; his

I'heoretical System ofsound Reason, 1 765 ; his Essay
on Free Dogmatism, Berlin, 1766 ; his Extractsfrom
the Old and New Testament, and his Essay hifavour
of the Truth of Christianity, in the same year. The
last of these works he particularly valued himself
upon, because he there founds the evidence of Christ-
ianity chiefly on its moral purity. In these, and
other works, he, however, maintained several heterot
dox opinions ; as the non-eternity of future punish-
ments,—the inequality of the three Persons of the
Trinity,—the insufficiency of the atonement for our
sins by the death of Jesus Christ, &c. Constantly
persecuted in his theological career, he would have
fallen the victim of his incautious zeal, if the Count
de Bernstoff, minister of state, and J. A. Cramer,
another officer of the court of Copenhagen, had not
taken him under their protection. He left off giv-
ing lessons, without losing his salary

; and, towards
the end of 1767, he abandoned theology to devote
himself with the same ardour to education, of which
he conceived the project of a general reform in Ger-
many, He began by publishing An Address to the
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Basedow. Friends of Humanity^ and to Persons in Power, on

Schools, on Education, and its Influence on public

Happiness, with the Plan of an Elementary Treatise

on human Knotoledge, Hamburgh, I768. He pro-

poBed the reform of schools, of the common methods

of instruction, the establishment of an institute for

qualifying teachers ; and solicited subscriptions for

the printing of his Elementary work, where his prin-

ciples were to be explained at length, and accompa-

nied with plates. For this object, he required 5050

crowns. The subscriptions presently mounted up to

15,000 crowns : the Empress of Russia, Catherine II.

sent a thousand crowns, the King of Denmark nine

hundred. In 1770 appeared at Altona the first

volume of his Method for Fathers and Mothers of
Families, and for the Chiefs of the People ; and six

months after, the three first parts of his Elementary

Treatise, in 8vo, with 54 plates. This work, which

was praised in all the journals, was translated

into French by Huber, and into Latin by Man-
gelsdorf; but Schlozer, in the German transla-

tion of the Essay on National Education, by M. de

la Chalotais, accused Basedow of having omitted in

his plan various branches of science, and of having

had in view only a pecuniary speculation. Basedow,

in despair, oifered to return the price of his book to

those who were not satisfied with it. Only one man,

a Swiss, demanded his subscription. Encouraged by
the success of the Treatise, our author continued to

write other works on the same subject, and on

the same principles ; among others, his Treatise on

Arithmetic, 1773, and Elements ofpure Mathematics,

1772. His Agathocrator, or the Education of Teach-

ers to come, 1771, procured him a medal from the

Emperor Joseph II. ; and the visits which he made
to Brunswick, to Leipsic, Dessau, Berlin, and Halle,

to inquire into the state of public instruction, having

enabled him to enlarge and correct his ideas, and

convinced him that his Elementary work contained

many erroneous and hasty assertions, he published a

new and improved edition of this work in 1774.

The same year, he published his Legacy for Con-

sciences, or Manual of natural and revealed Religion;

a work which he composed in order to make known
the real state of his religious opinions, and to clear

himself from the imputation of wishing to found a

new sect. In his travels, he had been well received

by the Prince of Anhalt-Dessau, who promised him

his protection. From that time, he had resolved to

establish an institute for education at Dessau, and to

apply his principles himself in forming disciples who
might spread them over all Germany. Little calcu-

lated, by nature or habit, to succeed in an employ-

ment which requires the greatest regularity, patience,

and attention, he, however, engaged in this new pro-

ject with all his accustomed ardour. The name of

Philanthropinon appeared to him the most expres-

sive of his views; and he published at Leipsic in 1774
a pamphlet, entitled. The Philanthropinon founded
at Dessau, containing the details of his plan. He
immediately set about carrying it into execution;

but he had few scholars, and the success by no
means answered his hopes. The institution, badly

managed, became the theatre of the quarrels be-

tween Basedow and the masters who taught in it

B A S
under his direction. The assistance of the celebrat- Basedow,

ed Campe, a journal which they both composed to- —

gether under the title of School Dialogues, from
1777 to 1779> and a public examination which went
off with eclat, gave a transient splendour to the
Philanthropinon ; but in a short time Basedow quar-
relled with Campe, made complaints against his

Prince, quitted and returned to the care of the insti-

tution ; and exemplifying in his conduct the effects

of coarse manners, and bad temper, was at length
drawn into the most scandalous scenes in his dis-

putes with Professor Wolke, his former coadjutor.

This institution was finally shut up in 1793. Base-
dow for some time had given up all thoughts of edu-
cation ; he returned to his old theological inquiries,

and residing sometimes at Magtieburgh, sometimes
at Halle, sometimes at Leipsic, he took part in the
famous controversy excited in Germany by the

Fragments of Wolfenbutel, an anonymous posthu-

mous work of Reimarus, published by Lessing.

Doctor Semler having written a pretended re-

futation of the Fragments, Basedow, without dif-

ficulty, exposed the ill intentions of the author,

who secretly attacked the cause he affected to de-

fend
;
and, with his usual vehemence and frankness,

called upon Semler to declare himself openly, offer-

ing to indemnify him with his fortune, if this public

declaration should prove prejudicial to him. Sem-
ler made no reply, and I3asedow wrote on. He
published his work entitled, Jesus Christ, the

Christian World, and the small Number of the Elects

in 1784; and the year following, returning to the

study, which had divided his time and his powers with

theology, he gave the public his New Method of
Learning to Read, which he employed with success

in two schools of little girls at Magdeburgh ; and in

this occupation ne passed four hours every day for

some time previous to his death, which took place

in this city, July 25, 179O. He died with Christian

firmness and resignation, and desired that his body
might be opened, wishing (to use his own words) to

be still useful to his fellow-citizens after his death.

In 1797, a monument of marble was erected on the

spot where he was buried.

To manners unpolished and abrupt, he join-

ed gross habits ; he was fond of wine, of which
he drank to excess; in short, with a character

in itself unamiable, he seemed, by his conduct,

sometimes to take pains to render his services

of no use, and his virtues of no account. No-
thing can give a better idea of him than what he
says of himself :

" The sagacious reader will dis-

cover by my writings, that I have been especially

called to serve the cause of truth and humanity, in

following a path hitherto unknown. My opinions

have succeeded one another, as has been seen. I

have been at different times Lutheran, sceptic, in-

fidel, a friend to natural religion, a convert to

Christianity, a Christian with paradoxical sentiments,

and more and more heterodox. In me has been seen

a thinker tormented within by his own reflections,

and a writer tormented from without, because he
has been at one time hated, at another misunder-

stood. Bold and enterprising in my actions, I have

always seen, with a faultering heart, the dangers



B A S

which threatened me, and from which Providence
' has saved me in part. I have made little account of

domestic happiness, of friendship, or society. I have

suffered the penalty. Occupied in curing others, I have

neglected the health of my own mind. Esteem is

due to the sincerity of my opinions, rather than to

my conduct. I desired ardently to make it perfect,

but this would have required more perseverance and

more attention than the meditation of abstract truths
;

accordingly, I have oftener been dissatisfied with my-

self than with others, with whom, however, for the

same reason, I have been rarely satisfied. My heart

has had little enjoyment of the consolations of reli-

gion, because every occasion led me into difficult re-

searches, and thus weakened the force of sentiment.

I regard myself as a man and a Christian, such as

there are but few in the world, and such as it is not

desirable that there should be many." This frank-

ness, without affectation and without pride, induces

us to honour the character of a man who has ren-

dered some services to his country and his age.

His work On the Education of Princes destined to

the Throne has been translated into French by Bour-

joing. A list of his writings may be seen in Meusel's

Lexicon of German Writers, from 1750 to 1800,

and a farther account of his life in Schlichtegroll's

Necrology/ for 1790. Goethe tells an anecdote of

going a journey in company with him and Lavater,

who fell into a violent dispute about the Trinity.

Basedow consoled himself with the hope of getting

some beer and a pipe of tobacco at an inn which he

saw before them on the road. When they came to

it, Goethe made the coachman drive on to the great

chagrin of Basedow, to whom he excused himself by

saying, that the sign of the inn was two triangles,

and as he had such an aversion to one triangle (the

scholastic emblem of the Trinity), he was afraid the

sight of two might overcome him. This conceit, ac-

cording to Goethe, pacified our anti-trinitarian di-

vine.

Basedow, in his general writings, endeavoured

to apply philosophy to practical purposes, and to

give a more popular air to his reasonings than had

been usual with his countrymen before his time.

He held truth to be of little value without practice,

and, indeed, he held its essence to depend chiefly on

its utility. He considered external or speculative

truth to be a veiy vague and doubtful thing ; and

that it is principally the consequences of things to the

mind itself, that is, a moral necessity, which deter-

mines it to believe strongly and consistently on any

point, so that that is true to each individual which

makes the most lasting impression on his mind, and

which he feels to be necessary to his happiness.

Thus he regarded practical good as the test of spe-

culative truth. He gave great weight to the prin-

ciple of analogy, and founded the doctrine of a

Providence on this principle. He considered com-
mon sense as one ingredient in philosophical rea-

soning, and rejected all systems which appear-

ed to him te exclude it ; such as idealism, the doc-

trine of monads, and a pre-established harmony.
His favourite adage in his system of education, was

toJblloxc Nature. He wished the mind to be led to

knowledge, virtue, and I'eligion, by gentle means, in-

stead of those of constraint and terror. Indeed, his
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principles on this subject are very nearly the same

as those of Locke and Rousseau ; and he seems to

have done little else than to have given currency in

Germany to the same reasonings which those philo- \,^^>-*^
sophers had taught before him in England and

France. He insisted on the disuse of the preposte-

rous and unhealthy dresses used by children and

their parents, such as stays, swaddling-clothes, tight

bandages round the neck, the knees, &c. He re-

commended exercise and hardy sports as necessary

to the health and activity of the body. He propos-

ed to exercise the judgment by teaching a know-

ledge of things, and not merely to load the memory
with words. He preferred the practical sciences to

the speculative, the living to the dead languages,

modern to ancient history, things which are mofe
near to those which are more remote. In fine, most

of his principles were in themselves sound and good,

and have in fact exerted their influence on the ac-

tual progress of civilization ;
they were only errone-

ous from the excess to which he sometimes appears

to have carried them
;
partly from the natural vehe-

mence of his mind, partly from the natural tendency

to paradox on the side of new opinions. Paradox,

by exciting attention, and enlisting the passions, is

perhaps necessary to contend against prejudice ;

common sense and reason are lost sight of by both

parties during the combat ; but in the end they pre-

vail, if they have fair play allowed them. Thus, in

the present instance, it is now generally admitted,

that something besides the classics is necessary to a

liberal education ; nor is it thought requisite to ar-

rive at this conclusion through the antithesis to the

vulgar opinion of his day set up by Basedow, viz. that

the classics are of no use at all in a rational system

of education. (z.)

BASKET-MAKING. The earlier arts among
mankind, in an uncivilized condition, are restricted

to operations on materials which undergo slight and

imperceptible changes; and implements are fabri-

cated from substances almost in their natural state.

The process of interweaving twigs, reeds, or leaves,

is seen among the rudest nations of the world, and

there is known even an inferior specimen of art

among the natives ofVan Diemaii's Land, consisting of

a bunch of rushes tied together at either end, which,

spread out in the middle, forms a basket. But the

sudden alteration of shape obviously renders this con-

struction less convenient ; whence the same and other

tribes make a basket of leaves interwoven, and that so

skilfully executed, that it retains either milk or water.

A bundle of rushes spread out may be compared to

the warp of a web, and the application of others

across it to the woof, also an early discovery, for

basket-making is literally a web of the coarsest ma-
terials. By experience these materials, are refined

and ornamented, and in the most improved stages

of manufacture, neat and useful implements and
utensils are produced. Scarcely any nation has been
entirely ignorant of the art; and our ancestors in this

island made baskets which, we learn, were carried

to Rome either for use or ornament.

Basket-making, however, has by no means been Various ap-

confined to the fabrication of those simple and use- plications of

ful utensils from which its name is derived. Of old,

the shields of soldiers were fashioned of wicker-
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work, either plain or covered with hides, and the

like has been witnessed among modern savages.

In Britain, the wicker boats of the natives, co-

vered with the skins of animals, attracted the no-

tice of the Romans; and Herodotus mentions

boats of this kind on the Tigris and Euphrates.

But there was this difference, that the former

seem to have been of the ordinary figure of a

boat, whereas the latter were round and covered

with bitumen. Boats of this shape, about seven

feet in diameter, are used at the present day on

these rivers; and boats of analogous construc-

tion are employed in crossing the rivers of India,

which have not a rapid current. At Hurrial, a

town on the western side of Hindostan, the river

Toombudra is not fordable from June to October

;

during which interval, round basket -boats are used

to transport people, goods, and cattle, to the opposite

sides. They are of all sizes, from three to fifteen

feet in diameter, but shallow, not being above three

feet in depth ; and some will carry thirty men. They
are of very simple construction: A number of pieces

of split bamboo, twenty for example, are laid on

the ground, crossing each other near the centre, and

there fastened with thongs ; the ends of the bam-
boos are then elevated by several persons, and fixed

asunder at due distance by means of stakes, in which

position they are bound by other long slips of bamboo.

The latter are introduced alternately over and under

the pieces first crossed, and tied at the intersections

to preserve the shape. This being completed, begin-

ningfrom the bottom to the centre, the parts above the

intended height or depth of the basket-boat are cut

off, and it is liberated from the stakes reversed, and

covered with half-dressed hides sewed together with

thongs. Nothing can be more expeditious or more
simple than the fabrication and materials of these

vessels, if they merit that name. One may be made
by six men in as many hours. Only two substances,

almost always accessible, are used,.—hides and bam-
boo. They ar£ navigated either by paddles where

the water is deep, or axe pushed over a shallow

bottom with long poles; and the passengers with-

in are safely transported, being kept dry by planks

and pieces of wood at the bottom. The basket-

boats on the river Kristna, in the same country, are

about twelve feet in diameter, and four feet deep.

Whole armies are thus enabled to continue their

march, and even heavy artillery hag been in the same
manner conveyed across rivers. Sometimes the

boats are towed by bullocks fastened to them, and
goaded on in the proper direction. We may al-

so observe, that in different parts of the world,

whole houses, cottages, fences, and gates, are form-

ed of basket or wicker-work. On the Continent, a
two horse carriage, called a Holstein waggon, of

very considerable size, and fit to carry several per-

sons, is composed solel)' of basket-work ; the same
is done in Britain with regard to the bodies of

gigs ; and an appendage of the stage-coaches is lite-

rally designed the basket ; besides a vast variety of

works on a smaller scale.

In respect to the materials employed, besides those

specified as belonging to the ruder nations, there are

many which are equally the product of nature and
art. Twigs, branches, straw, and whalebone, are all

Basket*
making.

of the number. The natives of some parts of South
America make baskets simply of rushes, so closely

interwoven as to hold water, and thousands of them ^ """^^

are annually sold in the Spanish provinces. The
Caffres and Hottentots are alike skilful with the

roots of plant)-. Thus it does not belong lo Euro-
peans to rival an uncivilized tribe in the exercise of

a simple art. But of all materials, osiers or willowvS

are in most general use.

Osiers, employed for basket-making, are either Osiers for

taken entire, cut from the root, split asunder, or ^^r'^®*"

stripped of their bark, according to the work to be*"*
"

produced ; but in the latter case, they are previously

soaked in water. The stripping is performed by
drawing the willows through an iron-edged imple-

ment called brakes, which removes the bark, and the

willows are then cleaned, so far as necessary, by the

manual operation of a sharp knife. Next they are

exposed to the sun and air, and afterwards placed
in a dry situation. But it is not less necessary to

preserve willows with their bark in the same manner,
for nothing can be more injurious than the humidity
inherent in the plant ; and previous to use, they must
be soaked some days in water also. The barked or

white osier is then divided into bundles or faggots

according to size ; the larger being reserved to form
the strong work in the skeleton of the basket, and
the smaller for weaving the bottom and sides. Should
the latter be applied to ordinary work, thty are taken

whole, but for implements of slight and finer texture,

each osier is divided into splits and skains ; which
;

names denote the different degrees of size to which
they are reduced. Splits are osiers cleft into four

parts, by means of a particular implement employed
for that purpose, consisting of two edge tools placed

at right angles, whereby the rod is longitudinally

divided down the pith. These are next drawn
through an implement resembling the common

\

spoke-shave, keeping the graui of the split next
i

the wood or stock of the shave, while the pith is pre-
]

sented to the edge of the iron, which is set in an

oblique direction to the wood : And in order to

bring the split into a shape still more regular, it is

passed through another implement called an upright,

consisting of a flat piece of steel, each end of
i

which is fashioned into a cutting edge, like that of an

ordinary chisel. The flat is bent round, so that

the two edges approach each other at a greater or

less interval by means of regulating screws, and the

whole is fixed in a handle. By passing the splits

between the two edges, they are reduced to skains,

the thickness of which is determined by the interval

between the edges of the tool. All the implements

required by a basket-maker are few and simple : they

consist, besides the preceding, of knives, bodkins and
drills for boring, leads for keeping the work steady

while in process, and where it is of small duuen-

sions, a heavy piece of iron, called a beater, which is

employed to beat the basket close as it is augment-

ed. Thus a basket-maker has this great advantage

over many other artificers, that he can establish him-

self in his profession at the most inconsiderable ex-

pence either for tools or materials.

An ordinary basket is made by preparing the re- Method of

quisite number of osiers, and preserving their length basket-

considerably greater than that of the finished work,
making.
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They are ranged in pairs on the floor parallel to

^
each other, at small intervals, in the direction of the

longer diameter of the basket ; and this may be call-

ed the woof, for, as we have said, basket work is lite-

rally a web. These parallel rods are then crossed at

right angles by two of the largest osiers, with the

thick ends towards the workman, who places his foot

upon them ; and weaving each alternately over and

under the parallel pieces first laid down, they are

by that means confined in their places. The whole

now forms what is technically called the slat or slate,

which is the foundation of the basket. Next, the

long end of one of the two rods is taken, and wove
under and over the pairs of short ends all round the

bottom, until the whole be wove in. The same is

done with the other rod; and then additional long

osiers are also wove in, until the bottom be of

sufficient size, and the woof be occupied by them.

Thus the bottom, or foundation on which the super-

structure is to be raised, is finished ; and this latter

part is accomplished by sharpening the large ends of

as many long and stout osiers as maybe necessary to

form the ribs or skeleton. These are forced or

plaited between the rods of the bottom, from the

edge towai'ds the centre, and are turned up in the

direction of the sides ; then other rods are wove in

and out between each of them, until the basket is

I'aised to the intended height, or, more correctly

speaking, the depth it is to receive. The edge or

brim is finished by turning down the perpendicular

ends of the ribs, now protruding and standing up

over each other, whereby the whole are firmly and

compactly united. A handle is adapted to the work

by forcing two or three osiers sharpened at the end,

and cut to the requisite length, down the weaving of

the sides, close together ; and they are pinned fast,

about two inches from the brim, in order that the

handle, when completed, may be retained in its pro-

per position. The osiers are then either bound
or plaited, in such fashion as pleases the taste of the

artist.

This is the most simple kind of basket ; from which
' others differ only in finer materials, and nicer exe-

cution ; but in these there is considerable scope for

taste and fancy, and implements are produced of ex-

treme neatness and ingenuity in construction. Some
are formed of twigs or straw entire ; others of sec-

tions, split of various thickness, coloured, plaited, or

plain ; and baskets of endless variety in size, figure,

. and texture, are fabricated according to the artist's in-

clination. The skains are frequentlysmoked and dyed,

either of dull or brilliant colours, and, by intermixing

them judiciously, a very good effect is produced.

From the simplicity of this manufacture, a great

many individuals, independent of professed basket-

makers, are occupied in it ; and, fortunately, it affords

employment to the blind in the several asylums

established for their reception. Not that persons

suffering privation of sight are incapable of more in-

genious and delicate mechanical exercises ; but the

facility of teaching and acquiring the principles of

basket-making being alike obvious, is one of the

strongest recommendations in its favour. At Liver-

pool, where there is an asylum of this description,

the art is practised with success ; and in the city of

Edinburgh, a number of the blind find employment Basket-

of the same kind, in the asylum established there, innking.

The best materials for basket-making have been
j^j!^^"^^^

principally imported into Great Britain from France
^.j^^ Cultiva-

and Holland; but the duration of the war induced tion of Osi-

the inhabitants of this country to endeavour to obtain ers.

a supply at home. Cultivation of the osier was im-

perfectly understood in England, and in Scotland it

scarcely received any attention whatever; whence, as

a suitable encouragement, that patriotic Society,

whose notice is specially directed to the improve-

ment of arts and manufactures, some years ago, of-

fered premiums to those cultivators who should raise

the greatest quantity, not being less than 6000 plants

on an acre.

It became an object with such cultivators to as-

certain, not only the quantity that could be obtain-

ed, but the quality of the produce, which was of
^

the greater consequence, as many plants, passing

under the general name of osiers, and even possess-

ing their external characters, are ill adapted for the

work intended. But considerable light has been
thrown on the subject by Mr Philipps of Ely, who
was early rewarded by a premium on account of the

utility of his observations. He remarks that the osier

is a species of salix, of which there are many varie-

ties ; and these may be comprehended under two

classes ; the first containing nine or ten species.

None, however, excepting one, the grey or brindled

osier, is of use. This, in common with the others,

has a light coloured leaf, but is distinguished by the

bark being streaked with red or blood colour ; and

it is of late introduction into Britain on the Isle of

Ely, where the observer's experiments seem to have

been chiefly made. It grows vigorously, is very

hardy and tough, and bleaches well. All the others

of the same class prefer a wet soil, where they grow
quickly and large, and will flourish even in the most

barren kind of peat ; but they are coarse and spongy,

have a thick pith, and are perishable. Nevertheless,

they are sometimes used for coarser workmanship,

and are profitable to those who live in the vicinity of

places where there is a great demand for osiers, and

cheap conveyance. During the interruption of con-

tinental intercourse, they were much resorted to

by basket-makers ; but their inferiority has brought

the English baskets into disrepute in foreign markets.

The second class, according to Mr Philipps, contains

four or five different species. One of these, the

Welsh willow, is very tough and durable, but not of

a favourable colour ; there are two varieties, red and

white ; the former of which is preferred, and forms

part of every plantation, from its particular utility in

tying up the bundles of willows, after they have been

barked or whitened. Their bitterness is such as to be
a protection from the depredations of cattle. Be-

sides these, there are the west country Spaniard,

the new willow, the French, and red Kent willow.

The firit has been superseded by others ofsuperior qua-

lity, but experience proves that an acre will carry 2000
plants more of them, with greater advantage, than of

some in higher repute. But the best of all is esteem-

ed the French willow; especially as being most adapt-

ed for smaller and finer work in baskets, fans, hats,

and other light articles. It is rather of slow growth,
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Basket, but extremely taper, pliant, close grained, tough, and
making. Jm-able. Great quantities of it are always imported

^^^^"^^
from the continent, its culture being more neglected

here than that of others ;
however, it must be distin-

guished from a species resembling it, which is cha-

racterized by the leaves snapping in a manner as

brittle as glass, when drawn through the fingers.

Plantations of the French willow have been strongly

recommended, as forming a useful commodity, and

being always in demand. Having attained the re-

quisite maturity, all willows are cut over and made up

into bunches in iron hoops, an ell or 40 inches in

diameter, for the manufacturers, and are sold, either

in this way or in loads ; the price being subject to

fluctuation, according to scarcity or abundance.

In regard to the cultivation of osiers, very differ-

ent opinions prevail ;
originating, it is probable, from

too limited experiments, combined with the diversity

of soil and climate. Mr Philipps, whose opinions

are entitled to attention, conceives, that autumn
and not spring is the most proper season for plant-

ing willows ; the stagnation of the juices, he con-

siders the true criterion whereby to regulate the pe-

riod, but not on account of the set so much as on

account of the trunk ; for if the shoot be severed when
the sap is in circulation, the parent plant bleeds

to death. The osiers which he planted in the first

week of October, he found to have struck roots about

Christmas, though there was no external sign of ve-

getation. In prosecuting this subject, Mr Philipps

observes, that he made a plantation in autumn, and

filled up part of the ground which was vacant in the

following month of March with additional sets. The
latter were the further advanced in May, but in June

the autumn plants had the advantage, and continued

growing well, while many of the others died. In

summer, he remarks, " when the fibres have been

formed before the winter, or when a tendency to form

them has been observed by the swelling of the bark,

and particularly at the eye, the plant is enabled to

charge itself with a sufficient portion of the juices to

answer tire demand of spring." Therefore, he con-

cludes, that the proper rule is to plant as early in au-

tumn as the shoots may be cut, without injuring the

parent stock. The cultivator lays out the ground
in beds or burrows 18 feet broad, digging ditches

nine feet wide on each side. The upper surface of

the ditches, to the depth of 14 inches, is thrown on

the beds, and the remainder of what is excavated

from them is used for turf or fuel. The beds, now
consisting of about two feet and a half thick of solid

earth above the surface of the substratum of peat, are

planted in the following autumn, and produce good
crops.

Soil best Experiments have been made by various cultiva-
suited for ^Qj.g respecting the suitableness of different soils, and

siers.
after having borne different kinds of grain. Mr
Sheriff has related a profitable mode of culture prac-

tised by him in Scotland ; and also makes some judi-

cious observations on the subject in general. He re-

marks, that the finest and most valuable twigs can be

procured only from land cured of chilling, weeping

springs ; and if the soil is not of considerable thick-

ness, it must be rendered so by manure. Moderate
m©isture is favourable to the production of fine twigs,

but water constantly stagnant is^ ruinous. He pro- Basket-

poses to make the cuts or shoots from 15 to "'altin^.

17 inches long, and to allow four or five inches

to remain above ground, to be cut over by the sur-

face of the soil, when the heads of the stocks shall»

in a series of years, have become too bushy. By
this operation, the vigour of the plant is renew-
ed in the most decided manner. Mr Sheriff for-

gets, however, that, in the time he mentions, a
much greater protrusion from the earth will have
taken place by the simple vegetation of the plant

than necessary to leave room for cutting off the head.

It is necessary, in his opinion, to trim and dress the

stocks from decayed wood, and to retain only as

many buds on each as the plant may be expected to

bring to perfection in length and strength of shoot.

Thus the superabundant stumps of old wood are cut

down, the weakest shoots extirpated in November
and December, or March and April, and seldom
more than two buds should be left on those selected

to stand and produce the next summer's growth.

He considers the leading errors of those who have
attempted the cultivation of osiers to consist in

employing improper soil, peat earth, perhaps, or

poor bogs ; and also in defective preparation of

the soil, though suitable in other respects. Failure

may, besides, arise from planting bad or useless spe-

cies of osiers ;
putting too few cuts in the ground ;

neglecting their subsequent culture, particularly dur-

ing the first spring and summer after plantation ; al-

lowing the shoots to be cut over after Christmas, and
before the middle of March, which may admit of the

stocks being much weakened by hard frosts succeed-

ing heavy rains, immediately after the twigs have

been cut, and Ijefore the wounds from the knife

have healed. By pursuing a system analogous to

what is here exposed, he calculates the profits of

an acre of osiers at about L. 18, 10s. ; and he men-
tions that he contracted to receive a sum between

L. 220 and L. 250, for the produce of twelve statute

acres and a half. It does not appear, however, that

this was an annual crop, and it is rather to be infer-

red that willows of several years growth formed part

of it. Mr Sheriff's experiments and observations

were rewarded with the gold medal of the Society

for the Encouragement of Arts and Manufactures.

Another cultivator, Mr Wade, calculated his profits

on fourteen acres, which were planted with 12,000

sets each, at intervals of 26 inches by 10, as amount-

ing to L. 10 ^er acre.

Among the experiments on the quality of soil may
be instanced a plantation made in spring, of large

cuttings, 18 inches long, thrust so far into the earth

as to leave four or five inches protruding. Part of

the ground had been in wheat after summer fallow,

and part, which was also planted, had been sown with

grass seeds. The plants made a more vigorous shoot

in spring than at any subsequent period, and but few

failed of the whole. Those which succeeded the

wheat produced the best osiers, and those which

were planted among the grass seeds the worst. Both

stood on a strong clay soil. From the difference seen

here, it has been concluded, that, as the cleanest

ground produced the best crop, summer fallowing

would be advantageous. Another example is given,

6
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where, of 350 sets planted in garden ground, of which

the soil was clay, 341 succeeded, producing, in the

first year apparently, a bundle 38 inches in circum-

ference, and some of the osiers above 10 feet long.

They were planted in the latter end of March, ar-

ranged in rows, between which was sown a crop of

beans. Both the interval separating the plants and

their age are arbitrary, as is also the extent of the

plantation, and we must likewise add the quality of

the soil, for experiments have not been made on a suf-

ficient scale to determine the fact. The most super-

ficial observer cannot fail to have remarked the compa-
rative slenderness of all plants crowded together, and

the superior strength of those apart from each other.

The sets of osiers, for several reasons, should be insert-

ed in regular rows : their age does not appear im-

portant, and no where is a more vigorous crop

produced than from the root of the oldest tree de-

prived of its trunk. In general, previous prepara-

tion of the ground is profitable ; and plantations

may thence be formed, which are to be annually cut

over for baskets and such light utensils ; but the

shoot is allowed to grow two, or even four years, if

strong rods are required for larger and coarser work-

manship. The rapidity and certainty with which

this plant vegetates, preserves it in a manner under
absolute control, and adapts it particularly for a

variety of mechanical purposes. Many cultivators

recommend deep insertion of the shoot into the

ground ; but here there is a limitation ; for if too

deeply inserted, the vegetation will be less vigorous.

At the same time, the powerful tendency to vegeta-

tion in a willow is rather an exception to ordinary

rules, and although the lower part be injured, roots

may spring nearer the surface. But it is not to be
overlooked, that if a tree be transplanted into too

deep a pit, the root, instead of striking out new
fibres, remains inactive, and the tree withers and
decays ; or if seeds be deposited too deep in the

earth, no vegetation will ensue
;
whereas, even those

on the surface will put forth a radicle, and establish

themselves there. In the former case, they either

lose the gei-minative faculty, or are destroyed ; but,

if a tree be transplanted into a shallow pit, the root

will spread, and the whole exhibit luxuriant vegeta-

tion. These are iacts which demand greater atten-

tion than they usually receive, and the depth at

which the shoots of osiers are inserted should be

carefully observed. Nevertheless, we must repeat,

that it does appear deep insertion is not equally

noxious to them as to other plants.

It is commonly understood, that willows flourish

no where but with abundance of water. Undoubted-
ly, adequate humidity is very essential ; but this ge-

neral position is quite eri'oneous, as experiment and
observation daily testify. Willows growing in water

have almost invariably a sickly aspect, few strong or

healthy scyons spring from them, and their vegeta-

tion is never so vigorous as when they are at some
distance from it. Every plant has a predilection for

a particular place, where the conditions of its aliment

and vegetation concur. The willow requires a con-

siderable degree of humidity, though it will also be
seen vigorous on drier soils ; but the vicinity of

water is an essential quality in selecting a suitable
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spot for a plantation. The purposes to which the

plants are to be applied must be considered, and the

circumstances of their growth so regulated, that they Bathino'.

become suitable and adapted for them. There isv^^-y-^^

little doubt, that, with due notice and consideration,

this plant may receive great amelioration by cul-

ture.

All plantations must be well fenced against cattle,

as the willow, both shoot and leaf, is a favourite

kind of food ; and as some particular caterpillars in-

fest the plant at certain seasons of the year, strip-

ping it totally bare and injuring its vegetation, care

should be taken to remove them as effectually as pos-

sible, (s.)

BATHING. In addition to the historical, eco- Medical

nomical, and physical details respecting the practice ^"^1 ^''y?'*''

of Bathing, which have been inserted in the body of
fe^tsV

the Encydopccdia, we find many investigations in Bathing,

the works of some of the latest authors, relating to

its medical and physiological effects, which require

to be attentively considered.

A methodical arrangement of these effects, re-

ferred to the respective divisions of therapeutic

agencies, would be of great use in enabhng us to

attain a distinct idea of their nature ; but such an

arrangement is, in fact, a matter of extreme diffi-

culty, for two reasons
; first, Because the tempera-

ture, the continuance, and the impregnation of the

bath, are capable of being so varied, as materially to

vary the nature of the remedy, without any distinct

limit between its dilferent forms
;
and, secondly. Be-

cause the classes of medical agents, to which several

of these effects belong, are by no means distinctly

defined ; to say nothing of the additional complexity

arising from the division of the effects into immedi-

ate and remote, which is often extremely important.

The remote effects, however, being of a more gene-

ral nature, and relating chiefly to the improvement

or deterioration of the actions of the whole system,

it is only the immediate effects that require to be

accurately analyzed and distinguished ; and these

we must endeavour to reduce to some methodical

classification of therapeutic powei's.

Baths, as depending on water, have been na-

turally referred to the class of diluent remedies, in

which water is comprehended ; and they have some-
times even been recommended as 7iuirients ; they

may also act as excitants of cutaneous sensation ; as.

stimulants, or rather calefacients, increasing the ve-

locity of the circulation of the blood ; as s7idoriJics ;

as diuretics ; as " sorbentia" or sorbefacients ; as re-

frigerants or astringents ; as tonics ; and as retard

dants of the pulse, a capacity in which some would

call them relaxants ; while they seem in manj;- cases

to be useful as antispasmodics, or to relieve certain

nervous affections, by something like a narcotic or

sedative power. We might also refer the mechani-

cal effect of ablution, in removing the natural secre-

tions of the skin, to the dietetic habits conducive to

the preservation of health ; but this process, though

highly necessary for our comfort, is perhaps less essen-

tially important to health, than has often been ima-

gined ; and, in some particular cases, the practice of

the very frequent removal of the unctuous arid volatile

secretions of the skin has even appeared to be injuri-

u.
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Balhing. ous, and ta occasion indolent tumours of the absor-

bent glands belonging to the parts concerned.

If we admit that baths are ever, strictly speak-

ing, either diluent or nutrient, we must suppose

the cutaneous absorbents to be the channels of

these actions ; and the majoi-ity of authors, both
ancient and modern, have certainly considered the

skin as imbibing, with great facility, not only wa-
ter, but also any kind of substance capable of being
dissolved in it ; nor is there any doubt that, under
some circumstances, the cutaneous absorbents have
been found to possess such a power in a certain

degree ; but Mr Seguin and Dr Currie have shown
that, in common cases, very little or no effect is to

be expected from this absorption ;* that the strongest

medical agents, when dissolved in the water of a bath,

exhibited no operation on the system while the skin

was entire ; and that no perceptible advantage was ob-

tainedfrom a continued immersionin a bath ofnutritive
fluids, notwithstanding the extreme exhaustion of the

system, in a case of completely obstructed deglutition
;

and they suppose that where weight has been gain-

ed during immersion in a bath, the absorption oc-

casioning its increase has been principally per-

formed by the lungs, retaining the moisture, which
they receive in abundance with the air inhaled.

The other immediate effects of bathing must de-

pend on the contact of the fluid with the skin, either

as simply moistening and softening the cuticle, or as

exciting a peculiar sensation in the cutaneous nerves,

whether of touch only, or of heat or cold, or, in

some cases, of slight pain, where the skin has been
previously in a state of irritation, especially if the

water contains a saline impregnation
; or, lastly, as

altering the state of the circulation by any of these

means, especially by the change of temperature
;

this effect being also often modified by the change
of the position of the body, and by the distribu-

tion of the pressure or resistance which supports

its weight throughout almost the whole surface, in-

stead of its being confined, as usual, to the parts on
which we sit or stand. The excitement of the

nerves of the skin appears to be salutary in many
cutaneous diseases, which are benefited by warm
bathing, whether in fresh or in salt water, or in sul-

fureous or other mineral waters, as at Harrow-
gate, and at Baden, and Pfeffer and Leuck in Swit-

zerland ; the bathers sometimes remaining whole days
in the water for weeks together, until a peculiar

efflorescence has appeared on the skin, and has again

disappeared.f The mud baths in the north of Italy are

of a nature soraewliat similar, and are said to be of con-
siderable advantage in some paralytic cases. But ifwe
allow the truth of the opinion of Seguin and Currie, we
must infer that there are few instances in which the

effects of bathing on the system in general can de-

pend much on the impregnation of the water; and
we ought perhaps to attribute the acknowledged ad-

vantage of sea bathing in a variety 6f diseases, in

great measure, to the mildness and equability of the

temperature of the sea. It is true, that persons ac-

cidentally wetted with salt water are but little lia- Bathing,

ble to take cold ; and this fact has been supposed to

indicate some stimulant property in the contents of
the fluid ; but it may be explained, with greater sim-
plicity, from the slower evaporation of sdt water,

which causes it to carry off heat much less rapidly

than fresh, the coohng process being also retarded
by the greater moisture of the sea air.

In order to determine how far any kind of bathing
may properly be called a stimulant or calefacient, we
must consider what are the tests by which we judge
of the increased rapidity of the circulation of the

blood. The term calefacient is, indeed, somewhat
objectionable, as implying, that animal heat depends
solely or principally on the motion of the blood,

which is not, in the present state of our knowledge,
the most probable opinion ; and besides this etymo-
logical inaccuracy, the definition of the term, as im-
plying an accelerated circulation, involves a con-
siderable difficulty, since we have no means of as-

certaining whether increased frequency of pulsation

compensates, or not, in any particular instance, for

diminiJihed fulness and strength. On the other hand,
the operation of almost all medical agents is such as

to relieve us from this ambiguity in the application

of the definition ; for we can scarcel}' mention any
remedy which materially accelerates the pulse, with-

out, at the same time, increasing its strength. There
are, indeed, many medicines which are often designat-

ed by the vague denomination of stimulants, and
which have no effect whatever on the circulation,

but either simply atmJcen the nervous energies in

general, or excite local sensations of heat or pain^

and this multiplicity of significations is a sufficient

reason for rejecting the term from a correct classifi-

cation. It happens, however, not unfrequently, that

astringent and febrifuge medicines will reduce the

frequency of the pulse, and increase its fulness ; and
it becomes necessary, for an accurate analysis of the

operation of remedies which affect the circulation,

to distinguish the accelerants of the pulse from the

augtneniatives and the intensitives, all of which may
possibly be independent of the production of an in-

crease of temperature ; and this increase may also

in some cases be produced, at least in the extremities

and the superficial parts, and apparently also in the

whole system, without any change in the circulation,

by the operation of certain remedies, which might
be called thalptics, if it were necessary to distin-

guish them as independent agents : and to these

four classes we might add four others of an exactly

opposite nature, which might be called retardants,

diminutives, and remissives of the pulse, and psyctics,

or direct refrigerants; and the last four classes

would belong to a general division of remedies com-
prehending those which lessen the force of animal

actions ; a division which it has not commonly beea
found necessary to establish, for any practical classi-

fication of the materia medica.

Now, it appears that a hot bath, of a temperature

exceeding 98°, the usual heat of the human body,

* Currie's Medical Reports on the Effects of Water, 8vo. Liverpool, 1798, p. 244.

t Marcard uber die bader, 8. Hanov. 1793. Traduit par Parant, 8. Par. 1801, p. 40, 41.
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<vHiin?. win commonly act both as an accelerant and an aug-

mentative of the pulse, but probably not as an in-

tensitive ; it may, however, very properly be classed

as a calefacient, if such a description of remedies

be admitted. ^ Dr Parr* says, that a bath of 100°

rendered the pulse fuller and more frequent; but

that, after the bath, it was slower than usual ; at

higher temperatures, the effects were still more

marked; and in Marcard's experiments (p. 71) the

results were nearly similar. Dr Haygarth observed

(Marcard, p. 67), that in a bath of 114;° the pulse was

rendered more frequent, and the arteries were evi-

dently dilated. In Finland, according to Martin

{Marcard, p. 223), the vapour baths are usually

heated to about 120", and they often increase the

frequency of the pulse from 70 in a minute to 110
or 120. Fourcroy mentions a bath of 66° degrees,

which must have been of the centigrade scale,

making 151° of Fahrenheit, and not 181", as Mar-
card supposes (p. 2l6), which was followed, an hour

afterwards, by a fatal apoplexy. Whatever exagger-

ation there may be in this report, it may still serve

to explain to us the excesses which were frequently

committed in the use of baths by the Greeks and
Romans, and the pernicious effects attributed to them
by the ancient physicians. Hippocrates observes

{Aph. v. l6), that the too frequent employment of

hot bathing causes a softness and debility of the

muscles, a want of firmness of the nerves, and a
dulness of the faculties, with occasional haemorrhages
and faintings, sometimes even terminating in death

;

and in the Clouds of Aristophanes, we have a mock
defence of warm bathing deduced from the usual

dedication of hot springs to Hercules, which implies

a perfect confidence in the opinion of the pernicious

tendency of the practice, accompanied, or followed,

as it frequently was, by other indulgencies, to which
it has too often given occasion. This traditional

condemnation of hot bathing has been erroneously

transferred by some of the moderns to warm or tepid

bathing ; and since it has been asserted by authors

of high celebrity, that air above 60° will generally

occasion a sensation of warmth, it seems to have

been inferred that water above 60° must constitute

a warm bath, and consequently produce enervating

and debilitating effects. The fact is, however, that

a bath below 100° is scarcely ever heating in any
material degree ; and even at 100°, the pulse, though
somewhat accelerated, is often not at all augmented in

fulness, nor are the subsequent effects materially

different from those which usually result from an

equal acceleration produced by any kind of mode-
rate exercise. It is observed by Galen in his Treatise

on the Pidse [0pp. Vol. III. p. 3. Ed. Bas.), that
" baths, when moderately warm, cause the pulse to

be full, and strong, and frequent ; when excessively

hot, small and obscure, but frequent and hard,

sometimes, however, after a time, becoming slow,

though still feeble." Of this retardation of the pulse

in a very hot bath we have no experience in modern

times ; it is obvious, that what Calen Calls moderate- Batbiug.

ly warm, we should at present term a hot bath ; and '"'•^r''^

probably his excessively hot baths somewhat re-

sembled that which is mentioned by Fourcroy,
*' Cold baths," he says, " at first make the pulse

slow and weak ; afterwards, if they disagree, and
produce torpor, the pulse remains weak ; but if the

bath is likely to strengthen the system, producing a
salutary glow, then the pulse becomes full and strong,

and natural in point of frequency."

It is, however, remarkable, that the cold bath not

uncommonly renders the pulse very considerably

more frequent at the first immersion ; a circumstance

which was particularly observed by Athill, f and
which, notwithstanding Marcard's doubts, has been
since fully confirmed by Dr Stock. This increase of

frequency seems principally to depend on the painful

sensation of cold occasioned by the first immersion,

especially while it is incomplete ; it is commonly very

transitory, and is succeeded by a retardation, while

the fulness of the pulsations is diminished from the

first.

The sudorific effect of the hot bath seems to be, in

great measure, the natural consequence of the acce-

leration of the circulation, and to be nearly propor-

tional to this acceleration, being also favoured by the

softening of the cuticle, and perhaps by the dilata-

tion of the cutaneous exhalants. It is principally re-

commended in rheumatism, and it is also considered

as conducive to the cure of some cutaneous affec-

tions ; and when this effect is thought particularly de-

sirable, it is usual to take the bath late in the evening,

and to promote its operation by going into a warm
bed immediately after it.

In considering these and other changes produced
in the system by bathing, we must be careful to avoid

the very common error of applying inaccurately and
indiscriminately the laws of mechanical and physical

agents to the effects produced in the animal econo-

my. Some of the latest and best authors on thera-

peutics have talked of the expansion of the fluids

contained in the vessels, in consequence of the ele-

vation of temperature occasioned by the warm bath,

and of the contraction of the vessels themselves by
the cold bath, as if they were phenomena of tlfe same
kind, and simply opposed to each other. The truth

is, that the mean temperature of all the fluids in the

body is seldom elevated more than a degree or two
by the effect of a bath of any kind ; and even if the

elevation were ten degrees, the expansion of all the

circulating fluids would not exceed the bulk of a sin-

gle additional ounce of blood or of water. The me-
chanical efiect of cold, on the other hand, would im-

mediately tend to lessen the tension of the vessels,

by contracting the fluid contained within them more
than the vessels themselves ; but this effect would be
scarcely more sensible than the former, even if we
allowed that the general temperature might be de-

pressed 10° or 12°, as it seemed to be in spme of Dr
Currie's experiments ; and the actual contraction;

* De Balnea, Med. Comm. Ed. i. 297, or Marcard by Parant, p. 66.

f On Cold Bathing, Marcard, p. 239 ; Med. Comm. Edinb. vi. 62.

X Medical Collections on the Effects of Cold, 8vo, Lend. 1805, App.
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Bathing, which is really observable in the superficial parts
•^^^^^^ during immersion in the cold bath, can only be

referable to the action of living powers, which
fall decidedly under the description of involuntary

muscularity. Dr Parry's late experiments have
very clearly shown the existence of such powers,

and exhibited their temporary and local action. *

He found that, when the carotid of a ewe was laid

bare, its circumference was 525 thousandths of an
inch; " but it almost immediately shrunk, through the

whole space which was exposed, so as to become in

circumference only .470 ; at the same time, a por-

tion of the artery, before the contracted part, and
which Iiad been more recently exposed, was .635 ;

the pulse in the dilated part was very strong and full,

that in the contracted part very weak and soft."

Dr Parry has chosen to distinguish these effects from
those which are observed in other muscular parts by
a peculiar denomination ; but the distinction appears

to be perfectly arbitrary, and Dr Young, whom be

quotes as denying the muscular powers of the arte-

ries, on account of the chemical nature of their

coats, has expressly asserted their muscularity, in

contradiction to the conclusions of Bichat and Ber-

zelius. [Medical Literature, 8vo, Lond. 1813, p. 502.)

But by whatever terra we choose to denote the ef-

fect, there is little doubt that an unusual degree of

cold has a tendency to produce such a general con-

traction of the coats of all the superficial capillary

arteries ; and the diminution of their diameter must
necessarily increase that part of the resistance to the

blood's motion, which is derived from its friction

against the sides of the vessels, and must, therefore,

tend materially to lessen its velocity. Again, if the

contractions of the heart are at all proportional in

magnitude or in frequency to the quantity of blood

entering it, and acting as a stimulus to its motions,

it is not unnatural to suppose that its pulsations will

be rendered feebler by the diminution of that quan-

tity, occasioned by the increase of the resistance,

and that the primitive retardation will be redoubled

by the operation of this cause. At the same time,

however, that the cutaneous vessels are contracted,

those of the internal parts must necessarily be en-

larged*. Hence arises the sensation of oppression on

the chest, with the sobbing or panting for breath,

which generally occurs at the first immersion in cold

water, from the fulness of the vessels of the lungs,

and which is increased, in some measure, when the

immersion becomes total, by the pressure of the wa-

ter on the abdomen, and consequently of the con-

tents of the abdomen on the diaphragm. From the

same cause arises also the pulsation in the descend-

ing aorta, which has been observed to be much more
distinguishable after swimming than at other times

{^Medical Transactions, Vol. V.) ; the internal vessels

being distended so as to exhibit the effects of the

heart's action more violently, and the heart itself

beating with more than usual force in consequence of

the exertion, while the contents of the abdomen are

compressed, and are enabled, by the presence of the

surrounding fluid, to transmit the pulsation very com-

pletely to the superficial parts, to which the hand is Bathiug

applied. The diuretic effect of a cold bath may
be partly explained from a similar distension of the
renal vessels, which must be favourable to the secre-

tion of the kidneys ; and if the same effect is some-
times produced in a hot bath, when the superficial

vessels are rather dilated than contracted, it is in this

case much less considerable than in the cold bath,

and probably only takes place in consequence of the
increased rapidity of the circulation, which affects

the whole sanguiferous system.

The glow, which succeeds to the first sensation of
cold, may be attributed in great measure to the in-

creased sensibility of the nerves after a partial tor-

por, rendering them more susceptible of the sensa-
tion of heat, which is always relative to the actual

temperature of the skin ; but it appears, from Dr
Currie's experiments, that there is also sometimes a
real increase of heat as measured by the thermome-
ter; and it is probable, that the causes concerned in

the production of animal heat are called up into a
more vigorous exertion, in a strong constitution,

whenever they are required for the purposes of life

;

so that they first supply the superficial parts of the

body during the immersion, with as much heat as is

necessary to overcome the painful sensation of cold,

and afterwards, by a continuation of the same action,

occasion an actual elevation of temperature above
the natural standard. Dr Currie found, that, during

the affusion of a bucket of cold salt water on the

heads and whole bodies of two healthy persons, no
depression of temperature was observable ; but in a
minute or two afterwards, although they remained
without motion, the mercury rose 2° : in a third per-

son of a feebler constitution, although the tempera-
ture remained equally unchanged during the affusion,

it sunk, in a minute after, half a degree. These ef-

fects seem to be almost entirely independent of any
change in the state of the circulation, which must
be rather retarded than accelerated, while the gene-
ration of heat is increased. It is true, that the heart

might be called into more powerful action at the

same time that the pulsation at the wrist became
feeble, from the permanent contraction of the radial

artery ; but the action of the heart would still be ex-

hibited by the carotids, undisguised by this modifica-

tion ; and the carotids have not been observed to

beat more strongly in the cold bath than at other

times, although Dr Currie has remarked, that when
" the pulse could hardly be felt at the wrist," " the

heart pulsated with great steadiness and due force

a fact precisely analogous to Dr Parry's interesting

experiment on the carotid of the ewe.

Warm baths may be classed with propriety among
the most useful sorbefacient remedies; but it is not

easy to decide, whether they are much more active

in promoting absorption than other sudorifics, or

than evacuants in general. When the weather de-

prives a valetudinarian of his accustomed walk, the

bath often affords him a valuable substitute, increas-

ing the appetite, and promoting the digestion ; but

too great an appetite, without muscular exercise, is

* Experimental Inquiry on the Arterial Pulse, 8vo, Bath, 181 6, p. 41.
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Baihing. sometimes an evil, and this may have been one of the

causes of the inconveniences occasioned by an abuse

of bathing. A warm bath has often been of advan-

tage in promoting the absorption of dropsical fluids,

especially when they are of limited extent, as in

cases of partial anasarcous swellings ; but the most

important sorbefacient effect of bathing is exhibited

in the cure of glandular diseases, for which sea wa-

ter, whether in the form of a warm or a cold bath,

has long been considered as a specific remedy ; and

there is no doubt that a residence by the sea side,

with a judicious employment of bathing, and the oc-

casional internal use of sea water, or of some equi-

valent remedy, has been of the most essential service

to many constitutions, which have exhibited these

symptoms of general debility and languid absorption;

the tonic and sorbefacient powers of the remedy be-

ing happily combined, for invigorating and calling into

activity the diminished energies of the constitution.

The refrigerant or astringent powers, both of warm
and of cold bathing, have been abundantly elucidated

by the late Dr Currie, who has introduced the reme-

dy into general practice, as a febrifuge, especially in

the form of cold or tepid affusion, with the most sa-

lutary effects. It is not easy to determine how far

the contraction of the superficial vessels by the

astringent powers of cold, and how far the retarda-

tion of the pulse, which may possibly be dependent

on that contraction, are concerned in the advantage

derived from bathing in fevers ; but it is at least ob-

vious that the remedy does not operate simply by

the abstraction of heat, since the tepid affusion is

often more rapidly successful in abating fever than

the cold. We may also collect from the experiments

of Marcard, that a bath at about 90° is more elfica-

cious in abating the frequency of the pulse, than at

any lower or higher temperature ; and these facts

appear to afford a very strong argument against the

hypothesis,, that the principal utility of the cold affu-

sion depends on the sudden shock which is given

to the nervous system. Dr Currie has frequently

found the pulse reduced by a single cold affu^on

from 120 or UO to 80 or 90, and the heat from 1040

or 106° to the natural standard. But he very pro-

perly limits the employment of the remedy to those

cases in which the temperature is considerably ele-

vated, and the arterial system is in strong action,

without local inflammation ; and where thei'e is less

vigour in the system, he often employs the tepid in-

stead of the cold affusion, or even contents himself

with moistening the face and the extremities; for

instance, in hectic fever, the hands and feet only,

which he finds actually hotter than the rest of the

body. A late writer on consumption has very justly

remarked how much of Dr Currie's reasoning on the

effects of cold bathing had been anticipated by Ga-
len, although, for want of a thermometer, he had
not been able to employ the remedy in fever with

safety. " Bathing," says Dr Young {On Coiisump-

tive Diseases, 8vo, Lond. 1815, p. 135), " is very

strongly recommended in the Method of Healing, and

the process is very minutely described : first warm
air is employed, next warm water, and then cold

water, and lastly, the sweat is wiped off. When we
are fatigued or dried up by exercise, the bath re-

stores us to comfort, and defends us from fevers. A Batliins

strong young man in the country will plunge into

cold water at once when heated, and be much re-

freshed by it. Animals also wash themselves when
they are hot, by a natural instinct, as they eat when
they are hungry, and seek warmth when they are

cold. In fevers, if we had sufficient powers of dis-

crimination, we might probably sometimes derive ma-
terial advantage from the use of the cold bath, with-

out premising the hot ; and some persons have been
actually benefited by this remedy. But without a

more intimate knowledge of diseases than we possess,

we cannot generally venture on the practice ; and
least of all in hectic fever, where there is not strength

enough to bear the shock. A stout young man,
having a fever, in warm weather, without visceral

inflammation, would bring on a salutary perspiration

by bathing in cold water ; and if he were in the ha-

bit of cold bathing, he might have recourse to it with

the more confidence ; but, for the hectic, it is un-

safe, especially when there is much emaciation : thus,

in a hot and dry summer, those who have travelled

far, and are become thin and weak, have no need of
being cooled, nor would it be safe for them to use

the cold bath without first going into the warm. For
we seem to be hardened by the cold bath like iron,

when heated first ; and if we previously warm our-

selves by exercise, the effect is the same." Dr Cur-
rie's relation of an adventure of his own might almost

be supposed to have been intended as a commentary
on these remarks of Galen. [Reports, p. 120.) " On
the 1st of September 1778, two students of medi-
cine at Edinburgh set out on foot on a journey, a
considerable part of which lay along one of the rivers

of Scotland. They started by sun-rise, and proceed-
ed with alacrity in the cool of the morning. At the

end of eight miles, they breakfasted, rested for an
hour, and then resumed their journey. The day
grew warm as it advanced, and after a march of eight

miles more, they arrived heated, but not fatigued, on
the banks of the river above mentioned, about eleve

in the forenoon. Urged by the fervor of the d"
and tempted by the beauty of the stream, they s^P"

ped instantly, and threw themselves into the

The utmost refreshment followed, and when f^Y
^'^'

tired to the neighbouring inn, this was succ^'^^^'J'^

a disposition to sleep, which they indulger'

afternoon they proceeded, and travell'S
sixteen

miles further at a single stretch, arriv*^ ^ J,?'^

where they were to sleep, a little after^^'^^^^'

afternoon had been warm, and the/perspi/ed pro-

fusely : but the evening was tempeate, a^a rather

cool. They had travelled for som< niile< ,^owly, and

arrived at the end of their joi^'ney
i^ened and

wearied with their exercise. The ref-^
jment wliich

they had experienced in the morn'^F batlnng

induced, however, one of them to
epeat the experi-

ment, and he went perfectly coo''"*^
^^me river,

expecting to relax his limbs ir-^he water, and after-

T^rards to enjoy profound slet'-,
consequences

were very different. The ^we/d, which was so re-

freshing in the morning, noA^ felt extremely cold

;

:and he left the water hastiV- No genial glow suc-

.ceeded, but a feverish chiJ'remained for some time,

with a small frequent pul>; and flying pains over the
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body. Warm liquids and frictions brought on at

' length considerable heat, and towards morning per-

spiration and sleep followed. Next day about noon

thfiy proceeded on foot, but the traveller who had

bathed was extremely feeble ; and though they had

to perform a journey of a single stage only, as some

part of it was difficult and mountainous, he was

obliged to take the assistance of a carriage which

overtook them on the road. It was several days be-

fore he recovered his usual vigour."

The experiments of the same judicious author,

published in the Philosophical Transactions for 1792,

afford some striking illustrations of the effects of se-

vere cold : he employed baths at the temperature of

44° and 40" ; the natural pulse of the person sub-

jected to the experiment was about 70 in a minute,

and it was generally raised to 85 or more by the pre-

paration for immersion ; but in the water it invariably

sunk to about 65, becoming firm, regular, and small.

The change of temperature, as measured under the

tongue, was still more remarkable, and greater than

could have been expected either from reasoning or

from former observations ; for the mercury fell, within

a minute or two after immersion, from 98" or 100°

to 87° or 88° ; it then rose gradually, but not regu-

larly, in a quarter of an hour, to about 96°. Upon a

second exposure to the wind, it fell to about 90°, and

-was in one instance lowered 2° more at the first im-

mersion in a bath of 97|°, in which the natural tem-

perature was by degrees recovered, although not much
more rapidly than it had risen during the former im-

mersion in the very cold water ; but what raised it

by far the most speedily was the application of very

hot water to the region of the stomach. When, how-

ever, Dr Currie himself went slowly into a bath of

36°, in a light flannel dress, and remained in it for

two minutes, no observable alteration was jiroduced

in the heat of his body ; and this circumstance might

almost induce us to suspect that the other subjects

of his experiments had incautiously allowed their

nouths to be cooled by the inhalation of the cold air.

^' Marcard's experiments (p. 71) not only confirm

fact of the general retardation and diminution of

ulse by the cold bath ; but they show that the
retartj.jQ„ commonly extends to all temperatures
below

'^^t of the human body, becoming, indeed,
much m^g remarkable in the tepid bath than in a
bath of th ordinary temperature of the atmosphere,
whicl. does not appear to produce the effect with
equal mifornjty. Thus, in a bath at 60° and at 63°,
the pulse was tether accelerated than retarded: in

six experiments «rom 70° to 80° inclusive, taking the
mean of ail t^Q quantities, in order to obtain a result

less liable to Kicidental errors, and representing all

the experimenti^in ^ compendious form, the tempe-
rature was 7£.°, >nd in 20 minutes the pulse was
reduced from 78 tc^Q . \^ four from 80° to 90°, the
mean temperature w^ gyo^ and the pulsations were
reduced in 54 mitute. from 91 to 75 : in three at

90°, the mean reduttion^n 36 minutes was from 97 to

75 : and three experiment, above 90° give for a mean
temperature 92°. and i reduction from 82 to 70, ef-

fected in 35 minutes. Marteau had found a slight

reduction of frequency ai/)30 . but at 96°, according

to Dr Parr, there is commonly no observable change. Baiim?.

{Marcard, p. 63, 66.)

From these experiments Dr Marcard very justly

infers, that in a great variety of cases, the warm
bath affords the only direct and certain mode of

lowering the pulse without inconvenience (p. 88) ;

and we must be contented with the empirical know-
ledge of this fact, without attempting to explain why
a temperature of 90° is more favourable for the re-

tardation of the pulse, than a much lower tempera-

ture, at which the thermometrical heat would cer-

tainly be more rapidly reduced. Dr Stock has also

made several observations on the effect of cold bath-

ing on the pulse; but, in his experiments, the retar-

dation was iTiuch less constantly observable than the

diminution ; a variation which frequently occurs

when the temperature is very low.

The salutary effects of cold applications, in some
cases of gout, were well known to Hippocrates, and
have been more lately extolled by Homberg, Floyer,

and Pietschen: Marcard (p. 256) very properly states

the objections to their employment, and, notwith-

standing all that Dr Kinglake has done to recom-
mend them, they have not been adopted by prudent

practitioners, except in very recent cases, and in

young and unbroken constitutions. Aretaeus pre-

scribes the affusion of cold water for giddiness and
headache, and it has certainly been successful in some
obstinate cases of this kind {Marcard, p. 255) ; and
has even appeared to be a powerful palliative in some
descriptions of mania. In fevers, Dr Currie found

its effects more permanent than those of the tepid af-

fusion, although not always so speedy.

We have ample experience of the tonic powers of

'bathing in more than one of its forms ; although no
more than thirty or forty years ago, the great majo-

rity of practitioners in Great Britain were disposed to

confine these powers within the limits of the cold, or at

most of the tepid bath. But travellers in warmer
countries had often informed us of the invigorating

effect ©f a warm bath taken after fatigue ; and Bruce,

in {^articular, extolled its comforts and its salubrity,

from having used it in Egypt. The opinions of Mar-
card on the same subject were partly made known
through Beddoes : Count Rumford, in his thirteenth

Essay, has exhibited, in a popular point of view, the

benefits which he himself derived from taking the

warm bath habitually in the middle of the day ra-

ther than at night ; and Dr Alexander Buchan, in

his work on sea bathing, has assisted in dissipating

the remaining prejudices against its employment as

a mild tonic. For feeble or enervated constitutions,

and for persons who have suffered from great fa-

tigue, it is decidedly preferable to the cold bath

;

but as the strength is gradually recovered, it may
often increase its efficacy to lower the temperature

by degrees. We may begin, for instance, with a

warm bath at 96° or 98°, and lower it by degrees

to 90° or a little less ; and hence the transition to

the open sea in the middle of a summer's day will

not be too abrupt, the water being often heated to

70° or more on a coast well suited for bathing ; and

if the constitution appears to acquire strength under

the experiment, the hour of bathing may be made
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earlier and earlier, until the temperature is no high-

er than about 60°. The time of remaining in the

water may also be modified according to the powers

of the constitution ; a single immersion being the

most easily supported, and a longer continuance in

the water, till the sensation of cold has subsided,

calling forth the faculty of generating heat into fuller

action; observing always not only how the health

appears to be affected, but which mode is the most

conducive to the pleasure or comfort of the indi-

vidual, which will often throw some light on the

operation of the remedy. In most cases it will be

found, that where either warm or cold bathing agrees

with the constitution, it is followed by a sense of

youth, and vigour, and self complacency, which is

equally agreeable and salubrious. We must also

make allowances for peculiarities of constitution,

which may require a deviation from the temperature

usually recommended. Thus, there are some persons

who have so singular a sensibility, as to feel a bath of

110° not too warm, and to be absolutely chilled by a

bath of 100° : and, in such cases, it is probable that

at 105° the pulse would not be materially accelerat -

ed. In other instances, the cold bath produces

headache and dejection of spirits. This inconvenience

is sometimes obviated by proper evacuations, which

should also always be premised to bathing, where

there is any appearance of visceral disease, or of

congestion of any kind. The sea water will answer

this purpose sufficiently well, either alone or mixed

with warm milk, or with some chamomile flowers in-

fused in it ; but it has no material advantage over

any other cathartic which may be preferred by the

patient. It is also recommended by all authors on

cold bathing to plunge in head foremost, and this

precaution is highly proper where there is any ap-

prehension of headache, but in other cases it is of

little moment. If, after all, the cold bath continues

to disagree, it will be generally advisable to exchange

it for the warm ; and after a time it may be proper

to give the cold a second trial.

it is unnecessary to enter into a minute detail of

the diseases in which bathing is useful as a tonic. It

is, however, particularly indicated in a variety of

complaints which are peculiar to females; and to

weakly children, especially such as are ricketty and

scrofulous, sea bathing is most essentially necessary.

On the other hand, cold bathing is almost universal-

ly to be avoided where there is any consumptive

disease, or any inflammatory affection of any of

the internal parts ; an exception which is easily un

derstood, from the natural tendency of cold to cause

a congestion of blood in the vessels of those parts,

in consequence of the contraction of the superficial

vessels. The sudorific effect of the warm bath, fol-

lowed by the refrigerant quality of the tepid, and

the tonic powers of the cold, exhibit a succession of

remedies nearly analogous to the mode of treatment

which is usually found to be most successful in fevers

of various kinds ; in most of which we begin with

sudorific medicines, and proceed to astringents and

tonics. Hippocrates, in his book on the use of li-

quids, observes that gout is one of the diseases in

which both hot and cold applications afford effectual

relief ; and the remark is equally just with respect to

some cases of rheumatism ;
but, more commonly, the Bathing.

best mode of using baths in rheumatism is to begin '""^"V"^

with a bath raised, during the immersion, to as high

a temperature as the patient can bear, so as to act as

a powerful sudorific, and to continue the course,

when the pain has been relieved, at lower and lower

temperatures, ending it with cold bathing in the open

sea.

Notwithstanding the acknowledged utility of warm
bathing in a variety of circumstances, there may pos-

sibly have been some exaggeration in the marvellous

opinions which have been sometimes entertained of

its utility for the prolongation of life. Galen has

indeed mentioned a number of persons who had at-

tained a great age, and who vv'ere in the habit of

making daily use of the bath, which is enough to

prove" that such a habit cannot be extremely perni-

cious ; and if we supposed a constitution to retain

all its energies, but to have them concealed and ob-

scured for want of proper stimuli, the warm bath

might tend to remove the evil ; but it is more natu-

ral to believe, that the approach of old age has a

tendency to weaken the radical powers of the con-

stitution, which cannot afford to be roused into dis-

proportionate exertion ; and to apprehend, that the

temporary vivacity and activity, superinduced by
any foreign agent, whether by warm bathing, or by
a removal to a warmer climate, would only tend still

more to exhaust the already diminished store of

vitality.

The narcotic and sedative, or specifically antispas-

modic effects of bathing are most effectually exhi-

bited, in ordinary cases, by the warm or tepid bath,

which is often employed for the relief of pain, and
for the removal of any irregular or convulsive affec-

tion. Possibly also the eftect of the warm bath in

retarding the pulse may be partly derived from its

sedative powder as affecting the heart ; and if we take

this connexion for granted, we may infer from it,

that the antispasmodic effect will be most advanta-

geously obtained from a bath at 90", which has been
found to retard the pulse the most effectually. But
where there is internal inflatnmation, it may be de-

sirable to dilate the superficial vessels by a bath

somewhat hotter than this, so as to relieve the inter-

nal parts from a part of the fluid which distends them,

but without increasing the velocity of the circulation

by too high a temperature. The cold affusion is

also a powerful remedy in many cases of tetanic

disease. Hippocrates (Aph, v. 21) has remarked,

that it often creates a glow which overpowers the

convulsive contraction, especially where the subject

is young and athletic, the weather hot, and the dis-

ease independent of local injury ; and the modern ex-

perience of Dr Wright and Dr Currie has confirmed

and extended the observation. In another passage

he tell us [Aph. v 25), that the abundant affusion

of cold water generally relieves and removes swell-

ings and pains in the limbs as well as spasms, pro-

ducing a moderate degree of torpor, which super-

sedes the pain ; but, in fact, the relief of inflamma-

tory affections by cold is rather to be referred to its

astringent than to its sedative powers. This is, in-

deed, a point which has been much discussed by mo-
dern theorists ; but it must be confessed^ that all our
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theories are of little importance in physic, any fur-

ther than as they assist us in clearly comprehending
and distinctly remembering the facts, which we de-
rive from immediate experience in the treatment of
diseases. (v. n.)

BATNEARS, or BATTIES, a people of the north
part of Hindostan, inhabiting a country which ex-
tends about 200 miles in length, and 100 in breadth,
and of which the capital is Batneer, situate, accord-
ing to some authorities, 1 70, and according to others,

219 niiles west-north-west of Delhi. This country
comprehends part of the province of Delhi, Lahore,
and Ajraeer.

The Battles present many peculiarities in manners
and customs, distinguishing them from the other

people of Hindostan. They seem to consist of three

different races ; the chief are Rajpoot Mahometans

;

the common people Jauts, who have adopted the

same religion ; and the cultivators of the soil are

called Ryis, a very peaceable and inoffensive class.

But in general they are characterized as shepherds
;

and although principally restricted to the territory

whence their name is derived, various tribes of them
are to be found in the Punjab ; as they are also scat-

tered over the high grounds to the east of the Indus.

But great obscurity prevails in eveiy thing regarding

them.

The Batties are Mahometans, and highly venerate

the memory of a certain saint, Sheik Fereed, who
flourished in the fifteenth century ; and it is said,

that however adverse to their natural disposition,

should any one, in invoking his name, claim their

protection, it is never withheld. Yet their cus-

toms, in okher respects, are at variance with those of

the Mahometans ; and particularly in the females ap-

pearing, without any reserve, unveiled in public, and in

their associating promiscuously with the men, as in

other countries. The wives of the Rajpoot chiefs form
an exception ; and it is reported among these Raj-

poots, that their ancestors migrated some centuries ago
from the district of Jesselmere, and after various vi-

cissitudes, settled in the Batneer country. Most of
the inhabitants under their rule were originally Jauts,

dwelling on the western bank of the river Sutledge,

in the twenty-ninth degi'ee of north latitude, and
who have not been known long in the portion of
the peninsula now occupied by them. Having era-

braced the Mahometan faith, they were invited by
the ancestor of the present Rajah of the Batties to

cross the river about a century ago, and settle in his

country, where their posterity still reside. The Jauts
constitute the lower orders of the people, and are

treated with great moderation by their superiors.

The whole territory, extending as above described,

is apparently under the dominion of a supreme prince

or rajah, whose authority is acknowledged by in-

ferior chiefs or rajahs ; for the term rajah, in

strictness, applies to none but those invested with

a paramount rule. This potentate can bi'ing

20.000 or 30,000 troops into the field, but quite

undisciplined, and despising the necessary prin-

ciple of subordination. His revenue chiefly arises

from the plundering of his troops ; for their wars
are directed more to predatory purposes than to

an open contest ; and the rajah, instead of repress-

ing the ravages of this immense banditti, willingly Batiies-

participates of the spoils. When strangers observed to ^•^v'^^
him, that the soil and agriculture of his country were
sufficient to enable his subjects to enjoy plenty, he
replied, that the number of Rajpoots in his service

is so considerable compared with the mass of the
people, that, should he attempt to restrain the depre-
dations of the latter, the subversion of his own autho-
rity might ensue, because it would be interfering

with old and established customs. The rajah who
made this remark was in every respect a good and
humane character.

But the people over whom he rules are by no
means entitled to the same repute

; they are of a
cruel, savage, and ferocious disposition

; they enter-

tain an utter abhorrence of the usages of civilized

life
; they are thieves from their earliest origin, and

during their predatory incursions into the neigh-
bouring districts, do not scruple, though unresisted,

to add murder to robbery. This systematic plunder-
ing produces a revenue of above L, 120,000 per an-
num to their princes, at least that is the conjectural

amount, for there are no data whereon to form exact
calculations.

Many of the Batties appear to be entirely nomadic,
changing their residence from place to place, as sub-
sistence fails. Their exports are horses, camels,

bullocks, buffaloes, and ghee ; and they sell some
surplus grain above what is necessary for their

own consumption; but their traffic is very incori-

siderable ; and what they do carry on is with the

petty merchants of Behadra, Nohur, and other

towns, through the means of the disciples of the

Sheik Fereed, their favourite saint. A large portion

of the country is unproductive ; but along the banks
of the river Cuggur, from Batneer to the town of
Futtahbad, the soil is uncommonly rich, and well

adapted for cultivation. The inundations of this

river fertilize its banks, and the subsidence of the
waters leaves them to a great distance, prepared for

plentifol crops of wheat, rice, and barley, amply re-

warding the labours of the husbandman. It is the

scarcity of water which occasions the barrenness
j

of the ground; nevertheless, there is more raised

than the inhabitants can consume. Their horses are

numerous, but it is computed that they lose a fourth

of them annually by the sting or bite of a winged
insect ; for the injured part degenerates into an in-

curable cancerous sore.

We are unacquainted with any river of note, ex-

cepting the Cuggur, which is lost in the sands to the

westward of this district. According to the tradition

of the natives, its original bed being choked up by
immense quantities of earth, forced down from the

mountains, its course was altered.

The chief towns of the Batties are Batneer the ca-

pital, which lies in a situation almost inaccessible to

an enemy, for no water is to be procured within

12 miles, but what supplies the inhabitants
;
however,

it was taken in 1398 by Timour, and more recently

by General Thomas. Their other principal towns
are Arroah, Futtahbad, Sirsa, and Ramgah, and
there are many forts, which, though dett;nceless

against the skill of European troops, are impreg-

nable to the irregular marauders of Hindostan.
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Batiips. Numbefs of the Battles have, of late years, emigrated

from their native country, to establish themselves in

the western parts of the dominions of Oude; and se-

veral families of them are to be met with in Ilohilcund.

They are practised travellers, and well trained to it

by the laborious journies undertaken in crossing the

great desert to the west of their territories. These ex-

peditions are frequently made by large parties, for the

purpose of a predatory incursion on some peaceable

country more remote ; and they exemplify both skill

and determination in attaining their object. Camels

previously laden with provisions are dispatched to

different stations in the desert, which is about 130

miles in breadth, and deposited there. The most in-

telligent of the party, about to follow, are selected as

guides, and receive the most implicit obedience from

their comjjanions during the journey, which closes

at the frontier of the hostile country; or rather that

to which their hostility is directed. The guides,

by long experience, become expert, without com-

pass or land-mark : they seldom fail to conduct the

party to the appointed station where the provisions

will be found, and thence across the remainder of

the desert in safety. But should they accidentally

miss the points of rendezvous, and those where their

necessities shall be relieved, they are exposed to in-

evitable destruction, and any of their party heedless-

ly straying from the rest, become the victims of

the accumulated evils of hunger, thirst, and fatigue.

The adventurers steer their course by the sun in

the day-time, and by the polar star at night ; and by

similar aids they are enabled to retrace the way
they have travelled. Should provisions fail, a bul-

lock is killed, roasted, and partitioned on the spot,

and, after a hasty meal, the journey is resumed.

The history of the Battles has attracted the notice

of few European authors. They seem to carry on fre-

quent wars with neighbouring states, and are the

most formidable enemies that oppose the Rajah of

Beykaneer. The latter invaded their territoi-ies

some years ago, but without success, which is not

•surprising, considering the comparative smallness of

the force which he can bring into the field, and

the nature of the country. Temporary advantages

were, notwithstanding, obtained over the Battles, and

the Beykaneer Rajah erected a fortress in Batinda,

which, if not within their territory, is on its imme-

diate confines. This contributed to overawe them

(or a time, and repressed their incursions into his

own domains ; as, independent of the garrison, he

stationed a large body of cavalry in the fort, whose

frequent sallies and captures of cattle annoyed the

Batties so much, that they contemplated a total

emigration from their own country. But a mili-

tary adventurer, George Thomas, an Irishman by
birth, who, endowed with singular talents and intre-

pidity, had founded an independent state in the north-

west of India Tor himself, was then at war with the

province of Beykaneer. Having reached its frontiers,

the Batties solicited his alliance, and, to induce him

to espouse their cause the more readily, offered him

40,000 rupees, if he would reduce the obnoxious fort.

It appears, that the Beykaneer forces were now mas-

ters of Batneer, the capital, whither General Tho-

mas, who had accepted the proposals of the Batties,
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marched to dislodge them. He found a numerous Batties

garrison, and, having brought up his artillery, began
gj^j',,,*

to batter the place, preparatory to an assault. This,

however, the enemy avoided by capitulation, and was '

allowed to evacuate the city with the honours of war,

while the Batties were put in possession. In further

prosecution ofthe war, several actions ensued, and va-

rious fortresses were taken ; but it would appear, that

one of the Battie chiefs, at variance with General

Thomas, commenced hostilities against him, about the

period now alluded to; and, in this new warfare with

his late allies, his forces were so much reduced by

repeated encounters, that, being scarcely able to

stand an engagement, he fortified his camps. The
Batties, after frequent attacks, withdrew their troops

by night, whereon General Thomas took and burnt

Futtahbad, and other places, and might have occu-

pied the whole country ; but a neighbouring chief,

having concluded an alliance with the Batties and

sent 1000 cavalry to their aid, General Thomas re-

treated to Jyjur, a town within his own territory, in

order to relieve his people from the fatigues and dis-

eases of the, preceding campaign. (s.)

BAUME (Anthony), a druggist in Paris, dis»

tinguished by his knowledge of chemistry, and by his

practical application of that knowledge, was born at

Senlis in 1728. He was the son of an innkeeper,

and was put apprentice to the eminent chemist Geof-

froy. He had not received a regular school educa-

tion, a defect which occasioned him many difficul-

ties in prosecuting his scientific researches, which he

nevertheless did with much ardour. In 1752, he

was admitted a member of the College o^f Phar-

macy. Soon after he was appointed professor of

chemistry at that establishment, and in his lectures

he displayed the excellent arrangement which is

seen in his published works. He carried to a great

extent his commercial establishment in Paris for the

preparation of drugs for medicine and the arts, such

as the acetate of lead, the muriate of tin, mercurial

salts, and antimonial mixtures. At the same time,

he published papers on the crystallization of salts,

on the phenomena of congelation, on those of fer-

mentation, on the combinations and preparations of

sulphur, opium, mercury, boracic acid, platina, and

Peruvian bark, on the metallic oxides, the acetates of

the alkalis, on emetic tartar, on vegetable fecula,

and on vegetable extracts. In consequence of these

scientific works, Baume was elected a member of tho

Academy of Sciences. He wrote a great many ar-

ticles in the Dictionnaire des Arts et Metiers, and had

previously published several technological papers,

namely on dyeing, on the gilding of clock-work, on a

method for extinguishing fires, on the mode of keep-

ing corn, on buildings of plaster, on soap-making,

on clay, and on the nature of soils fitted for agricul-

ture. He made numerous experiments along with

Macquer, for the purpose of fabricating in France a

porcelain equal to the Japanese. He established the

first manufactory of sal-ammoniac in France, a sub-

stance which before that was obtained from Egypt.

He was the first who devised and set on foot a pro-

cess for bleaching raw silk. Having acquired a

competency by the success of these different under-

takings, he retired from trade, and devoted his

X
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Banm^ time to the application of chemistry to the arts.

II . He improved the process for dyeing scarlet at the

vj^!^^ manufactory of the Gobelins, and he published
' a cheap process for purifying saltpetre. He be-

stowed much time m forming an areometer in-

tended for general use ; and published a process

for obtaining a miid fecula from the horse-ches-

nut. By the revolution he lost his fortune, but

was not thereby disheartened : this calamity led him

to resume his trade. He was chosen a correspond-

ent of the Institute in 1796. He died in ]804, at

the age of 76". He was temperate, regular in his

liabits, and active. Many of his papers are publish-

ed in the Memoires de I' Academie des Sciences. Of
his separate publications, the following may be men-

tioned here: Dissertation sur I'Ether, in 12mo.

Plan d'un coins de Chimie Experimentale, 1757>

12mo. Opuscides de Chimie, \ld^,\nSvo. Eiemens

de Pkarmacie Theorique et Pratique, 2 vols, 8vo.

Chimie Experimeniale et Raisonnee, 3 vols, in 8vo,

1773. This last is antiquated, on account of the

many improvements which have been made in the

science of chemistry since its publication; but his

Elements of Pharmacy are still useful, as a good dis-

pensary, written with method and clearness : the pro-

cesses are well described, and the formulae properly

discussed. He did not adopt the Lavoisierian No-
menclature. ^ (y.)

Recent BAVARIA. This country has undergone several

History, very remarkable changes within the last forty years.

The first of these political agitations, in point of time,

and the greatest, perhaps, in point of general in-

- terest (for, in those days, the European public were

not accustomed to the making and unmaking of go-

vernments), was the disputed succession in the year

1778. It was occasioned by the extinction of the

reigning branch, by the death of the Elector, on 3 1st

Dccenfber 1777. The right of succession, on the

part of the collateral heir (the Palatine of the Rhine),

admitted of no doubt ; but various fiefs, obtained at

successive intervals by Bavaria, were of a nature to

be considered in the light oif Imperial property, on

the failure of the direct line. I bis, however, was

but a small part of the expected change—the House
of Austria, having long cast an eager eye on a pro-

vince which lay so conveniently for annexation, and
which had so often, by the influence of France,

proved a thorn in its side, was impatient to avail

itself of this opportunity of obtaining possession

of Bavaria. Little opposition was to be expect-

ed from France, the young king (Louis XVI.) being

married to a sister of the Emperor Joseph ; but a

very different conduct was anticipated from Frederick

II. This warlike sovereign, though now approach-

ing to his 70th )'ear, came forward in support of the

independence of Bavaria with all his characteristic

decision ; and though unsupported by the heir of the

late Elector, found means, by dint oi" military and di-

plomatic exertion, to induce the cabinet of Vienna

to desist from the chief part of its ambitious pre-

tensions. Had England been so situated as to come
forward with the ap()earance of efficient co-operation,

the matter would have been speedily brought to

issue ; but we were then embroiied with our Ameri-

can colonies, so that the object of the Prussian
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court was not attained without formidable arma- Bavaria

ments, and a repetition of manoeuvres indicative of

hostilities on a large scale. Fortunately, however,

the remembrance of the seven years' war, the recol-

lection of the firm stand made by Prussia, and the

disposition to resistance evinced by the smaller courts

of Germany, had the efitct of producing un adjust-

ment without bloodshed. The particulars of this in-

teresting episode in German history, are given at

considerable length in a pamphlet lately published,

under the title of Manoire Historique de la Nego-

ciation en 1778, an snjet de la Succession de la 13a-

viere.

From this time forward, Bavaria remained in pro-

found peace until the French Revolution roused Cier-

many to arms. The Elector, although pacifically dis-

posed, felt it necessary to join a cause embraced by
Austria and England; and continued to let his con-

tingent fight along with the Imperialists, until the

French found the means of making their way into

the interior of the empire. Tlis first departure from

the alliance took place in 1796 (August), when
Moreau advanced with a powerful army to his capi-

tal, and concluded a treaty for a cessation of hosti-

lities, at a moment when the French were expected

to invade the Austrian states in three different di-

rections. This time, however, the project of invasion

failed, the armies being too much divided, and one

of the generals (Jourdan) being ill qualified to meet

a moment of emergency. The peace of Campo
Formio was concluded next year under circuniStances

that began to favour the influence of France in

Germany, and particularly in Bavaria. This peace

lasted hardly two years; and, in the second war,

Jourdan advanced once uiore (March 1799) to ex-

perience new defeats at the hand of the Austrians.

This army bore the high-sounding name of Armee
de I'Execution -de I'Empire, but its composition

bore many marks of the corrupting inliuence of

an interval of peace and bad govcriiinent. Ba-

varia remained free from the presence ot contend-

ing armies for somewhat more than a twelvemonth,

until Moreau advanced at the head ol a much more
powerful and better appointed foice. His operations

were crowned by the decisive victory of Ilohenlin-

den, and the influence of France over the em-
pire too strongly confirmed by the peace of Luneville.

It is from the date of that treaty (1801) that we
are to look for the direct interference of Bonaparte

in the affairs of the interior of the empire, where the

disunion of Austria and Prussia paralized every wish

to assert the independence of .the Germanic name.

That wish, however, was not strongly felt in Bavaria,

where Bonaparte s character m as not understood, and

where the predominant feeJing was a dread of Aus-

tria. An alliance was accordingly contracted be-

tween Bavariit and France: and when, in the summer
of 1805, there remained no farther doubt of the hos-

tile movements of Austria and Russia, Bonaparte

thought proper to delay his noliee or wv,y uncii the

Imperialists had passed the fr(?nticrs of his new ally.

The consequence of the disastrous cani;.'aign that en-

sued was the aggrandizement of Bavai la by the ces-

sion of various prf:>vinces. particula; !} i yrol, and the

elevation ia ISOli of the Elector to the title of King.
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Savaria. Tlie subsequent resignation of the rank of Emperor
^^^^ of Germany by Francis 11. the formation of the

I.
. Confederation of the Rhine, but, above all, the over-

throw of Prussia, rendered the power of France pa-

ramount throughout the empire, and enabled her, in

1809, to find, even in a German force, the means of

resisting the efforts of Austria. The connection of

Bavaria and France, now farther confirmed by the

marriage of Bonaparte's step-son to a princess of the

reigning family, seemed to rest on an immoveable
basis, when the intoxication of success produced at

last the memorable march to Moscow, and made the

possession of unparalleled power the cause and in-

strument of its own overthrow.

The Bavarian force engaged in the Russian expedi-

tion perished chiefly in the latter part of the retreat,

between the Berezina and the Niemen. The horror

excited by so melancholy an event, and the hatred

inspired by Bonaparte's tyranny for some years back,

ci'eated a general desire in the Bavarians to make
common cause with their countrymen in the north,

and vindicate the independence of Germany. The
public, however, both there and elsewhere, imagined
that the court would not go along with the people

;

and, after the rupture of the armistice in August
1813, Bavaria stood ostensibly on the side of France.
Two months elapsed, before it was discovered that

this attitude formed part of the plan concerted with

Austria, and discovered to the world only by the

sudden march of the Bavarians to interrupt Bona-
parte's retreat at Hanau. General Wrede com-
manded on that occasion with great spirit, and caus-

ed a severe loss to the French ; but found it imprac-
ticable to arrest the progress of a mass which push-
ed on in close order, regardless of the havock made
on its flanks and extremities.

Bavaria now followed, without interruption, the

line of policy concerted with Austria, and was not
supposed to waver for a moment on the temporary
resumption of power by Bonaparte when he landed
from Elba. Her unexpected abandonment of him
in 1813, is to ^e attributed to a guarantee from
Russia and Austria that she would be maintained in

the possession of her actual acquisitions, subject,

however, to jjartial changes, of which the principal

was the restitution of Tyrol. That country, pro-

verbially poor, was attached to Austria with all the

ardour natural to a retired and simple population.

Its relinquishment was, therefore, a slight sacrifice

for Bavaria, when compared with the fate that would
have awaited her liad she ventured, like Saxony, to

resist the allies. The proceedings of the Vienna Con-
gress, as v/cll as the subsequent treaties, placed Ba-
varia on the footing of a power of consequence, con-
firming the title of the King, granting him a share of[the contribution-money paid by France, and stipulat-

ing .the support of a division of Bavarians, along
with the other allies, at the expence of that country,

ilitary The military establishment of Bavaria has lately
:shi!)ii>Ii- ijgen raised to nearly 6'0,000 men ; in peace, it will

Mliuoii P>""^^»^'o'y be somewhat below the lialf. The popula-

pd Keve- tion, including the late acquisitions, is understood to

le. exceed 3,000,000; the revenue about L.l. 500,000
Sterling. Considerable progress has been made dur-
ing the last half century in redeeming the reproach
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of ignorance, so long cast on the inhabitants of this,

in common with the other southern provinces of Ger-

many ; for it must be confessed, that all that we had
occasion to lament in regard to the backwardness of

education and knowledge in our account of Austria,

is applicable to Bavaria. The misfortune of both

countries has been a bigoted and ignorant priesthood,

who, not content with absorbing in their own hands a

very valuable portion of the lands of the country, have

all along insisted on the expulsion of the Protestants,

and on the observance of the endless holidays and ab-

surd usages which impede the progress of industry a-

mong their followers. Hence, a general habit of indo-

lence, and miserable backwardness in agriculture; and,

in point of learning, a complete contrast to the north-

ern part of Germany. It would be Wrong, however,

to carry this unpleasant picture so far as to represent

the present generation as worse than their ancestors,

or the population as in a state of diminution. On
the contrary, Munich hopes ere long to rank among
the literary cities of Germany ; but ages will be re-

quired to bring the population on a level with their

northern neighbours.

Bavaria, like Austria and the rest of Germany,
has, all along, had the semblance of a representative

government, composed of prelates, noblesse, and de-

puties from the towns. Munich is their place of

assemblage ; but they have met very seldom for a
long time past. That city contains a population of

between 40,000 and 50,000 inhabitants, and is one
of the handsomest towns in Germany.

As to soil, Bavaria is mountainous and woody to-

wards the south ; the ground rising in the direction

of the Alps, and containing a number of lakes and
marshes, with little that has as yet been brought
under tillage. To the northward are plains, exten-

sive and rich, vmtil we reach the Palatinate, which
is, in great part, mountainous and woody. The word
Palatinate being ambiguous, it may be well to ob-

serve that the Palatinate, properly called Bavarian,

lies to the north of the Danube, and has Amberg for

its capital. But the Rhenish Palatinate belonged
likewise, until recent exchanges, to the dominions of

this house, the late Elector of Bavaria having been
originally a member of the Imperial Diet, in the ca-

pacity of Elector Palatine, and having, by his suc-

cession to the government of Bavaria, combined the

possessions of the two houses. His chief error was,

like that of his neighbour, the Emperor Joseph, a
desire to introduce improvements without making
sufficient allowance for the ignorance of his subjects.

He abolished the monastic orders in parts of his do-

minions, which were by no means ripe for such a

change. A great deal has been said about the ma-
sonic and other secret societies formed in this coun-
try, at the time of the French Revokition, and com-
bining, as was pretended, their efi()rts witli siniilar

societies in Prussia, for the purpose of shaking the

established government. These rumours, we are in-

clined to think, had but slender foundation, there

being very little in the condition of Bavaria to aftbrd a
promise of success to so strange a project. The
present King succeeded to the Electorate in 1799;
lie was formerly Duke of Deuxponts, and cousin of

the preceding Elector. (od.)
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Bayen. BAYEN (Peter), a celebrated chemist, member

^^^V^^of the Ihstitute of France, was born in 1725, at

Chalons sur Marne. He showed a great inclina-

tion to study, and was sent by his parents to school

at Troyes, where he went through a course of clas-

sical education with success.

The bent of his disposition was to physical science.

He went to Paris in 1749, and became the pupil and

friend of an eminent druggist. In this situation, he

acquired a complete knowledge of the profession ;

and before the age of thirty, he was appointed chief

apothecary to the French army in Germany, in the

seven years' war, a situation which he filled with in-

dustry, intelligence, and integrity.

After the conclusion of peace, he returned to

Paris. The French government had employed Rou-

elle to name chemists for the purpose of analyzing

the mineral waters which are found in different parts

of France, and had allotted funds for this purpose.

One of the chemists named was Bayen, and he em-

ployed himself ardently in these analyses for several

years. His analysis of the waters of Barege and of

Bagneres de Luchon are published ; and besides the

detail of accurate and well-contrived chemical pro-

cesses, they contain matter interesting to the medi-

cal man, to the naturalist, and even to the general

reader. He resided at the above-named baths in

the Pyrenees, whilst he was employed in analyzing

the waters. The project of the French government

was not carried farther than the analysis of these

waters, so that the public employment of Bayen now

ceased.

He returned to Paris, and made the analysis of

different minerals which he had collected, chiefly dui--

ing his residence in the Alpine region of the Pyrenees

;

amongst them is the marble of Campan, of which

there are two varieties, the red and the green. These

are brought from that country to Paris, where they

make a distinguished figure in ornamental architec-

ture, as may be seen in the columns of the palace of

Great Trianon, in the interior of the church of St

Sulpice, and in other great buildings. These analyses

are published in the Memoires presentes ^ I'Academie

par divers Savans, commonly called Memoires des

Savans Etrangers.

He made most accurate experiments on the oxides

of mercury, to show that oxidation arises from the

absorption of a portion of the atmospheric air, and

that the existence of the phlogiston of Stahl could

not be proved, Lavoisier was present when the ac-

count of these experiments was read, and was em-

ployed at the same time in examining the metallic

oxides, and it was Lavoisier that brought the subject

into a clearer light, and demonstrated the nature of

oxygen, and the composition of the atmosphere.

Bayen published an analysis of tin and pewter.

In consequence of the writings of some German

chemists, fears had arisen amongst the public, that

the use of these metals in culinary vessels was per-

nicious. Bayen showed that these fears were without

any ground, if the pewter be of the legal standard,

and be not fraudulently mixed with too great a por-

tion of lead.

His mode of analyzing minerals required a long

time ; he exposed the mineral, without being redu-
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ced to powder, to the action of sulphuric acid at the Bayen

temperature of the atmosphere; after this action had 'I

continued for a length of time, he got by lixiviation

the sulphates formed by the combination of the acid,

with the different component elements of the stone.

He did not make use of the trituration of the stone
to an impalpable powder, nor its fusion v/ith caustic
potash, which facihtate the subsequent action of
acids, and which are used with so much advantage
in the processes of modern chemists. The account
he has published of his analysis will, nevertheless, be
instructive to the chemical student, although the ex-
cellent and expeditious methods of KJaproth and
Vauquelin are those that should be followed in prac-
tice.

He enjoyed good health till sixty, and died at the
age of seventy-six, in the year 1801. He was a man
of sound judgment, of strict integrity, and acquaint-
ed with several other branches of knowledge be-
sides that which he particularly cultivated. There is

a collection of his works, entitled. Opuscules Chi-
miques, 1798, 2 vols. 8vo. (y.)

BAZEEGURS, a tribe of Indians, inhabiting dif-

ferent parts of the peninsula of HIndostan. The ap-
pearance and manners of mankind are so much diver-

sified in the various countries where they dwell, that

animated controversies have been excited, whether all

have had a common origin ; or whether they have
sprung from Protoplasts, whose conformation, at the
beginning of the world, was dissimilar. Some main-
tain, that, in consequence of the changes produced
by situation, climate, and circumstances, the pre-

sent generations may possibly exhibit figures and
proportions altogether different from those that

distinguished their ancestors thousands of years

ago ; while others hold that no such differences

could appear, unless they had actually formed a
part of the original conformation of a race. The
partisans of either theory have appealed to that

uniformity of features and customs known to be
continued among tribes, who preserve their own de-

scent pure and unmixed with others, of which the

Jews constitute a striking example ; and a case some-
thing similar, though not equally prominent, is that

of the Bazeegurs. This class of people is recog-

nised by several appellations, as Bazeegurs, Panch-
peree, Kunjura, or Nuts

; they follow a mode of

life, distinguishing them from the Hindoos, among
whom they dwell

; they also abstain from intermix-

ing their families with them, and from any inter-

course by which they can be united. The name
Bazeegur is said to signify a juggler ; some etymo-
logists find a probable derivation of conjuror from
Kunjura, which might certainly find a corroboration

from the similarity of professions. In India, they are

dispersed throughout the whole country, partly in

wandering tribes, partly adhering to fixed residences,

but the greater proportion lead a nomadic life.

The Bazeegurs are divided into seven casts, Charee, Hisfory.

Athbhyeea, Bynsa, Purbuttee, Kalkoor, Dorkinee,

and Gurgwar ; but are the same people, intermarry-

ing as such, and avoiding alliances with other tribes.

According to their own traditions, they descend from

four brothers, who, finding it difficult to provide for

their numerous followers, resolved to separate, and
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. to direct their course respectively to each quarter of
' the world ; in consequence of which, one of them,

named Sa, arrived in Bengal from Gazeepour or Al-

lahabad. He took up his abode at Hoogly, and

haA^ing governed his tribe peaceably during many

years, died at Uncourpoor, whither his posterity still

repair to offer up their prayers to his manes. Sa left

three sons who succeeded each other, and the suc-

cession having afterwards regularly passed through

several generations, at length devolved to Mun-
bhungee, about fifteen or twenty years ago. At the

same time, some of the casts considered a woman

called Toota as the chief of the whole; but the

power ascribed to the chief seems merely nominal,

scarcely amounting to restraint, and not at all to co-

ercion. Munbhungee only resisted the entrance of

any of the people, acknowledging the superiority of

Toota, to seek a livelihood in the territory occupied

by his own sect ; and the latter were vinder the same

prohibition with respect to the places frequented by

her and her dependents. Besides those who are

united into sets or casts, there are individuals who

wander about endeavouring to gain a precarious live-

lihood.

It is not evident, although the Bazeegurs are

certainly distinguished by their manners and cus-

toms from the natives of Hindostan, that their fea-

tures discriminate them as a separate race. Some
of their women are reputed to be very beautiful,

and are thence sought after in those temporary

alliances common in the East'. The manners of the

Panchperee are somewhat different from those of

the Bazeegurs ; and some of the sects are more civi-

lized than others. It has already been observed, that

they are not in the exclusive occupation of any dis-

trict in particular, but their villages or respective

quarters ai-e found in the same places as those of

the Hindoos or British settlers. The Panchperee

form neat little encampments in the upper provinces ;

their huts are small and regular, and each is sur-

rounded by a small inclosure or court-yard, gene-

rally disposed in such a manner that the whole ham-
let, formed of portable matting, obtains a kind of

circumvallatien by means of them.

The Bazeegurs, more especially distinguished by
that name, are the roost civilized of the whole ; they

are Mahometans in food, apparel, and religion. The
Panchperee profess no system of faith in prefer-

ence, adopting that of any village indifferently, whi-

ther their wanderings may guide them. Some tra-

verse the country as Mahometan Fakeers, and live

on the ill directed bounty of devotees ; and a parti-

cular association among them, of bad repute or ab-

ject superstition, has been accused of sacrificing hu-

man victims. Notwithstanding their ignorance of the

established religions, they seem to venerate a female

deity, Kali, probably the sanguinary goddess of the

Hindoos, and may perhaps in this way seek to pur-

chase her protection. The Bazeegurs are circum-

cised, and have priests to officiate at their marriages

and funerals, but their knowledge of the prophet Ma-
homet is very imperfect, for they can give little ac-

count of him, except that he was a saint. They
seem to acknowledge an omnipotent being, and con-
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ceive that all nature is animated by one universal Bazeegurs.

spirit, which the soul, as being part of it, will rejoin

after death. At the birth of their children, some

Bramin, supposed an adept in astrology, is called in

to aid them in choosing a propitious name.

Among the Panchperee, the marriage ceremony Manners',

is commenced by the bridegroom repaii'ing to the hut

of his elect, and calling aloud for her to be delivered

to him. A near relation, guarding the door, resists

his entrance, and rudely pushes him away, while he

is the object of taunts and jocularity; but when his

patience is supposed to have been sufficiently put

to the test, the bride is brought out. Both receive

an exhortation from the priest to practise mutual

kindness, and the bridegroom, marking the bride's

face with ochre, declares her. his wedded wife, and

she, on her part, does the same in return. The
little fingers of their hands are now joined, and a

scene of merriment, from which the bride alone is

exempted, commences. But this consists chiefly in

the progress to intoxication, for all these people are

addicted to the most immoderate use of spirits ; and

after copious libations, a cavalcade, formed of the

two parties, whose little fingers are again joined,

their parents and friends, departs for the hut of the

bridegroom. Before the door there are some enig-

matical ceremonies performed; the mother of the

bridegroom advances with a sieve containing rice,

paint, and grass, with which the foreheads of the

couple are touched, after being waved around them;

and the bride is led into the house, before which-

tliere stands a small fresh branch of the mangoe tree

in an earthen pot of water. The meaning of these

ceremonies is not well understood ; but it is to be

observed, that the origin of most of the customs of

the modern races of mankind, are lost in the dark-

ness of antiquity. Some of the peasantry in Britain

have various ceremonies both at marriages and fune-

rals,—such as breaking a cake above the head of the

bride, or strewing flowers on the bier of one deceas-

ed, which have descended from remote ages, and arose

from sources at this day unknown. When these cere-

monies are completed among the Bazeegurs, a new
scene of mirth is resumed ; and towards evening, for

the whole day from the breaking of dawn is thus oc-

cupied, the bride is conducted to her own hut, when
those who are able retire ; but the majority, and in

general the bridegroom among them, pass the night

in a state of insensibility on the neighbouring plain.

From the earliest period they are accustomed to

intoxicating draughts; even infants of five or six

months old are supplied with spirits, though their

mothers suckle them during five or six years ; and it

is not uncommon to observe several children of dif-

ferent ages hanging on their mother, and struggling

to extract their scanty portion of nourishment, which

is gradually diminished by her own insatiable propen-

sities to the same beverage. Many of the sects are

very indiscriminate in food ; scarce any thing is re-

jected ; dead horses, jackals, and bullocks, are alike

acceptable ; and it has been suspected that they can

even enjoy a repast of human flesh. However, this

fact is not authenticated, and if analogical reasoning

may be admitted here, we should be inclined tQ
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Bazeej!;nrs. deny it, because there is no proof that any tribe,
^'"'^^'^^^ however savage, is addicted to anthropophagy, if

dvvelHng among a more civilized people.

Occnpa- The chief occupation of the Bazeegurs seems to

tions. consist in feats of address and agility to amuse the

public, in which bofh males and females are equally

skilful. The former are extremely athletic, avid

the women are taught dancing, which, instead of

the graceful motions seen in the north, there con-

sists principally in a display of lascivious gestures.

Most, if not all, the men are jugglers, tumblers, and

actors, in which they are very adroit. The people

of each set, or dramatis personam, are hired out by a

sirdar, or manager of a company, for a definite pe-

riod, generally one year, after which they are at

liberty to join any other party. But no person can

establish a set of actors without permission from the

Nardar Boutah, a chief of the Bazeegurs, who receives

a proportion of the profits, and a tribute or tax from

each female, somewhat analogous to what was called

milk-money, a revenue levied by the Hoi) See from

licences to prostitutes. On the return of a party

from an excursion, this money is paid to the Nar-

dar Boutah, who convenes his people, and they

continue feasting until the whole is expended.

Should any of the managers be suspected of giv-

ing an unfair account of his profits, a court is as-

sembled, where the accused must undergo the or-

deal of applying his tongue to a piece of red-hot

iron. It thus appears that tht se tribes have a kind

of civil government among themselves : that each

of five sets, at Calcutta at least, has a sirdar or

ruler, and that the whole are subject to the Nardar
Boutah. These sirdars and the chief apparently

constitute a court for the trial of infringement of

their regulations, which may be followed by pu-

nishment. Thus if, on application of the red-hot

iron, the suspected manager be burnt, he is declared

guilty of a fraud, which is expiated by a fine, and, if

it be an aggravated ollence, by the additional punish-

ment of having his nose nibbed on the ground. The
same penalty is attached to disclosures to strangers

of matters wliich it is the interest of the tribe to con-

ceal. The fine is generally convened to liquor; but

should the offender be either unable or unwilling

to discharge it imniediat.elv, he is banished from all

society ; or he is universally execraLcd, and even his

-wife and children avoid him. He soon finds com-
pliance indispensable, and although the Bazeegurs

pique themselves on their honesty, it is conjectured

that on such occasions they do not entertain many
scruples in acquiring what is so essential to avert the

indignation of their fellows. The mulct being paid,

is converted to the general behoof, and alFords a new
opportunity for gratifying the strong propensities im-

planted in these people for ardent liquors. All dif-

ferences among this set aic the subject of reference

eitlier to n punch eat or a general assembly; but, be-

fore commencing the business, both plaintiff and de-

fendant must provide a quantity ol' spirits propor-

tioned to the importance of the case. The party

non-suited ultimately bears tiie v*hoie expence, and
the assembly is regaled with the beverage produced
by the litigants...

Some of the Bazeegurs are owners of land, which Kfz

they entertain a great desire to obtain, but they are
never cultivators. They are collected, as already
observed, into various associations in different parts
of India. The dancing girls, however, have no re-

gular and settled habitations
;
they dwell merely in

temporary huts, erected near the place of their ex-
hibitions. The duration of their lives is suppo.sed to

be much abridged by the course of life which they
lead, particularly from the violent exercises practised

from early youth, and habitual indulgence in intoxi-

cating draughts. Both males and females undergo
such a regular progress of debauchery, that few live

beyond forty, and many do not attain their thirtieth

year. But, from the pursuits of the females being
productive to their parents, their marriages are de-
ferred to a later period than is usual in India. There
prostitution is free from that odium and contempt
which it incurs in Europe, and those females who
are considered so unfortunate and depraved by us,

are under the special protection of the laws. The
female Bazeegurs who are taught singing and dancing
only, are under no greater j;>ersonal restraint than the

common dancing girls of Hindostan ; but the chastity

of those whose particular department is tumbling, is

strictly enjoined until their place be supplied by
others more youthful. When this substitution comes,
they join the companies of dancers alone ; and the

men, though quite aware of their incontinence, do not
scruple to select wives from among them. But, after

marriage, a total change of conduct is expected, and
it is said that such expectations are commonly real-

ized. Nevertheless, among the Panchperee, the fide-

lity of those employed in different vocations in the

towns becomes suspected, if they have not returned

to their homes when the cry of the jackal is heard,

and their husbands are by no means disposed to over-

look the offence. It i oes not appear, however, that

they have either the power or the inclination of the

Hindoos, who sometimes, in such cases, decoy their

own daughters to a lonely place for the purpose of
perpetrating a barbarous murder on them, as the

punishment of their indiscretion. The Bazeegur })a-

rents and husbands are content with slighter expia-

tions ; but if the paramour be not of their own par-

ticular cast, the incontinence of the female is judged
a much more grievous fault.

The females now alluded to are those who do
not attend the juggling exhibitions of the men,
or their feats of activity ; they practise physic, cup-
ping, and perform a kind of t^ttowing on the skin of
the Hindoos of their own sex, called G« dna. As
the men, besides their usual occupations, collect me-
dicinal herbs, and a certain bud, the latter is dried,

and the former pre))ared by their wives as curatives,

especially of the complaints of their own sex : thus

they find employment in the towns, in such vo-

cations, or by the sale of trinkets, though both
afford but a precarious subsistence. Some tribes al-

so exhibit wiid beasts to the vulgar, or offer mats
lai)i iciittd by themselves for sale. Before tlie esta-

blishment of tiie British government in Bengal, the

Bazeegurs were subject to the arbitrary exactions of

a tax-gatherer whom they greatly dreaded, and the
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azeegurs apprehension of the renewal of that officer's powers

II
. has proved a considerable impediment to investigat-

' ing their manners and customs.

A general coincidence in the mode of life, the vo-

cations, manners, and language of all the different

sects of these people, determine them as belonging

to the same race. The distinctions seen among them
are too trivial to admit of their being considered of

separate and independent origin. They are different

from all the other tribes dispersed throughout Hin-

dostan ; and have two dialects also peculiar to them-

selves, the one most probably a jargon, which is

spoken only among the public performers; the other,

in common use, among the whole. The Bazei gurs

are supposed to present many features analogous to

the Gipsies scattered over Europe and Asia, where
they subsist as a distinct race from all the other inha-

bitants of the countries frequented by them. Both
the Bazeegurs and Gipsies have a chief or king ; each

lias a peculiar language, bearing some reciprocal

analogy, and different from that of the people among
whom they reside, and this analogy is so decided,

that it is difficult to deny, that with both it has had
a common origin. In India, and in Europe, they

are equally an itinerant race ; their pursuits, in so

far as modified by the manners of countries distant

from each other, are alike; for the discrepancies they

exhibit, may reasonably be ascribed to an insen-

sible acquisition of the habits of those near whom
the various tribes of mankind dwell. They are

equally indif'ercnt as to the quality of the food serv-

ing for their subsistence ; and equally ignorant of

systematic religious prmciples. All preserve the

strictest adherence to their own sect, and sedulously

abstain from intermixtures or intermarriages with

those of every nation ; and where infringements of

these rules are seen, they are to be ascribed more
to necessity than inclination. Another resemblance,

which has probably been lost in the lapse of time, is

supp'<>sed to consist in the three-stringed viol, intro-

duced into Europe by the jugglers of the thirteenth

century, which is exactly similar to the instrument

now used in Hindostan. Separate and disjoined,

these analogies may not carry conviction of the

identity of the European Gipsies with the Indian Ba-
zeegurs, but, on uniting and combining the whole, it

does not seem unlikely, that if Asia is their original

country, or if they have found their way from Egypt
to Iridia, tliey may also have emigrated farther at a

period of remote antiquity, and I'eached the boun-
daries of Europe, (s.)

BEATITE (James, LL.D.), a distinguished mo-
ralist and poet, was born on the 25th October 1735,
at Laurencekirk, then an obscure hamlet, in the

county of Kincardine in Scotland ; near which place

his father rented a small farm. He received his

early education at the common school of the parish
;

of which it is recorded, that Ruddiraan had been
teacher in it about forty years before. His ac-

quirements are said to have been interrupted at

this time by want of books ; a difficulty which has

excited commiseration in more instances than tiiat

of Beattie, but which is so little able to control

natural genius, that it seems almost an incitement

to its exertious ; as " all impediments in fancy's
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course are motives to more fancy." He first became Beattie.

acquainted with English versification through Ogil-
'''•^^y^

by's translation of Virgil.

By their father's death he had been thrown, while

yet of tender age, on the care of his elder brother,

David Beattie ; who, observing his natural endow-
ments, afforded him, notwithstanding his own limited

means, every aid in his power towards a liberal edu-
cation ; and in the year 1 749, placed him at Ma-
rischal College, Aberdeen ; where he soon after-

wards obtained a bursary, or exhibition. Here he
had the advantage of pursuing his studies under
Dr Thomas Blackwell, author of the Life of Ho-
mer, Dr Gerard, and other eminent men. In ad-

dition to his academical course, he began at this

time to instruct himself in the Italian language

;

and appears to have had a strong predilection for

Metastasio.

In 1753, he was appointed schoolmaster of Fordun,
a small village at the foot of the Grampian moun-
tains, where he likewise performed the duty of pre-

centor, or parish clerk, usually attached to that of-

fice in Scotland. Here he indulged the propensities

of the youthful poet, and frequently wandered during
a whole night in the fields, chevving " the food of
sweet and bitter fancy ;" and - it was iVom a height
in this neighbourhood that his eye first caught a
glimpse of the ocean. From the scenery of this

secluded spot, he appears to have derived, as might
be expected, many of those images which he after-

wards transferred into his poetical compositions

;

and, certainly, no exertion of the inventive powers
can furnish representations equal to these immediate
copies from nature. Such is that picture in the
small poem, which he calls Retirement.

" Thy sliades, lliy silence, now be luino,

Tliy cliiirnis niy only tlienie
;

My h.iiint tiie Lollaw cliff, wiiose pine
Wavrs o'er the !;lo<,i)iy stream

;

AVlient'e iIk scared owl on piniuns gray
BrenliS from liie rustlmg bouiiiis,

And down the lone vale sails away
'l o move pro/ound repose."

Such also, among many others in the Minstrel,, are

those beautiful pictures contained in the 20th and
21st stanzas of the first canto.

In this recluse place, Beattie was discovered and
noticed by Mr Garden, afterwards Lord Gardens-
town, then Sheriff of the county, and by Lord Mon-
boddo. In 1757» he became a candidate for the si-

tuation of usher in the Grammar-school of Aber-
deen. He was at this time foiled in the competi-
tion ; but, next year, on occasion of a new vacancy,

he was recjuested to accept the office. Lastly, he
was removed, in 17'.iO, to the Professorship of iVIoral

Philosophy and Logic m the Marischal College. Here
he passed the remainder of his life, occupied in the
zeaious discharge of his professional duties, and in

literary pursuits. Here, too, he possessed all the ad-
vantages of a congenial so(iiuty, in the company of
Dr George Campbell, Dr Reid, Dr Gerard, and
other vnen of genius an(t learning, who then adorned
the university of Aberdeen.

Hie first publication was a small collection, entitled
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Beattie. Original Poems and Translations, which was printed

^"^"V'^^in 1760 or 176I. Of many of the pieces contained

in this httle volume he was afterwards ashamed ; and

not only omitted them in the subsequent selections

which he published, but endeavoured, as far as pos-

sible, to obliterate all traces and recollection of them.

Of these lesser pieces. The Hermit is best known ;

and, though it cannot be considered as a finished

composition, is full of pathos and beauty. In The

Battle ofthe Pigmies and Cranes, translated from the

Latin of Addison, he has displayed a greater com-

mand of terse and happy expression than in most of

his original pieces.

Mr Beattie was married, in 1767, to Miss Mary

Dun, daughter of Dr James Dun, rector of the Gram-

mar-school at Aberdeen. This connection, at first

every way auspicious for his happiness, proved, in

the sequel, a source of the deepest distress. For, in

the course of a few years, Mrs Beattie, whose mother

had laboured under a similar malady, showed une-

quivocal symptoms of mental disorder, which termi-

nated in a state of confirmed insanity.

In the year 1770, Mr Beattie published his Essay

on the Nature and Immutability of Truth, in opposi-

tion to Sophistry and Scepticism. His design was, to

" prove the universality and immutability of moral

sentiment ;" and his motives for the undertaking are

sufficiently evident from the title which he has pre-

fixed to the book. He appears to have been parti-

cularly encouraged to the prosecution of this task by

the opinions of Dr John Gregory and Dr Blacklock.

A general outline of the work, which appeared in

most of the journals previous to its publication, was

prepared by the latter. His original intention, as

expressed by himself in one of his letters, was, " first,

to have considered the permanency of truth m ge-

neral ;" and, secondly, to have applied the principles

which he should have established " to the illustra

tion of certain truths of morality and religion, to

which the reasonings of Helvetius, of Mr Hume in his

Essays, and of some other modern philosophers,

seemed unfavourable." Of this plan, the former part

only was completed. It is well known that, in the

execution of it, the author did not spare the opinions

of those whom he considered as the enemies of reli-

gious and moral truth ; and particularly treated the

writings of Mr Hume without reserve or qualifica-

tion. The friends of the latter took up arms in re-

turn, representing the Essay as a piece of personal

and unprovoked hostility ; and, some time after, the

opinions which it contained were canvassed in a more

public manner, and with much severity, in an Exa-

mination by Dr Priestley. These attacks, or retalia-

tions, were met by Beattie with the same firmness

which he had displayed in the original publication of

his sentiments ; nor would he ever consent to abate

either the plainiaess or spirit with which he had ex-

pressed them.

In proportion to the censure which this publica-

tion called forth from a certain number of persons,

was its favourable reception with a different class.

It was the means of gaining for its author the unso-

licited good offices of George Lord Lyttleton, Dr

Johnson, Hurd Bishop of Worcester, Percy Bishop

of Dromore, and many others. From the great suc-
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cess of the work, a second edition of it was called for Beatfie

in 1771. Mr Beattie visited London in the same
'

year, and again in 1773. On the last of these oc-

casions, he received some flattering marks of public

notice and distinction. He had the honour of being-

admitted to a private and long interview with their

Majesties ; received, from the University of Oxford,

an honorary degree of Doctor of Laws, at the same

time with Sir Joshua Reynolds ; and was afterwards

requested by the latter to sit for his portrait. The
reputation of his Essay, and still more, perhaps, the

motives and general character of the author, likewise

procured for him, about this time, a yearly pension

of L.200 from the Crown.

In the course of the same year, 1773, he published

the first part of his Minstrel, or the Progress of Ge-

nius ; to which he added a second part in 1774 His

object, as described by huiiself, was " to trace the

progress of a poetical genius, born in a rude age,

from the first dawning of fancy and reason, till that

period at which he may be supposed capable of ap-

pearing in the world as a Minstrel ; that is, as an

itinerant poet and musician ; a character which, ac-

cording to the notion of our forefathers, was not

only respectable, but sacred." It appears from his

letters, that he little anticipated the favourable re-

ception which this poem obtained from the public

;

a doubt which was probably founded on the want of

incident and variety of character, in the composition.

Its merit, however, was quickly acknowledged ; and

by it the author's reputation, as a poet and a man of

genius, was raised to its height.

On occasion of a vacancy which occurred soon

after in the chair of Natural and Experimental Phi-

losophy at Edinburgh, it was proposed that Dr Beat-

tie should become a candidate ; to which step he

was strongly urged by some of his friends, particu-

larly Lord Hailes. And, about the same period, he

received various offers of preferment in the English

church. These plans of promotion, however, he

successively declined, considering the situation which

he held as best adapted to his abilities, and afibrding

him the greatest opportunities of usefulness. His

reluctance to accept a chair in the university of

Edinburgh arose partly, indeed, from the remaining

effect of those heats which controversial metaphysics

had produced. " I am so great a lover of peace,"

he says in a letter to one of his friends on this occa-

sion, " and so willing to think well of my neighbours,

that 1 do not wish to be connected with one person

who dislikes me."

Between the years 178O and 1793, he published

his Elements of Moral Science, and various other

works, moral and critical, which are well known,

and deservedly popular. He enjoyed the acquaint-

ance and friendship of many distinguished charac-

ters, in different classes of society. Among his lite-

rary correspondents in England were Bishop Por-

teus, Mrs Montague, Scott the poet of Amwell, and

Mr Gray. He was entrusted by the latter, in 1768,

with superintending an edition of his poems, printed

by Foulis.

During the latter period of his life, Dr Beattie ex-

perienced a new train of domestic calamities, which,

added to the unfortunate situation of Mrs Beattie,

4
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Beatiie. gradually undermined his health, and impaired his

intellectual powers. The first and severest of these

trials was the loss of his eldest son, James Hay Beat-
tie, who died in 179O ; in whose society he had found
one of his greatest enjoyments, and who had already

been associated with him in the Professorship of
Moral Philosophy, at the early age of 19,* Some
years after, his only remaining son, Montague Beat-
tie, likewise died, after a short illness. This event
he intimated to one of his friends, by a letter written
on the same day, in the terms of calm and unaffect-

ed resignation. But his mind had been violently

shaken, even before this blow
; and, when he look-

ed on the dead body of his son for the last time, he
gave way to the scene, and exclaimed, " Now I

have done with this world." Its first eftect was the
loss of memory respecting his deceased son. Yet
it was found, that, by the mention of what the
latter had suffered during his sickness, his recol-

lection could usually be recalled. He continued
to discharge his duty as Professor; but, notwith-
standing some returns of a more vigorous intellect

and fancy, he did not from this time resume his

studies, and seldom answered the letters which
he received. He was attacked with palsy in 1799,
and afterwards sustained repeated shocks, the last

in 1802. He lingered till the 18th of August
1803, when he expired at the age of 68. A particu-
lar Account of his Life and IVritings, by Sir Wil-
liam Forbes of Pitsligo, who had long been his

friend and confident, was published in 18O6, in which
are to be found some interesting selections from his

private correspondence.

The character of Dr Beattie is delineated in his

writings ; of which the most prominent features are
purity of sentiment, and warm attachment to the
principles of religion and morality. His disposi-

tions were gentle and modest, and he possessed great
tenderness of heart. He was laborious in his lite-

rary pursuits, yet fond at all times of conversation
and society. Towards the latter period of his life

he was subject to an irritability of nerves, by which
his temper was sensibly affected; and though, to

appearance, his bodily frame was robust, he had im-
paired his strength by excess in study. He pos-
sessed considerable talents both for music and draw-
ing- ....

His abilities as a writer may be said to have al-

ready undergone that ultimate test which is to be
found in public opinion ; and it has ranked him high
as a moralist, a critic, and a poet. His Essay on
Truth became a very popular book, particularly in

England, and has gone through many editions. It

must be confessed, that this work is not without con-
siderable faults as a philosophical composition. Its

leading doctrine has been thus stated by himself: " As
we know nothing of the eternal relations of things, ^/iflit

to us is, and must be truth, which we feel that we
must believe ; and that to us is falsehood which we
feel that we must disbelieve. I have shown that all
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genuine reasoning does ultimately terminate in cer- Beattie.

tain principles which it is impossible to disbelieve, ^^-^'N^'^W

and as impossible to prove
;
that, therefore, the ul-

timate standard of truth to us is common sense, or

that instinctive conviction into which all true reason-

ing does resolve itself." It is now generally admitted

that, in the illustration of this doctrine, which is con-

formable in substance to that of Reid, Dr Beattie has

fallen into some errors, or at least ambiguities, which
the former has been enabled in a greater degree to

avoid. What constitutes the chief defect of the.

Essay is a want of that strictness and precision,

which a discussion of the metaphysical parts of the

subject necessarily requires. He has used the term
common sense with more latitude, and in a greater

variety of significations, than is consistent with ex-

act or conclusive reasoning ; and he has stated some
propositions too generally, and without the limita-

tions which they seem to requii^. Notwithstanding
this imperfection of the work, when considered strict-

ly as a logical treatise, it is certain that many of the

fundamental doctrines delivered in it carry with
them an irresistible weight, which subsequent in-

quiry and discussion have tended, not to diminish,

but increase. It may justly be considered as an ex-

ample, in probable reasoning, of that indirect but
conclusive mode of proof, which, in mathematical
science, is usually termed reductio ad absurdum ; a.

form which has been frequently and successfully em-
ployed by Dr Reid, for similar purposes. A refer-

ence to the sources of knowledge possessed by man-
kind in general, and to their common or universal

sentiments, is an appeal regarding certain acknow-
ledged facts, as an ingredient and ground-work of
science. Nor is it to be supposed that, in these

cases, philosophy surrenders her judgment to the po-
pular opinion ; but only, that the conclusions of the
soundest and the most improved reason are conforma-
ble to the dictates of our faculties, as they are exercis-

ed by the majority ofmankind. The materials ofknow-
ledge possessed by the philosopher and the vulgar
are the same ; it is in the extent of the inferences

which are drawn from them, in their combination,
and in the uses to which they are applied, that the
disproportion is to be found. In their reasoning on
mixed subjects, and in the power of remote calcula-

tion, men differ infinitely ; in their immediate judg-
ments they differ very little.

It is undeniable also, with respect to the style of
this work, that Dr Beattie has fallen into an error,

by using, on various occasions, a greater keenness
of expression than is at all suited to the argumenta-
tive parts of his subject. An author may, indeed,

'

be moved by a commendable feeling of indignation,

to commence the task of writing, whatever be the
subject of discussion. But he who attempts to con-
duct a train of reasoning, while under the immedi-
ate influence even of a just passion, engages in too
difficult a matter, and foregoes many advantages.
The truth is, that the metaphysical speculations of

* An interesting Account of his Life and Character, with a small collection of his compositions, in prose
and verse, was printed by Dr Beattie in the year 1800.
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Beaitie. Berkeley and Hume had proceeded so far in con-

'^-•"%'*^ tradicting the ordinary apprehensions and feehngs of

mankind, as to prove, in the clearest manner, even

to men of science, the impossibility of obtainmg

certain knowledge, by any exercise of the liu-

man intellect, altogether abstracted from the in-

formation of matter, and the employment of our

other faculties ; and those consequences with regard

to morality, religion, and the social state, which ap-

peared to flow as a necessary result from the spe-

culative principles, particularly of Mr Hume, roused

in a large class, both of the learned and unlearned,

a sense of repugnance and opposition proportionally

strono-. Dr Beattie was among the first who endea-

voured to resist the current of these opinions. His

book was polemical ; and that warmth of language,

which he has not studied to repress, must be as-

cribed to these circumstances, if it cannot be defend-

ed by them.

But the objections in question are not applicable

to any of his other works. It is impossible here to

enter into a farther detail of these various publica-

tions. His Elements of Moral Science, and his dif-

ferent critical and philological treatises, are composi-

tions of a very pleasing character ; and it was chiefly

by them that his reputation was established in other

countries. Some of his books were early translated

into the Dutch and other languages. A French trans-

lation of his Essays on Poetry and Music was print-

ed at Paris in 1798. But it is chiefly as the author

of the Minstrel that Beattie is known, and will con-

tinue to be admired. This poem, or rather poetical

fragment, for the design was not completed, stands

fully confirmed in the public favour ; and it is suffi-

cient to say, that, in beauty both of sentiment and

imao-ery, it stands in the first class of poetical com-

positions. It would be difficult perhaps to select,

[rom the body of English verse, any single passage

^vhich excels this stanza in the first part

:

" O bow can'st thou renounce the boundless store

Of chamis, which Nature to her votary yields

!

The warbling woodland, the resoiindina shore.

The pomp of groves, the garniture * of fields,

All tliat the genial ray of morning gilds,

And all thai eciiocs to the song of even,

All that the mountain's sheltering bosom shields,

And all the dread niagnitioence of heaven

;

O how can'st thou renounce, and hope to be forgiven !'*

It has been objected to the second part of the

Minstrel, that it contains too much philosophy. But,

though the instruction conveyed in it is frequently

addressed to the understanding, it is never abstruse,

and the lessons are those of a poet not less than of a

moralist. Like the Castle of Indolence, it is, in

scope and design, a didactic piece. Both commence

in the highest strain of descriptive and pathetic
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poetiy; and the subsequent depression of tone in Beaitie

botli is a necessary result of this lofty preparation.
^^J^

But the criticism is more just when applied to the
^chais?

work of Thomson than to the Minstrel, -1,

Dr Beattie's style is classical, and always perspicu-

ous. He was never weary of retouching what he
wrote, the chief secret of good composition, with-

out which, at least, no composition can be rendered
complete. He deserves, above all, that which is the

greatest praise of an author, that no one can read
his works with a candid mind, and rise from the pe-

rusal unimproved.

The following is a list of Dr Beattie's writ-

ings:

—

Poems, first published in 176O

—

Essay on
Truth, 1771 Minstrel, 1771, 1774 Essays, viz.

On Poetry and Music—On Laughter and ludicrous

Composition—On Classical Learning, 1776 Dis'
sertations, viz. On Memory and Imagination—On
Dreaming—On the Theory of Language—On Fable

and Romance—On the Attachments of Kindred—
and Illustrations of Sublimity, 1783.

—

Evidences of
Christianity, 11^6.—Elements ofMoral Science, 1^2^,

1793. He likewise published, in 1790» a" edition of

Mr Addison's papers in the Tatler, Spectator, Guard-
ian, and Freeholder, and of his treatise on the Christ'

ian Religion, with his Life by Tickell, and some ori-

ginal Notes, Edinburgh, 4 vols. 8vo. (ee.)

BEAUMARCHAIS (Pierre Augustin Caron
de) appears to have been one of those persons who,
from restlessness of disposition and singularity o

character, obtain, in their own age, more celebrity

than they are entitled to from their merit or talents.

He was born at Paris in 1732, and was the son of a

clockmaker, who brought him up to his own trade.

From his earliest youth, however, he discovered

an inclination for literature, together with a re-

markable talent for music. His proficiency in that

art procured him an introduction to the French

court, where he was employed to teach the prin-

cesses, daughters of Louis XV. to play on the gui-

tar. At their concerts, which he attended, he be-

came acquainted with the banker Duverney, by whom
he was instructed in business, and placed in a situa-

tion which was likely to lead to fortune. Beaumar-
chais first attracted public attention by his drama of

Eugenie, which was published in 1767 ; but he was

chiefly indebted for the notoriety he obtained, to the

various law-suits in which he became involved after the

death of his patron Duverney. Having commenced
an action against the Count de la Blache, the grand-

nephew of Duverney, for payment of a trifling balance

of an account which was due to him by his deceas-

ed patron, and the suit having been removed from

Aix to Paris, M. Goezman, one of the judges of the

Parliament Maupeou, which was then very unpopular

in the capital, was appointed to report and decide

* It is remarkable that this word should have been objected to by Gray, in his Critique, connnunicated

to the author previously to the publication of the Mimtrel. His reluctance to admit a term, which could

only be rendered objectionable by being ranked with none but those of the highest and purest class in

poetry, would of itself be a sufficient tribute to the diction of this beautiful passage. But Gray does ample

justice to the whole stanza : " This," he exclaims, " is true poetry ; this is inspiration."
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'eaumar- on its merits. Beaumarchais suspecting that he was
diais. excluded from the presence of Goezman by the in-

fluence of the Count de la Blache, and thus prevent-

ed from explaining the merits of his case, bribed

certain dependents of the judge in order to be admit-

ted to an interview. The cause, however, was decided

against him before he could obtain an audience, and

the whole ofthe bribe not having been returned, along

correspondence took place, by which Goezman was

at length so much exasperated, that he instituted a

prosecution against Beaumarchais for an attempt to

corrupt him in his judicial capacity. Beaumarchais

was acquitted of the charge, while Goezman was

found liable to him in damages, and was farther con-

victed of subornation and falsehood in his attempts

to substantiate the accusation. The decision of

Goezman having been rescinded, and the principal

cause remitted to the Parliament of Aix, where it

had originally depended, Beaumarchais again became
involved with the Count de la Blache, in a litigation

which originated in the calumnies and undue influ-

ence by which the Count attempted to overpower his

adversary. In this dispute, Beaumarchais also pre-

vailed ; but the chief advantage which he acquired

from these various processes was the astonish-

ing interest and admiration which were univer-

sally excited in France by the Factums or Mc-
moires which he wrote in his defence ; in whicli

the most logical and convincing argument is di-

versified with the bitterest sarcasm, the keenest

raillery, and the relation of incidents as strange and

amusing as those which are met with in romance.

These able and lively productions, however, procur-

ed him many enemies, as they discovered him to be

a man of a most resentful and calumnious dis-

position. He also lost a good deal of the repu-

tation he had acquired, from being involved in

a new process, in which he found the advocate

Bergasse a more formidable opponent than Goez-

man or La Blache ; and his new Memoires want-

ed the spirit and gaiety to which his former ones

were indebted for their popularity. Though oc-

cupied with these processes, and various literary

pursuits, Beaumarchais did not neglect the im-

provement of his fortune. He engaged in various

speculations, of which the most profitable was his

project of supplying the Americans with arms and

ammunition during the war with this country.

Having thus gained a considerable fortune, he

built a magnificent villa in the Faubourg St An-
toine, which he embellished with much taste, and

at great expence. He afterwards lost some part of

the money he had acquired by an expensive and

ill-executed edition of the works of Voltaire ; and

neither the early support which he gave to the

principles of the French Revolution, nor his im-

portation of fire-arms for the use of the French

forces, were sufficient to preserve his property from

confiscation, or his person from proscription. The
sufferings and dangers which he experienced during

this period, have been detailed by him in a work en-

titled, Mes Six Epoqiies, which is written with consi-

derable force and interest. After he had endured

fvery species of accusatien and persecution, and
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had passed some time as an exile from his native Beauniai-

country, he returned to France when the storms of _

the Revolution had subsided into a more settled ty-
^^^^"^

ranny, and having recovered possession of his villa

in the Faubourg vSt Autoine, he remained there till

his death, which happened suddenly in the year

1799.
The moral character of Beaumarchais seems to

have been far from unexceptionable. He was re-

markable for extraordinary indiscretion, restless-

ness, and ambition, an overweening conceit of his

own talents, and an undisguised contempt for others.

With these defects, it is not wonderful that hi*

conduct should have formed the subject of some

absurd calumnies. La Ilarpe mentions, that these

were propagated to such an extent, that it was

at one time reported, that he had made away, by

poison, with his two wives whom he had successively

married for their fortunes—a report, on which Vol-

taire is said to have remarked, " ce Bemmmrchnis

n''est 2)oint tm cmpoisonneur'-^U est trop drole." Even
the journey which he undertook to Spain, in order to

vindicate the honour, and secure the happiness of a

sister, and which seems to have been the most praise-

worthy action of his life, was made the subject of

invidious misrepresentations, from which he has vin-

dicated himself in one of his Memoires against La
Blache qnd Goezman.

Besides his Memoires, Beaumarchais is the author

of various dramatic productions, which made a great

noise, and gained him considerable reputation in Paris

at the time they appeared. His Eugenic, of which the

plot is founded on astory in the Diablc Boiteux, and his

Deux Amis, which hinges on the embarrassment and

perplexity of a merchant on the verge of insolvency,

are serious sentimental comedies, written in imita-

tion of Diderot's Pere de Famille. Eugenie, which

was the most successful of the two, is rather a ro-

mance carried on by dialogue, than a drama. It

possesses little pathos or interest, and the only emo-

tion felt in its perusal, is a certain degree of curio-

sity concerning the event of the story. The inci-

dents in Les Deiix Amis are flat and insipid, and as

it is not sustained by the charms of versification, it

fails almost entirely of theatrical effect. Beaumar-

chais obtained more success in his dramatic career,

when he quitted the imitation of Diderot, and follow-

ing the natural gaiety of his own genius, represented

the lively and entertaining character of Figaro, in

two successive pieces, Le Barbier de Seville and La
Folk Journee, on le Mariage de Figaro. The first

of these comedies merely turns on the assistance

which the Count Almaviva receives from Figaro, the

Barbier de Seville, in his stratagem to carry off Rosine

by duping an old guardian, by whom she was strictly

watched, and who intended to marry her himself.

The Mariage de Figaro principally hinges on the

scheme devised by the Count Almaviva, of marrying

a beautiful attendant of his countess to Figaro, with

designs which seem to have been suggested by some

scenes in the Casinn of Plautus. Both pieces are

full of lively dialogue, dramatic movement, and in-

genious jeuK de theatre. The author, however,

had at first great difficulty in getting the Mariogtt
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Beauinar- de Figaro represented ; and the curiosity and ex-

^^^'j^'^ pectation of the pubhc were excited to the highest

Beauty, pitch, previous to its appearance. It continued to

•^^^•y^ he acted twice a-week for two years, and produced
immense profits both to the author and the come-
dians. To a reader of the present day, the chief

interest of the Mariage de Figaro arises from the

distress experienced by the countess, on finding her-

self forsaken by her husband, and the engaging,

though not very moral, character of the page Che-
rubin ; but in France its popularity might be partly

owing to the numerous sarcasms both on the political

and judicial administration of the country. This was
evidently one of the author's chief objects, as he
boasts in his preface, quil aforme son plan deJagon
a y faire entrer la critique d'une Joule d'abus qui

desolent la societe. Beaumarchais has introduced
Figaro a third time, in his last drama, La Mere Cou-
pable ; and it is generally supposed that by this cha-
racter, in all the three dramas, he intended to repre-

sent himself. Figaro, it is true, is originally a bar-

ber, and afterwards a valet ; but he is also a poet, a
musician, and great intriguer, while the freedom
which he uses with his master gives full scope for
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the developement of the character. In La Mere Beaumar^

Coupalde, he has also introduced, under the name of
Begearss, his old opponent the advocate Bergasse. geautv
Indeed, he admits in his preface, que Begearss nest ^^r^-K.
pas de son invention et quil Va vu agir.

Most of the plays of Beaumarchais are preceded
by prefaces, in which he has vindicated them against

objections, and pointed out their beauties
; but, as he

neither possessed much learning nor taste, his literary

pleadings were not so happy as his judicial ones. In-

deed, the great secret of Beaumarchais' success was
the perceiving and availing himself of the tone and
spirit of the times. The vogue in which the Pere de
Famille then was, secured applause for his Comedies
Larmoyantes. The unpopularity of a parliament, en-

trusted with the administration of justice, procured a
favourable reception for his Memoires ; and the rising

clamour against the government of the country, gave
additional zest to the sarcasms of the Mariage de Fi-

garo. Of consequence, Beaumarchais, during his

life, was more ceiebi'ated than respectable, and the

reputation he enjoyed in his own age was greater

than that which he is likely to preserve with pos-

terity, (m.)

BEAUTY.

Necessary
imperfec-

tion of defi-

nition, till it

be settled
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Beau Iy be
a simple
sensation or

otherwise.

Beauty,—that property in objects by which they
are recommended to the power or faculty of Taste—
the reverse of Ugliness—the primary or most gene-
ral object of love or admiration.

These, we confess, are rather explanations of the

word than definitions of the thing it signifies ; and
can be of no value, even as explanations of the word,
except only to those who understand, without ex-

planation, all the other words they contain. For, if

the curious inquirer should proceed to ask, " And
what is the faculty or power of Taste ?" we do not

see at present what other answer we could give, than

that it was that of which Beauty was the object ; or

by which we were enabled to discover and to relish

what was Beautiful. It is material, however, to ob-

serve, that if it could be made out, as some have al-

leged, that our perception of Beauty was a simple sen-

sation, like our perception of colour ; and that Taste

was an original and distinct sense, like that of seeing

or hearing; this would be truly the only definition that

could be given, either of the sense or of its object

—

and all that we could do in investigating the nature

of the latter, would be to digest and enumerate
the circumstances under which it was found to pre-

sent itself to its appropriate organ. All that we can
say of colour, if we consider it very strictly, is, that

it is that property in objects by which they are re-

commended to the faculty of sight ; and the faculty

of sight can scarcely be defined in any other way
than as that by which we are enabled to discover the

existence of colour. When we attempt to proceed
farther, and say that Green is the colour of grass, and
lied of roses or blood, it is plain that we do not in

any respect explain the nature of those colours, but

only give instances of th^ir occurrence ; and that

one who had never seen them could learn nothing
whatever from these pretended definitions. Complex
ideas, on the other hand, and compound emotions,

may be always defined, and explained to a certain

extent, by enumerating the parts of which they are

made up, or resolving them into the elements of which
they are composed :—and we may thus acquire, not

only a substantial knowledge of their nature, but a

practical power in their regulation or production.

It becomes of importance, therefore, in the
^^^y^^gg^on*

outset of this inquiry, to consider whether our sense
^jjjg pQjjjj^

of Beauty be really a simple sensation, like some of
those we have enumerated, or a compound or deri-

vative feeling, the sources or elements of which
may be investigated and ascertained. If it be
the former, we have then only to refer it to the

peculiar sense or faculty of which it is the object

;

and to determine, by repeated observation, under
what circumstances it occurs :—But, if it be the lat-

ter, we have to proceed, by a joint process of obser-

vation and reflection, to ascertain what are the pri-

mary feelings to which it may be referred ; and by
what peculiar modification of them it is produced
and distinguished. We are not quite prepared, as

yet, to exhaust the whole of this important discus-

sion, to which we shall be obliged to return in the

sequel of our inquiry ; but it is necessary, in order

to explain and to set forth, in their natural order, the

difficulties with which the subject is surrounded, to

state here, in a very few words, one or two of the most
obvious, and, as we think, decisive objections against

the notion of Beauty being a simple sensation, or the

object of a separate and peculiar faculty.

1
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The first, ai)d perhaps the most considerable, is the

want of agreement as to the presence and existence

of Beauty in particular objects, among men whose

organization is perfect, and who are plainly possess-

ed of the faculty, whatever it may be, by which

Beauty is discerned. Now, no such thing happens, we
imagine, or can be conceived to happen, in the case

of any other simple sensation, or the exercise of any

other distinct faculty. Where one man sees light,

all men who have eyes, see light also.—All men al-

low grass to be green—and sugar to be sweet, and

ice to be cold,—and the unavoidable inference from

any apparent disagreement in such matters necessa-

rily is, that the party is insane, or entirely destitute

of the sense or organ concerned in the perception.

With regard to Beauty, however, it is obvious, at first

sight, that the case is quite different. One man sees

it perpetually, where to another it is quite invisible,

—or even where its reverse seems to be conspicuous.

Nor is this owing io the insensibility of either of the

parties—for the same contrariety exists where both

are keenly alive to the influences of the Beauty they

respectively discern. A Chinese or African lover

would probably see nothing at all attractive in a belle

ofLondon or Paris,—and undoubtedly, an e/eg^an^yoj--

marum spectator, from either ofthese cities, would dis-

cover nothing but deformity in the Venus of the Hot-

tentots. A little distance in time produces the same

effects as distance in place ;—the gardens, the furni-

ture, the dress, which appeared beautiful in the eyes

of our grandfathers, are odious and ridiculous in

ours. Nay, the difference of rank, education, or

employments, give rise to the same diversity of sen-

sation. The little shopkeeper sees a Beauty in his

roadside box, and in the staring tile roof, wooden
lions, and clipped boxwood, which strike horror into

the soul of the student of the picturesque,—while

he is transported in surveying the fragments of an-

cient sculpture, which are nothing but ugly masses of

mouldering stone, in the judgment of the admirer of

neatness. It is needless, however, to multiply in-

stances, since the fact admits of no contradiction.

But how can we believe, that Beauty is the object

of a peculiar sense or faculty, when persons un-

doubtedly possessed of the faculty, and even in an

eminent degree, can discover nothing of it in objects

where it is distinctly felt and perceived by others

with the same use of the faculty ?

This one consideration, we confess, appears to us

cj)nclusive against the supposition of Beauty being a

real property of objects, addressing itself to the

power of Taste as a separate sense or faculty,—and

seems to point irresistibly to the conclusion, that

our sense of it is the result of other more elementa-

ry feelings, into which it may be analyzed or resolv-

ed. A second objection, however, if possible of still

greater force, is suggested, by considering the pro-

digious and almost infinite variety of things to which

this property of Beauty is ascribed, and the impos-

sibility of imagining any one inherent quality which

can belong to them all, and yet, at the same time,

possess so much unity as to be the peculiar object

of a separate sense or faculty. All simple qualities

that are perceived in any one object, are immediately

recognised to be the same, when they are again per-

ceived in another ; and the objects in which they

are thus perceived, are at once felt so far to resem-

ble each other, and to partake of the same nature.

Thus snow is seen to be white, and chalk is seen to be

white ; but this is no sooner seen, than the two sub-

stances, however unlike in other respects, are felt at

once to have this quality in common, and to resemble

each other in all that relates to the quality of colour,

and the sense of seeing. Now, is this felt, or could

it even be intelligibly asserted, with regard to the

quality of Beauty ? Take even a limited and specific

sort of Beauty,—for instance the Beauty of Form.

The form of a fine tree is beautiful—and the form

of a fine woman,—and the form of a column, and a

vase, and a chandelier. Yet how can it be said that

the form of a woman has anything in common with

that of a tree or a temple ? or to which of the

senses by which forms are distinguished, does it ap-

pear they have any resemblance or affinity ?

The matter, however, becomes still more inex-

tricable when we recollect that Beauty does not be-

long merely to forms or colours, but to soynds, and

perhaps to the objects of other senses ;
nay, that in all

languages and in all nations, it is not supposed to

reside exclusively in material objects, but to belong

also to sentiments and ideas, and intellectual and

moral existences. Not only is a tree Beautiful, as

well as a palace or a waterfall ; but a poem is Beau-

tiful, and a theorem in mathematics, and a contrivance

in mechanics. But if things intellectual and totally

segregated from matter may thus possess Beauty, how
can it possibly be a quality of material objects ? Or
what sense or faculty can that be, whose proper office

it is to intimate to us the existence of some property

whieh is common to a flower and a demonstration, a

valley and an eloquent discourse ?

The only answer which occurs to this, is plainly

enough a bad one ; but the statement of it, and of its

insufficiency, will serve better, perhaps, than anything

else, to develope the actual difficulties of the subject,

and the true state of the question with regard to them.

It may be said, then, in answer to the questions we
have suggested above, that all these objects, however

various and dissimilar, agree at least in being Agree-

able, and that this Agreeableness, which is the only

quality they possess in common, may probably be

the Beauty which is ascribed to them all. Now, to

those who are accustomed to such discussions, it

would be quite enough to reply, that though the

Agreeableness of such objects depend plainly enough

upon their Beauty, it by no means follows, but quite

the contrary, that their Beauty depends upon their

Agreeableness ; the latter being the more compre-

hensive or generic term, under which Beauty must

rank as one of the species. Its nature, therefore, is

no more explained, nor is less absurdity substantially

committed, by saying that things are Beautiful, be-

cause they are Agreeable, than if we were to give

the same explanation of the sweetness of sugar ; for

no one, we suppose, will dispute, that though it be

very true that sugar is agreeable because it is sweet,

it would be manifestly preposterous to say that it

was sweet because it was agreeable. For the bene!-
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fit, however, of those who \vis;h or require to be more

v^"^ regularly initiated in these mysteries, '.ve beg leave
to add a few observations,

and more In the first place, then, it seems evident, that
particularly. Agreeableuess, in general, cannot be the same with

Beauty, because there are very many things in the
highest degree Agreeable, that can in no sense be
called Beautiful. Moderate heat, and savoury food,
and rest, and exercise, are Agreeable to the body

;

but none of these can be called Beautiful ; and
among objects of a higher class, the love and esteem of
others, and fame, and a good conscience, and health,

and riches, and wisdom, are all eminently Agreeable
;

but not at all Beautiful, according to any intelligible

use of the word. It is plainly quite absurd, there-
lore, to say that Beauty consists in Agreeableness,
without specifying in consequence of what it is agree-
able,—or to hold that anything whatever is taught as

to its nature, by merely classing it among our plea-
surable emotions.

In the second place, however, we may remark,
that among all the objects that are Agreeable, whe-
ther they are also Beautiful or not, scarcely any
two are Agreeable on account of the same qualities,

or even suggest their agreeableness to the same fa-

culty or organ. Most certainly there is no resem-
blance or affinity whatever between the qualities

which make a peach agreeable to the palate, and a
beautiful statue to the eye ; which soothe us in an
easy chair by the fire, or delight us in a philosophi-
cal discovery. The truth is, that Agreeableness is

not properly a quality of any object whatsoever, but
the eft'ect or result of certain quahties, the nature of
which we can generally define pretty exactly, or of
which we know at least with certainty that they ma-
nifest themselves respectively to some one particular
sense or faculty, and to no other ; and consequently
it would be just as obviously ridiculous to suppose a
faculty or organ, whose office it was to perceive
Agreeableness, as to suppose that Agreeableness was
a distifict quality that could thus be perceived.
The class of agreeable objects, thanks to the

bounty of Providence, is exceedingly large. Certain
things are agreeable to the palate, and others to the
smell and to the touch. Some again are agreeable
to our faculty of imagination, or to our understand-
ing, or to our moral feelings ; and none of all these
we call Beautiful. But there are others which we do
call Beautiful ; and those we say are agreeable to
our faculty of Taste ;—but when we come to ask what
is the faculty of Taste, and what are the qualities
which recommend them to that faculty?—we find our-
selves just where we were at the beginning of the
discussion, and embarrassed with all the difficulties

arising from the prodigious diversity of objects which
seem to possess these qualities.

We know pretty well what is the faculty of seeii*g
m- hearing

;
or, at least, we know that what is agree-

able to one of those faculties, has no effect what-
ever on the other. We know that bright colours
afford no delight to the ear, nor sweet tones to the
eye; and are therefore perfectly assured tlmt the
qualities which make the visible objects agreeable,
cannot be the same with those which give pleasure
to the ear. But it is by the eye and by the ear that

B'auty,all material Beauty Is perceived ; and yet the Beauty
which discloses itself to these two separate senses,
and plainly depends upon qualities which have no
sort of affinity, is supposed to be one distinct quali-
ty, and to be perceived by a peculiar sense or facul-
ty ! Tiie perplexity becomes still greater when we
think of the Beauty of poems or theorems, and endea-
vour to imagine what quahties they can possess in
common with the agreeable modifications of light or
of sound.

It is in these considerations undoubtedly that the In wliat if

difficulty of the subject consists. The faculty of J^'ffif "lty

Taste, plainly, is not a faculty like any of the external "'^

senses—the range of whose objects is limited and pre- Ij"//
^^^^

cise, as well as the qualities by which they are gratified
^

or offended,—and Beauty, accordingly, is discovered
in an infinite variety of objects, among which it seems,
at first sight, impossible to discover any other bond
of connexion. Yet boundless as their diversity may
appear, it is plain that they must resemble each other
in something, and in something more definite and de-
finable than merely in being agreeable ;—since they
are all classed together, in every tongue and nation,
under the common appellation of Beautiful, and are
felt indeed to produce emotions in the mind that have
some sort of kindred or affinity. The words Beauty
and Beautiful, in short, must mean something; and are
universally felt to mean something much more de-
finite than agreeableness or gratification in general

;

and while it is confessedly by no means easy to de-
scribe or define M'hat that something is, the force and
clearness of our perception of it is demonstrated by the
readiness with which we determine, in any particular
instance, whether the object of a given pleasurable
emotion is or is not properly described as Beauty.
What we have already said, we confess, appears to

us conclusive against the idea of this Beauty being any
fixed or inherent property of the objects to which it

is ascribed, or itself the object ofany separate and in-

dependent faculty; and we will no longer conceal from
the reader what we take to be the true solution of the
difficulty. In our opinion, then, our sense of Beauty Solution
depends entirely on our previous experience of simpler proposed

pleasures or emotions, and consists in the suggestion ^^^^^^

of agreeable or interesting sensations with which we^^"
had formerly been made familiar by the direct and in-
telligible agency of our common sensibilities and
that vast variety of objects, to which we give the com-
mon name of Beautiful, become entitled to that appel-
lation, merely because they all possess the power of
recalling or reflecting those sensations of which they
have been the accompaniments, or with which they
have been associated in our imagination by any other
more casual bond of connection. According to
this view of the matter, therefore, Beauty is not an
inherent property or quality of objects at all, but
the resultofthe accidental relations in wliich they may
stand to our experience of pleasures or emotions,-^
and does not depend upon any particular configura-
tion of parts, proportions, or colours, in external
things, nor upon the unity, coherence, or simplicity of
intellectual creations,—;but merely upon the associa-
tions which, in the case of every individual, may enable
these inherent, and otherwise indifferent qualities, to
suggest or recal to the mind emotions of a pleasuv-
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able or interesting description. It follows, therefore,

that no object is beautiful in itself,—or could appear
so, antecedent to our experience of direct pleasures

or emotions; and that, as an infinite variety of ob-
jects may thus reflect interesting ideas, so all of them
may acquire the title of Beautiful, although utterly

diverse and disparate in their nature, and possessing

nothing in common but this accidental power of re-

minding us of other emotions.

This theoiy, which, we believe, is now very
generally adopted, though under many needless

qualifications, shall be farther developed and il-

lustrated in the sequel. But at present we shall only
remark, that it serves at least to solve the great
problem involved in the discussion, by rendering it

easily conceivable how objects which have no inhe-

rent resemblance, nor, indeed, any one quality in

common, should yet be united in one common rela-

tion, and consequently acquire one common epithet,

—

just as all the things that belonged to a beloved in-

dividual may serve to remind us of him, and thus to

awake a kindred class of emotions, though just as un-
like each other as any of the objects that are classed

under the general name of Beautiful. His poetry,

for instance, or his slippers,—his acts of bounty, or
his saddlehorse,—-may lead to the same chain of in-

teresting remembrances, and thus agree in possessing
a power of excitement, for the sources of which we
should look in vain through all the variety of their

physical or metaphysical qualities.

By the help of the same consideration, we get
rid of all the mystery of a peculiar sense or faculty,

imagined for the express purpose of perceiving Beau-
ty ; and discover that the power of Taste is nothing
more than the habit of tracing those associations, by
which almost all objects may be connected with in-

teresting emotions. It is easy to understand, that
the recollection of any scene of delight or emotion
must produce a certain agreeable sensation, and that

the objects which introduce these recollections should
not appear altogether indifferent to us : Nor is it, per-
haps, very difficult to imagine, that recollections thus
strikingly suggested by some real and present exist-

ence, should present themselves under a different as-

pect, and move the mind somewhat differently from
those which arise spontaneously in the ordinary course
of our reflections, and do not thus grow out of a
direct and peculiar impression.

The whole of this doctrine, however, we shall en-
deavour by and bye to establish upon more direct
evidence; but having now explained, in a general way,
both the difficulties of the subject, and our sug-
gestion as to their true solution, it is proper that we

. should take a short review of the more considerable
theories that have been proposed for the elucidation

" of this curious question ; which is one of the most
delicate, as well as the most popular in the science of

. metaphysics,—^was one of the earliest which exercised
the speculative ingenuity of philosophers,—and has
at last, we think, been more successfully treated
than any other of a similar description.

In most of these speculations, we shall find rather
imperfect truth, than fundamental error :—or, at all

events, such errors only asarise naturally from that pe-
culiar difficulty which we have already endeavoured to

Bfautv.explain, as consisting in the prodigious multitude and
diversity of the objects in which the common quality
of Beauty was to be accounted for. Those who have
not been sufficiently aware of the difficulty have gene-
rally dogmatized from a small number ofinstances, and
have rathergiven examples of the occurrence of Beauty
in some few classes of objects, than afforded any light
as to that upon which it essentially depended in all

while those who felt its full force have very often found
no other resource, than to represent Beauty as
consisting in properties so extremely vague and ge-
neral (such, for example, as the power of exciting
ideas of relation), as almost to elude our comprehen-
sion, and, at the same time, of so abstract and meta-
physical a description, as not to be very intelligibly

stated, as the radicals of a strong, familiar, and plea-
surable emotion. This last observation leads us to

make one other remark upon the general character
of these theories ; and this is, that some of them
seem necessarily to imply the existence of a pe-
culiar sense or faculty for the perception of Beauty

;

as they resolve it into properties that are not in
any way interesting or agreeable to any of our
known faculties. Such are all those which make it

consist in Proportion,—or in Variety, combined with
Regularity,—or in waving lines,—or in Unity,—or in
the perception of Relations,—without explaining, or
attempting to explain, how any of these things should
affect us with any delight or emotion. Others, again,
do not require the supposition of any such separate fa-

culty ; because in them the sense of Beauty is consi-
dered as arising from other more simple and familiar
emotions, which are in themselves and beyond all dis-

pute agreeable. Such are those which teach that
Beauty depends on the perception of Utility, or of
Design, or Fitness, or in tracing Associations between
its objects and the common joys or emotions of our
nature. Which of these two classes of speculation, to
one or other of which, we believe, all theories of Beau-
ty may be reduced, is the most philosophical in itself,

we imagine can admit of no question ; and we hope
in the sequel to leave it as little doubtful, which is to
be considered as most consistent with the fact. In
the mean time, we must give a short account ofsome
of the theories themselves.

The most ancient of which it seems necessary to SpecuLi-
take any notice, is that which may be traced in the ^'o"* of

Dialogues of Pluto,—though we are very far from
J*'**."""

pretending that it is possible to give any intelligible

or consistent account of its tenor. It should never
be forgotten, however, that it is to this subtle and
ingenious spirit, that we owe the suggestion, that it

is Mind alone that is Beautiful ; and tliat, in perceiv-
ing Beauty, it only contemplates the shadow of its

own affections ;—a doctrine which, howfver mysti-
cally unfolded in his writings, or however combined
with extravagant or iibsurd speculations, unques-
tionably carries in it the germ of all the truth that
has since been revealed on the subject. By far

the largest dissertation, however, that this great
philosopher has left upon the nature of Beauty, is

to be found in the dialogue entitled the Greater
Hippias, which is entirely devoted to that inquiry,
VVe do not learn a great deal of the author's own opi-
nion, indeed, from this performance j for it is one of
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Beauty- the dialogues which have been termed Anatreptic or

confuting,—in which nothing is concluded in the

affirmative, but a series of sophistical suggestions or

hypotheses are successively exposed. The plan of

it is to lead on Hippias, a shallow and confident

sophist, to make a variety of dogmatical assertions

as to the nature of Beauty, and then to make him

retract and abandon them upon the statement of some

obvious objections. Socrates and he agree at

first in the notable proposition, " that Beauty is

that by which all Beautiful things are Beautiful
;"

and then, after a great number of suggestions, by

far too childish and absurd to be worthy of any

notice, such as, that the Beautiful may perad-

venture be gold, or a fine woman, or a handsome

mare, they at last get to some suppositions, which

show that almost all the theories that have since

been propounded on this interesting subject, had oc-

curred thus early to the active and original mind of

this keen and curious inquirer. Thus Socrates

first suggests, that Beauty may consist in the Fitness

or suitableness of any object to the place it occupies,

and afterwards, more generally and directly, that it

may consist in Utility,—a notion which is ultimately

rejected, however, upon the subtle consideration

that the useful is that which produces good, and that

the producer and the product being necessarily differ-

ent, it would follow, upon that supposition, that beau-

ty could not be good, nor good beautiful. Finally,

he suggests, that Beauty may be the mere organic

delight of the eye or the ear,—to which, after stating

very slightly the objection, that it would be impos-

sible to account upon this ground for the Beauty of

poetry or eloquence, he proceeds to rear up a more

refined and elaborate refutation, upon such grounds

as these :—If Beauty be the proper name of that

which is naturally agreeable to the sight and hear-

ing, it is plain, that the objects to which it is ascrib-

ed must possess some common and distinguishable

property, besides that of being agreeable, in conse-

quence of which, they are separated and set apart

from objects that are agreeable to our other senses

and faculties, and, at the same time, classed together

under the common appellation of Beautiful

—

Noav,

we are not only quite unable to discover what this

property is, but it is manifest, that objects which

make themselves known to the ear, can have no pro-

perty as such, in common with objects that make

themselves known to the eye ; it being impossible

that an object which is beautiful by its colour, can

be beautiful, from the same quality, with another

which is beautiful by its sound. From all which it

is inferred, that, as Beauty is admitted to be some-

thing real, it cannot be merely what is agreeable to

the organs of sight or hearing.

There is no practical wisdom, we admit, in those

fine drawn speculations ; nor any of that spirit of

patient observation by which alone any sound view of

such objects can ever be attained. There are also

many marks of that singular incapacity to distinguish

between what is absolutely puerile and silly, and

what is plausible, at least, and ingenious, which

may be reckoned among the characteristics of " the

divine philosopher," and in some degree of all the

philosophers of antiquity: But they show clearly

enough the subtle and abstract character of Greek

speculation, and prove at how early a period, and Beaniy.
I

to how great an extent, the inherent difficulties of ^^^v"^
the subject were felt, and produced their appropri-

ate effects.

There are some hints on these subjects in the

works of Xenophon, and some scattered observa-

tions in those of Cicero, who was the first, we be-
i

lieve, to observe, that the sense of Beauty is pecu- {

liar to Man;—but nothing else, we believe, in classi-
;|

cal antiquity, which requires to be analyzed or ex- f

plained. It appears that St Augustin composed a Doctrine ji

large treatise on Beauty; and it is to be lamented, *^'^^"|"^^'

that the speculations of that acute and ardent ge-
|!o'),\,sts^ij

nius on such a subject have been lost. We disco- Uniiy.

ver, from incidental notices in other parts of his

writings, that he conceived the Beauty of all objects

to depend on their Unity,—or on the perception of

that Principle or Design which fixed the relations of

their various parts, and pi-esented them to the intel-

lect or imagination as one harmonious whole. It

would not be fair to deal very strictly with a theory

with which we are so imperfectly acquainted : But it

may be observed, that, while the author is so far in

the right as to make Beauty consist in a relation to

mind, and not in any physical quality, he has taken

far too narrow and circumscribed a view of the mat-

ter, and one which seems almost exclusively appli-

cable to works of human art ; it being plain enough,

we think, that a beautiful landscape, or a beautiful

horse, has no more unity, and no more traces of de-

sign, than one which is not beautiful.

We do not pretend to know what the Schoolmen

taught upon this subject during the dark ages ; but

the discussion does not seem to have been resumed
for long after the revival of letters. The followers

of Leibnitz were pleased to maintain, that Beauty

consisted in Perfection ; but what constituted Per-

fection they did not attempt to define, v M. Crouzas Opinions

wrote a long essay, to show that Beauty depended

on these five elements, Variety, Unity, Regularity,

Order, and Proportion ; and the Pere Andre, a still

longer one to prove, that, admitting these to be the

true foundations of Beauty, it was still most import-

ant to consider, that the Beauty which results from

them is either Essential, or Natural, or Artificial,

—

and that it may be greater or less, according as the

characteristics of each of these classes are combined

or set in opposition.

Among ourselves, we are not aware of any consi-

derable publication on the subject till the appear-

ance of Lord Shaftesbury's Characteristics, in which Of Lord

a sort of rapturous Platonic doctrine is delivered as

to the existence of a primitive and Supi-eme Good " -*

and Beauty, and of a certain internal sense, by
which both Beauty and moral merit were distin-

guished. Addison published several ingenious pa- OfAddi;
pers in The Spectator, on the pleasures of the ima-

gination, and was the first, we believe, who referred

them to the specific sources of Beauty, Sublimity,

and Novelty. He did not enter much, however, Dr Had
into the metaphysical discussion of the nature of son's D o

Beauty itself; and the first philosophical treatise of
*"t"*jn°j

note that appeared on the subject, may be said to
, (.flexSei

have been the Inquiry of Dr Hucheson, first pub- by whict

lished, we believe, in 1725. Beauty ii

In this work, the notion of a peculiar internal

Cioiiziis i

Amir6.
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sense, by which we are made sensible of the exist-

ence of Beauty, is very boldly promulgated, and
maintained by many ingenious arguments : Yet no-

thing, we conceive, can be more extravagant than
such a proposition ; and nothing but the radical faults

of the other parts of the hypothesis could possibly

have driven the learned author to its adoption. Even
after the existence of this sixth sense was assumed,
he felt that it was still necessary that he should ex-
plain what were the qualities by which it was grati-

fied; and these, he was pleased to allege, were nothing
iliis Sense but the combinations of Variety with Uniformity;

*e corobin
objects, as he has himself expressed it, which are

(i*on of
equally Uniform, being Beautiful in proportion to

fniforniity their Variety,—and all objects equally various being
till Varie- Beautiful in proportion to their Uniformity. Now,

not to insist upon the obvious and radical objection
that this is not true in fact, as to flowers, landscapes,

or indeed of any thing but architecture, if it be true

of that,—it could not fail to strike the ingenious author
that these qualities of Uniformity and Variety were
not of themselves agreeable to any of our known
senses or faculties, except when considered as sym-
bols of Utility or Design, and therefore could not
intelligibly account for the very lively emotions
which we often experience from the perception of
Beauty, where the notion of design or utility was not
at all suggested. He was constrained, therefore, either

to abandon this view of the nature of Beauty alto-

gether, or to imagine a new sense or faculty, whose
characteristic and description it should be to receive
delight from the combinations of Uniformity and
Variety, without any consideration of their being
significant of things agreeable to our other faculties

;

and this being accomplished by the mere force of
the assumption and the definition, there was no room
for farther dispute or difficulty in the matter.

Some of Hucheson's followers, such as Gerard and
others, who were a little startled at the notion of a

Baut> into separate faculty, and yet wished to retain the doctrine

idVai^ety°^
Beauty depending on Variety and Uniformity,

ithout the endeavoured, accordingly, to show that these quali-

ppottition ties were naturally agreeable to the mind, and were
a S' pa- recommended by considerations arising from its most

familiar properties. Uniformity or Simplicity, it is

said, renders our conception of objects easy, and
saves the mind from all fatigue and distraction in the
consideration ofthem; whilst Variety, if circumscrib-
ed and limited by an ultimate uniformity, gives it a
pleasing exercise and excitement, and keeps its ener-
gies in a state of pleasurable activity. Now, this

lit quite appears to us to be mere trifling. The varied and
isatisfac- lively emotions which we receive from the percep-
"y* tion of Beauty, obviously have no sort of resem-

blance to the pleasure of moderate intellectual exer-
tion; nor can anything be conceived more utterly

dissimilar than the gratification we have in gazing
on the form of a lovely woman, and the satisfaction

we receive from working an easy problem in arith-

metic or geometry. If a triangle is more beautiful

than a regular polygon, as those authors maintain,
merely because its figure is more easily comprehend-
ed, the number Jour should be more beautiful than
the number three hundred and twenty-seven, and
the form of a gibbet far more agreeable than that

VOL. H. PART I.
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of a branching oak. The radical error, in short,

consists in fixing upon properties that are not in-

teresting in themselves, and can never be conceiv-

ed, therefore, to excite any emotion, as the foun-

tain-spring of all our emotions of Beauty : And it

is an absurdity that must infallibly lead to others,

—

whether these take the shape of a violent attempt

to disguise the truly indifferent nature of the pro-

perties so selected, or of the bolder expedient of

creating a peculiar faculty, whose office it is to find

them interesting.

The next remarkable theory was that proposed by Tiieory of

Edmund Burke, in his Treatise of the bublime j^",^^^'
^.'^''^

BeautifuL But of this, in spite of the great name
i^paHtifuf

of the author, we cannot persuade ourselves that it which pro-

is necessary to say much. His explanation is duce a re-

founded upon a species of materialism,—not much to |ug*p||^j,

have been expected from the general character of ^ *
'^^*

his genius, or the strain of his other speculations,

—

for it all resolves into this,—that all objects appear

Beautiful, which have the power of producing a pe-

culiar relaxation of our nerves and fibres, and thus

inducing a certain degree of bodily languor and
sinking. Of all the suppositions that have been
at any time hazarded to explain the phenomena of
Beauty, this, we think, is the most unfortunate, and
the most weakly supported. There is no philosophy
in the doctrine,—and the fundamental assumption is

in every way contradicted by the most familiar ex-

perience. There is no relaxation of the fibres in

the perception of Beauty,—and there is no pleasure

in the relaxation of the fibres. If there were, it

would follow, that a warm bath would be by far the
most beautiful thing in the world—and that the bril-

liant lights, and bracing airs of a fine autumn morn-
ing, would be the very reverse of Beautiful. Accord-
ingly, though the treatise alluded to will always be
valuable on account of the many fine and just remarks
it contains, we ai-e not aware that there is any ac-

curate inquirer into the subject (with the excep-
tion, perhaps, of Mr Price, in whose hands, however,
the doctrine assumes a new character) by whom the

fundamental principle of the theory has not been ex-
plicitly abandoned.
A yet more extravagant doctrine was soon after- Of Diderot,

wards inculcated, and in a tone of great authority, in our

a long article from the brilliant pen of Diderot, in the ^^

French Encyclopedie, and one which exemplifies, in ,„e^, iy a
a very striking manner, the nature of the difficulties peict-ption

with which the discussion is embarrassed. This in- of Relation,

genious person, perceiving at once, that the Beauty
which we ascribe to a particular class of objects,

could not be referred to any peculiar and inherent
quality in the objects themselves, but depended upon
their power of exciting certain sentiments in our
minds ; and being, at the same time, at a loss to dis-

cover what common power could belong to so vast

a variety of objects as pass under the general ap-
pellation of Beautiful, or by what tie all the va-
rious emotions which are excited by the percep-
tion of Beauty could be united, was at last driven,

by his sense of the necessity of keeping his defini-

tion sufficiently wide and comprehensive, to hazard
the strange assertion, that all objects were Beau-
tiful which excite in us the idea of relation ; that

2
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our sense of Beauty consisted in tracing out the

relations which the object possessing it might have

to other objects ; and that its Beauty was in pro-

portion to the number and clearness of the rela-

tions thus suggested and perceived. It is scarcely

necessary, we presume, to expose by any arguments

the manifest fallacy, or rather the palpable absurdity

of such a theory as this. In the first place, we con-

ceive it to be obvious, that all objects whatever have

an infinite, and consequently an equal number of re-

lations, and are equally likely to suggest them to

those to whom tliey are presented ;—at all events, it is

certain, that ugly and disagreeable objects have just

as many relations as those that are agreeable, and

ought, therefore, to be just as Beautiful, if the sense

of Beauty consists in the perception of relations.

In the next place, it seems to be sufficiently certain,

from the experience and common feelings of all men,

that the perception of relations among objects is not

in itself accompanied by any pleasure whatever, and

in particular has no conceivable resemblance to the

emotion we receive from the perception of Beauty.

When we perceive one ugly old woman sitting exact-

ly opposite to two other ugly old women, and ob-

serve, at the same moment, that the first is as big as

the other two taken together, we humbly conceive,

that this clear perception of the relations in which

these three Graces stand to each other, cannot well

be mistaken for a sense of Beauty, and that it does

not in the least abate or interfere with our sense of

their ugliness. Finally, we may observe, that the

sense of Beauty results instantaneously from the per-

ception of the object ; whereas the discovery of its

relations to other objects must necessarily be a work

of time and reflection, in the course of which the

beauty of the object, so far from being created or

brought into notice, must, in fact, be lost sight of

and forgotten.

Theory of Another more plausible and ingenious theory was

Father Buf- suggested by the Pere Buffier, and afterwards adoj)t-

tier and Sir ed and illustrated with great talent in the Discourses

Joshua Rey-^f Sir Joshua Reynolds. According to this doc-

Beau't7cS? trine. Beauty consists, as Aristotle held virtue to do,

sisted in in mediocrity, or conformity to that which was most

usual. Thus a beautiful nose, to make use of Dr

Smith's very apt illustration of this doctrine, is one

that is neither very long nor very short,—very straight

nor very much bent,—but of an ordinary form and

proportion, compared with all the extremes. It is

the form, in short, which nature seems to have aimed

at in all cases, though she has more frequently de-

viated from it than hit it ; but deviating from it m
all directions, all her deviations come nearer to it

than they ever do to each other. Thus the most

beautiful in every species of creatures bears the great-

est resemblance to the whole species, while monsters

are so denominated because they bear the least ;
and

thus the Beautiful, though in one sense the rarest,

as the exact medium is but seldom hit, is invariably

the most common, because it is the central point

from which all the deviations are the least remote.

This view of the matter is adopted by Sir Joshua in

its full extent, and is even carried so far by this great

artist, that he does not scruple to conclude, " That

if we were more used to deformity than Beauty, de-

formity would then lose the idea that is now annexed

\vliat was
most com
inon and
familiar.

to it, and take that of Beauty j^^st as we approve Beauty

and admire fashions in dress, for no other reason than

that we are used to them."

Now, not to dwell upon the very startling con-

clusion to which these principles must lead, viz. that

things are Beautiful in proportion as they are ordi-

nary ; and that it is merely their familiarity which

constitutes their Beauty, we would observe, in the

first place, that the whole theory seems to have

been suggested by a consideration of animal forms,

or perhaps of the human figure exclusively. In

these forms, it is quite true that great and monstrous

deviations from the usual proportions are extremely

disagreeable. But this, we have no doubt, arises

entirely from some idea of pain or disaster attached

to their existence, or from their obvious unfitness lor

the functions they have to perform. In vegetable

forms, accordingly, these irregularities excite no

such disgust ; it being, in fact, the great object of

culture, in almost all the more beautiful kinds, to

produce what may be called monstrosities. And, in

mineral substances, where the idea of suffering is

still more completely excluded, it is notorious that,

so far from the inore ordinary configurations being

thought the most Beautiful, this epithet is scarcely

ever employed but to denote some rare and unusual

combination of veins, colours, or dimensions. As to

landscapes, again, and almost all the works of art,

without exception, the theory is plainly altogether

incapable of application. In what sense, for ex-

ample, can it be said that the Beauty of natural

scenery consists in mediocrity ; or that these land-

scapes are the most Beautiful that are the most

common ? or what meaning can we attach to the

proposition, that the most Beautiful building, or pic-

ture, or poem, is that which bears the nearest resem-

blance to all the individuals of its class, and is, upon

the whole, the most ordinary and common ?

To a doctrine which is liable to these obvious and

radical objections, it is not perhaps necessary to

make any other ; but we must remark farther, first.

That it necessarily supposes that our sense of Beau-

ty is, in all cases, preceded by such a large com-

parison between various individuals of the same spe-

cies, as may enable us to ascertain that average or

mean form in which Beauty is supposed to consist

;

and, consequently, that we could never discover any

object to be Beautiful antecedent to such a compa-

rison ;
and, secondly, That, even if we were to allow

that this theory afforded some explanation of the supe-

rior Beauty of any one object, compared with others

of the same class, it plainly furnishes no explanation

whatever of the superior Beauty of one class of ob-

jects compared with another. We may believe, if we

please, that one peacock is handsomer than another,

because it approaches more nearly to the average or

mean form of peacocks in general ; but this reason

will avail us nothing whatever in explaining why

any peacock is handsomer than any pelican or pen-

guin. We may say, without manifest absurdity,

that the most beautiful pig is that which has least of

the extreme quahties that sometimes occur in the

tribe ; but it would be palpably absurd to give this

reason, or any thing like it, for the superior Beauty

of the tribe of antelopes or spaniels.

The notion, in short, seems to have been hastily
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)piiiious of

adopted by the ingenious persons who have main-

tained it, partly upon the narrow ground of the dis-

ajust produced by monsters in the animal creation,

w^hich has been already sufficiently explained,—and

partly in consequence of the fallacy which lurks in

the vague and general proposition of these things

being beautiful which are neither too big nor too little,

too massive nor too slender, &c.; from which it was

concluded, that Beauty must consist in mediocrity :

—

not considering that the particle too merely denotes

those degrees which are exclusive of Beauty, with-

out in any way fixing what those degrees are. For

the plain meaning of these phrases is, that the reject-

ed objects are too massive or too slender to be beauti-

ful ; and, therefore, to say that an object is beautiful

which is neither too big nor too little, &c. is really say-

ing nothing more than that beautiful objects are such

as are not in any degree ugly or disagreeable. The
illustration as to the effects of use or custom in the

article of dress is singularly inaccurate and delusive

;

the fact being, that we never admire the dress which
M e are most accustomed to see,-T-which is that of the

common people,—but the dress of the few who are

distinguished by i*ank or opulence ; and that we re-

quire no more custom or habit to make us admire

this dress, whatever it may be, than is necessary to

associate it in our thoughts with the wealth and dig-

nity of those who wear it.

We need say nothing in this place of the opinions

ix Gerard, expressed on the subject of Beauty by Dr Gerard, Dr
Hair, &c. Blair, and a whole herd of rhetoricians, because none

of them pretend to have any new or original notions

with regard to it, and, in general, have been at no

pains to reconcile or render consistent the various

accounts of the matter, which they have contented

themselves with assembling and laying before their

readers altogether, as affording among them the best

explanation that could be offered of the question.

Thus they do not scruple to say, that the sense of

Beauty is sometimes produced by the mere organic

affection of the senses of sight or hearing ; at other

times, by a perception of a kind of regular variety

;

and in other instances by the association of interest-

ing conceptions;—thus abandoning altogether any at-

tempt to answer the radical question,—how the feel-

ing of Beauty should be excited by such opposite

causes,—and confounding together, without any at-

tempt at discrimination, those theories which imply

the existence of a separate sense or faculty, and
those which resolve our sense of Beauty into other

more simple or familiar emotions.

Of late years, however, we have had three publi-

cations on the subject of a far higher character,—we
>)rtantSpe- mean, Mr Alison's Essays on the Nature and Priii-
iilations.

^-^1^^ ^ j-^^^^— p^yne Knight's Analytical In-

quiry into the same subjects—and Mr Dugald Stew-

art's Dissertations on the Beautiful, and on Taste,

in his volume of Philosophical Essays. All these

works possess an infinite deal ofmerit, and have among
![[^^^''*'""'^ them disclosed almost all the truth that is to be

latall'the known on the subject; though, as it seems to us,

feauty of with some little admixture of error, from which it

latctial will not, however, be difficult to separate it.

>''lK^ieftr
Alison maintains, that all Beauty, or at least

id to Asso- that all the Beauty of material objects, depends on

aiion. the associations that may have connected them with

Beaiitv.

ter and
ore im-

the ordinary affections or emotions of our nature ;

and in this, which is the fundamental point of his

theory, we conceive him to be no less clearly right,

than he is convincing and judicious, in the copious

and beautiful illustration by which he has sought to

establish its truth. When he proceeds, however, to

assert, that our sense of Beauty consists not merely
in the suggestion of ideas of emotion, but in the

contemplation of a connected series of such ideas, Embanas
and indicates a state of mind in which the faculties, ^ftl by > lie

half active and half passive, are given up to a sort ®'IP^^°*'''^"

of reverie or musing, in which they may wander, g,j 'jYains

though among kindred impressions, far enough from of Emo-
the immediate object of perception, we will confess 'ion^^-

that he not only seems to us to advance a very ques-

tionable proposition, but very essentially to endanger
the evidence, as well as the consistency, of his gene-

ral doctrine. We are far from denying, that, in

minds of sensibility and of reflecting habits, the con-

templation of beautiful objects will be apt, especial-

ly in moments of leisure, and when the mind is va-

cant, to give rise to such trains of thought, and to

such protracted meditations ; but we cannot possibly

admit that their existence is necessary to the percep-

tion of Beauty, or that it is in this state of mind ex-

clusively that the sense of Beauty exists. The percep-

tion of Beauty, on the contrary, we hold to be, in

most cases, quite instantaneous, and altogether as

immediate as the pei'ception of the external qualities

of the object to which it is ascribed. Indeed, it

seems only necessai-y to recollect, that it is to a pre-

sent material object that we actually ascribe and re-

fer this Beauty, and that the only thing to be ex-

plained is, how thi^ object comes to appear Beauti-

ful. In the long train of interesting meditations,

however, to which Mr Alison refers,—in the delight-

ful reveries in which he would make the sense of

Beauty consist,—it is obvious that we must soon lose

sight of the external object which gave the first im-

pulse to our thoughts ; and though we may after'

"wards reflect upon it, with increased interest and gra-

titude, as the parent of so many charming images, it

is impossible, we conceive, that the perception of its

Beauty can ever depend upon a long series of vari-

ous and shifting emotions.

It likewise occurs to us to observe, that ifeverything

was beautiful, which was the occasion of a train of

ideas of emotion, it is not easy to see why objects that

are called ugly should not be entitled to that appel-

lation. If they are sufficiently ugly not to be view-

ed with indifference, they too will give rise to ideas

of emotion, and those ideas are just as likely to run

into trains and series, as those of a more agi'eeable

description. Nay, as contrast itself is one of the

principles of association, it is not at all unlikely, that,

in the train of impressive ideas which the sight of

ugly objects may excite, a transition may be ulti-

mately made to such as are connected with pleasure;

and, therefore, if the perception of the Beauty of

the object which first suggested them depended up-

on its having produced a series of ideas of emotion,

or even of agreeable emotions, there seems to be no
good reason for doubting, that ugly objects may thus

be as Beautiful as any other, and that Beauty and
Ugliness may be one and the same thing. Such is

the danger, as it appears to us, of deserting the ob-
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ject Itself, or going beyond its immediate eflPect and

impression, in order to discover the sources of its Beau-

ty. Our view of the matter is safer, we think, and,

far more simple. We conceive the object to be as-

sociated either in our past experience, or by some

universal analogy, with pleasures, or emotions that

upon the whole are pleasant ; and that these associ-

ated pleasures are instantaneously suggested, as soon

as the object is presented, and by the first glimpse of

its physical properties, with which, indeed, they are

consubstantiated and confounded in our sensations.

Mr Knight The work of Mr Knight is more lively, various,

admits asso- and discursive, than Mr Alison's—but not so syste-

matic or conclusive. It is the cleverer book of the

two,—but not the most philosophical discussion of the

subject. He agrees with Mr Alison in holding the

most important, and, indeed, the only considerable

part of Beauty, to depend upon Association, and has

illustrated this opinion with a great variety of just

and original observation. But he maintains, and

maintains stoutly, that there is a Beauty independent

of association—prior to it, and more original and^

fundamental—the primitive and natural Beauty of

Colours and Sounds. Now, this we look upon to be a

heresy, and a heresy inconsistent with the very first

principles of Catholic philosophy. We shall not stop

at present to give our reasons'for this opinion, which

we shall illustrate at large before we bring this article

to a close;—but we beg leave merely to suggest at pre-

sent, that if our sense of Beauty be confessedly in most

cases the mere image or reflection of pleasures or emo-

tions that have been associated with objects in them-

selves indifferent, it cannot fail to appear strange

that it should also on some few occasions be a mere

organic or sensual gratification of the particular or-

gans. Language, it is believed, affords no other ex-

ample of so whimsical a combination of different

objects under one appellation, or of the confounding

of a direct physical sensation with the suggestion of a

social or sympathetic moral feeling. We would observe

also, that while Mr Knight stickles so violently for this

alloy of the senses in the constitution of Beauty, he

admits, unequivocally, that Sublimity is, in every in-

stance, and in all cases, the effect of association

alone. Yet Sublimity and Beauty, in any just or

large sense, and with a view to the philosophy of

either, are manifestly one and the same ; nor is it

conceivable to us, that, if Sublimity be alvMys the

result of an association with ideas of Power or Dan-

ger, Beauty can possibly be, in any case, the result

of a mere pleasurable impulse on the nerves of the

eye or the ear. We shall return, however, to this dis-

cussion hereafter. Of Mr Knight we have only fur-

ther to observe, that we think he is not less hereti-

cal in maintaining, that we have no pleasure in sym-

pathizing with distress or suffering, but only with

mental energy ; and that, in contemplating the Su-

blime, we are moved only with a sense of power and

grandeur, and never with any feeling of terror or

awe.—These errors, however, are less intimately

Mr Stew- connected with the subject of our present discus-

art's Essay sion.
on the With Mr Stewart we have less occasion for quar-

ciilefly^phi- ^el ;
chiefly, perhaps, because he has made fewer

tological. positive assertions, and entered less into the matter

of controversy. His Essay on the Beautiful is ra-

ther philological than metaphysical. The object of

it is to show by what gradual and successive exten-

sions of meaning the v/ord, though at lirst appropri-

ated to denote the pleasing effect of colours alone,

miglit naturally come to signify all the other pleas-

ing things to which it is now applied. In this investiga-

tion he makes many admirable remarks, and touches,

with the hand of a master, upon many of the dispu-

table parts of the question ; but he evades the particu-

lar point at issue between us and Mr Knight, by stat-

ing, that it IS quite immaterial to his purpose, whether

the Beauty of colours be supposed to depend on their

organic effect on the eye, or on some association be-

tween them and other agreeable emotions,—it being

enough for his purpose that this was probably the first

sort of Beauty that was observed, and that to which the

name was at first exclusively applied. It is evident

to us, however, that he leans to the opinion of Mr
Knight, as to this Beauty being truly sensual or or-

ganic. In observing, too, that Beauty is not now the

name of any one thing or quality, but of very many
different qualities,—and that it is applied to them all,

merely because they are often united in the same

objects, or perceived at the same time and by the

same organs,—it appears to us that he carries his

philology a little too far, and disregards other prin-

ciples of reasoning of far higher authority. To give

the name of Beauty, for example, to every thing that

interests or pleases us through the channel of sight,

including in this category the mere impulse of light

that is pleasant to the organ, and the presentment

of objects whose whole charm consists in awakening

the memory of social emotions, seems to us to be

confounding things together that must always be se-

parate in our feelings, and giving a far greater im-

portance to the mere identity of the organ of per-

ception, than is warranted either by the ordinary

language or ordinary experience of men. Upon the

same principle we should give this name of Beautiful,

and no other, to all acts of kindness or magnanimity,

and, indeed, to every interesting occurrence which

took place in our sight, or came to our knowledge

by means of the eye :—nay, as the ear is also allowed

to be a channel for impressions of Beauty, the same

name should be given to any interesting or pleasant

thing that we hear,—and good news read to us from

the gazette should be denominated Beautiful, just

as much as a fine composition of music. These

things, however, are never called Beautiful, and are

felt, indeed, to afford a gratification of quite a differ-

ent nature. It is no doubt true, as Mr Stewart

has observed, that Beauty is not one thing, but

many,—and does not produce one uniform emotion,

but an infinite variety of emotions. But this we
conceive is not merely because many pleasant

things may be intimated to us by the same sense,

but because the things that are called Beautiful may
be associated with an infinite variety of agreeable

emotions, of the specific character of which their

Beauty will consequently partake. Nor does it fol-

low, from the fact of this great variety, that there

can be no other principle of union among these

agreeable emotions, but that of a name, extended

to them all upon the very slight ground of their

Beaufy.
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coming through the same organ
;
since, upon our

theory, and indeed upon Mr Stewart's, in a vast ma-
jority of instances, there is the remarkable circum-
stance of their being ail suggested by association

with some present sensation, and all modified and
compounded to our feelings by an actual and direct

perception.

It is unnecessary, however, to pursue these cri-

ticisms, or, indeed, this hasty review of the specula-

tion ofother writers, any farther. The few observa-

tions we have already made, will enable the intelli-

gent reader, both to understand in a general way what
has been already done on the subject, and in some
degree prepare him to appreciate the merits of that

theory, substantially the same with Mr Alison's,

which we shall now proceed to illustrate somewhat
more in detail.

The basis of it is, that the Beauty which we im-
pute to outward objects, is nothing more than the

reflection of our own inward emotions, and is

made up entirely of certain little portions of love,

pity, and affection, which have been connected with
these objects, and still adhere as it were to them, and
move us anew whenever they are presented to our ob-
servation. Before proceeding to bring any proof of
the truth of this proposition, there are two things that

it may be proper to explain a little more distinctly.

First, * What are the primary affections, by the sug-

gestion of whicli, we think the sense of Beauty is

produced ? And, secondly. What is the nature of the

connexion by which we suppose that the objects we
call beautiful are enabled to suggest these affec-

tions i

With regard to the first of these points, it fortu-

nately is not necessary either to enter into any tedi-

ous details, or to have recourse to any nice distinc-

tions. All sensations that are not absolutely indiffer-

ent, and are, at the same time, either agreeable,

when experienced by ourselves, or attractive when
contemplated in others, may form the foundation of

the emotions of Sublimity or Beauty. The love of

sensation seems to be the ruling appetite of human
natui'e ; and many sensations, in which the painful

seems to bear no little share, are consequently sought

for with avidity, and recollected with interest, even

in our own persons. In the persons of others, emo-
tions still more painful are contemplated with eager-

ness and delight ; and therefore we must not be sur-

prised to find, that many of the pleasing sensations of

Beauty or Sublimity resolve themselves ultimately

into recollections of feelings that may appear to have

a very opposite character. The sum of the whole is,

that every feeling which it is agreeable to experi-

ence, to recal, or to witness, may become the source

of beauty in external objects, when it is so connect-

ed with them as that their appearance reminds us of

that feeling. Now, in real life, and from daily ex-

perience and observation, we know that it is agree-

able, in the first place, to recollect our own pleasur-

able sensations, or to be enabled to form a hvely

conception of the pleasures of other men, or even Beauty,

of sentient beings of any description. We know '""'^"V"^*'

likewise, from the same sure authority, that there is

a certain delight in the remembrance of our past, or
the conception of our future emotions, even though
attended with great pain, provided they be not forced
too rudely on the mind, and be softened by the ac-

companiment of any milder feeling. And finally,

we know, in the same manner, that the spectacle or
conception of the emotions of others, even when in

a high degree painful, is extremely interesting and
attractive, and draws us away, not only from the con-
sideration of indifferent objects, but even from the

pursuit of light or frivolous enjoyments. All these

are plain and familiar facts, of the existence of which,
however they may be explained, no one can enter-

tain the slightest doubt,—and into which, therefore,

we shall have made no inconsiderable progress, if we
can resolve the more mysterious fact, of the emotions
we receive from the contemplation of Sublimity or

Beauty.

Our proposition then is, that these emotions are

not original emotions, nor produced directly by any
qualities in the objects which excite them ; but are

reflections, or images, of the more radical and fami-

liar emotions to which we have already alluded ; and
are occasioned, not by any inherent virtue in the ob-

jects before us, but by the accidents, if we may so

express ourselves, by which these may have been
enabled to suggest or i-ecal to us our own past sen-

sations or sympathies. We might almost venture,

indeed, to lay it down as an axiom, that, except in

the plain and palpable case of bodily pain or plea-

sure, we can never be interested in any thing but the

fortunes of sentient beings ;—and that every thing

partaking of the nature of mental emotion, must
have for its object the feelings, past, present or pos-

sible, of something capable of sensation. Indepen-
dent, therefore, of all evidence, and without the help
of any explanation, we should have been apt to con-
clude, that the emotions of Beauty and Sublimity
must have for their objects the sufferings or enjoy-

ments of sentient beings ;—and to reject, as intrin-

sically absurd and incredible, the supposition, that

material objects, which obviously do neither hint
nor delight the body, should yet excite, by their

mere physical qualities, the very powerful emotions
which are sometimes excited by the spectacle of
Beauty.

Of the feelings, by their connexion with which
external objects become beautiful, we do not think
it necessary to speak more minutely ;—and, there-

fore, it only remains, under this preliminary view of
the subject, to explain the nature of that connexion Nature of
by which we conceive this effect to be produced, the assjocia-

Here, also, there is but little need for minuteness, or *'0'.'^ by

fulness of enumeration. Almost every tie, by which T'^^^^^

two objects can be bound together in the imagina-
tion, in such a manner as that the presentment of
the one shall recal the memory of the other ;—or, in

* A considerable part of the sequel of this article has already appeared in a critique (by the same author)
upon Mr Alison's Essay in the Edinburgh Reviexv for May 1811.
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other words, almost every possible relation which can

subsist between such objects, may serve to connect

the things we call Sublime or Beautiful, with feelings

that are interesting or delightful. It may be useful,

however, to class these bonds of association between

Mind and Matter in a rude and general way.

It appears to us, then, that objects are Sublime or

Beautiful, Firsi,\Vhen they are the Natural signs, and

Perpetual concomitants of pleasurable sensations,

or, at any rate, of some lively feeling or emotion in

ourselves or in some other sentient beings ;
or, Se-

condlij, When they are the arbitrary or Accidental

concomitants of such feelings ;
or, Thirdly, When

they bear some Analogy or fanciful resemblance to

things with which these emotions are necessarily con-

nected. In endeavouring to illustrate the nature of

these several relations, we shall be led to lay before

our readers some proofs that appear to us satisfac-

tory of the truth of the general theory.

The most obvious, and the strongest association

..o.^,.a- that can be established between inward feelings and
tions, where external objects is, where the object is Necessarily

obiectlr"' and Universally connected with the feeling by the

ndessariiy law of nature, so that it is always presented to the

connected senses when the feeling is impressed upon the mind,

—

^.^j^^ g^^^^^ laughter, with the feeling

of gaiety, of weeping with distress,—of the sound

of thunder, with ideas of danger and power. Let

us dwell for a moment on the last instance.—Nothing,

perhaps, in the whole range of nature, is more strik-

ingly and universally sublime than the sound we have

just mentioned; yet it seems obvious, that the sense of

sublimity is produced, not by any quality that is per-

ceived by the ear, but altogether by the impression

of Power and of Danger that is necessarily made

upon the mind, whenever that sound is heard. That

it is not produced by any peculiarity in the sound it-

self, is certain, from the mistakes that are frequently

made with regard to it. The noise of a cart rattling

over the stones, is often mistaken for thunder ;
and

as long as the mistake lasts, this very vulgar and in-

significant noise is actually felt to be prodigiously su-

blime. It is so felt, however, it is perfectly plain,

merely because it is then associated with ideas of

prodigious power and undefined danger ;—and the

sublimity is destroyed, the moment the association is

dissolved, though the sound itself, and its effect on

the organ, continue exactly the same. This, there-

fore, is an instance in which sublimity is distinctly

jiroved to consist, not in any physical quality of the

object to which it is ascribed, but in its necessary

connexion with that vast and uncontrolled Power

which is the natural object of awe and veneration.

We may now take an example a little less plain

.....^.vo. and elementary. The most beautiful object in na-
Beanty of

^^^^^^ perhaps, is the countenance of a young and

Co'inte™^" beautiful woman and we are apt at first to imagine,

nance. that, independent of all associations, the forms and

colours which it displays are, in themselves, lovely

and engaging, and would appear charming to all be-

holders, with whatever other qualities or impressions

they might happen to be connected. A very little

reflection, however, will probably be sufficient to

convince us of the fallacy of this impression ; and to

satisfy us, that what we admire is not a combination of

Other Ex
amples

forms and colours, which could never excite any men- Beaulj'.

tal emotion, but a collection of signs and tokens of

certain mental feelings and affections, which are uni-

versally recognised as the proper objects of love and

sympathy. Laying aside the emotions arising from dif-

ference of sex, and supposing female beauty to be

contemplated by the pure and unenvying eye of a fe-

male, it seems quite obvious, that, among its ingre-

dients, we should trace the signs of two different

sets of qualities, that are neither of them the object

of sight, but of a higher faculty ;—in the first place,

of youth and health ; and in the second place, of in-

nocence, gaiety, sensibility, intelligence, delicacy or

vivacity. Now, without enlarging upon the natural

effect of these suggestions, we shall just suppose that

the appearances, which must be admitted at all

events to be actually significant of the qualities we
have enumerated, had been by the law of nature at-

tached to the very opposite qualities;—that the

smooth forehead, the firm cheek, and the full lip,

which are now so distinctly expressive to us of the

gay and vigorous periods of youth,—and the clear

and blooming complexion, which indicates health

and activity, had been in fact the forms and colours

by which old age and sickness were characterized

;

and that, instead of being found united to those

sources and seasons of enjoyment, they had been the

badges by which nature pointed out that state of

suffering and decay which is now signified to us by

the livid and emaciated face of sickness, or the

wrinkled front, the quivering lip, and hollow cheek

of age ;—If this were the familiar law of our nature,

can it be doubted that we should look upon these

appearances, not with rapture, but with aversion,

—

and consider it as absolutely ludicrous or disgust-

ing, to speak of the beauty of what was interpreted

by every one as the lamented sign of pain and de-

crepitude ? Mr Knight himself, though a firm be-

liever in the intrinsic beauty of colours, is so much
of this opinion, that he thinks it entirely owing to

those associations that we prefer the tame smooth-

ness, and comparatively poor colours of a youthful

face, to the richly fretted and variegated counte-

nance of a pimpled drunkard.

Such, we conceive, would be the inevitable effect

of dissolving the subsisting connexion between the

animating ideas of hope and enjoyment, and those

visible appearances which are now significant of those

emotions, and derive their whole Beauty from that

signification. But the effect would be still stronger,

if we could suppose the moral expression of those

appearances to be reversed in the same manner. If

the smile, which now enchants us, as the expression

of innocence and affection, were the sign attached

by nature to guilt and malignity,—if the blush which

expresses delicacy, and the glance that speaks intel-

ligence, vivacity and softness, had always been found

united witli brutal passion or idiot moodiness ; is it

not certain, that the whole af their Beauty would be

extinguished, and that our emotions from the sight

of them would be exactly the reverse of what they

now are ?

That the Beauty of a living and sentient creature

should depend, in a great degree, upon quahties pe-

culiar to such a creature, rather than upon the mere

6



physical attributes which it may possess in common
with the inert matter around it, cannot indeed appear
a very improbable supposition to any one. But it

may be more difficult for some persons to under-

stand how the beauty of mere dead matter should

be derived from the feelings and sympathies of sen-

tient beings. It is absolutely necessary, therefore,

that we should give an instance or two of this deri-

vation.

It is easy enough to understand how the sight

of a picture or statue should affect us nearly in the

same way as the sight of the original : nor is it much
As- more difficult to conceive, how the sight of a cottage

should give us something of the same feeling as the

sight of a peasant's family ; and the aspect of a town

^ raise many of the same ideas as the appearance of a

multitude of persons. We may begin, therefore,

with an example a little more complicated. Take,
for instance, the case of a common English land-

scape—green meadows with fat cattle—canals or

navigable rivers—well fenced, well cultivated fields

—

neat, clean, scattered cottages—humble antique

church, with church yard elms, and crossing hedge-
rows—all seen under bright skies, and in good
weather :—There is much Beauty, as every one will

acknowledge, in such a scene. But in what does
the Beauty consist ? Not certainly in the mere mix-
ture of colours and forms ; for colours more pleas-

ing, and lines more graceful (according to any
theory of grace that may be preferred), might be
spread upon a board, or a painter's pallet, without
engaging the eye to a second glance, or raising the

least emotion in the mind ;—but in the picture of
human happiness that is presented to our imagina-
tions and affections,—in the visible and unequivocal

signs of comfort, and cheerful and peaceful enjoy-

ment,—and of that secure and successful industry

that ensures its continuance,—and of the piety by
which it is exalted,—and of the simplicity by which
it is contrasted with the guilt and the fever of a city

life ;—in the images of health and temperance and
plenty which it exhibits to every eye,—and in the

glimpses which it affords to warmer imaginations, of
those primitive or fabulous times, when man was
uncorrupted by luxury and ambition, and of those

humble retreats in which we still delight to imagine
that love and philosophy may find an unpolluted

asylum. At all events, however, it is human feel-

ing that excites our sympathy, and forms the ob-
ject of our emotions. It is man, and man alone,

that we see in the beauties of the earth which he in-

habits ;—01', if a more sensitive and extended sym-
pathy connect us with the lower families of animated
nature, and make us rejoice with the lambs that bleat

on the uplands, or the cattle that ruminate in the

valley, or even with the living plants that drink the
bright sun and the balmy air beside them, it is still

the idea of enjoyment—of feelings that animate the

existence of sentient beings—that calls forth all our
emotions, and is the parent of all the Beauty with
which we proceed to invest the inanimate creation

around us.

Instead of this quiet and tame English landscape,

let us now take a Welch or a Highland scene ; and
see whether its beauties will admit of being explained

UTY. 18
on the same principle. Here, we shall have lofty r>eanty.

mountains, and rocky and lonely recesses,—tufted

woods hung over precipices,—lakes intersected with
castled promontories,—ample solitudes of unplough-
ed and untrodden valleys,—nameless and gigantic
ruins,—and mountain echoes repeating the scream
of the eagle and the roar of the cataract. This, too,

is beautiful ;—and, to those who can interpret the
language it speaks, far more beautiful than the pro-
sperous scene with which we have contrasted it. Yet,
lonely as it is, it is to the recollection of man and of
human feelings that its Beauty also is owing. The
mere forms and colours that compose its visible ap-
pearance, are no more capable of exciting any emo-
tion in the mind, than the forms and colours of a
Turkey carpet. It is sympathy with the present or
the past, or the imaginary inhabitants of such a re-

gion, that alone gives it either interest or Beauty

;

and the delight of those who behold it, will always
be found to be in exact proportion to the force of
their imaginations, and the warmth of their social

affections. The leading impressions, here, are those
of romantic seclusion, and primeval simplicity;

lovers sequestered in these blissful solitudes, '* from
towns and toils remote,"—and rustic poets and phi-

losophers communing with nature, at a distance from
the low pursuits and selfish malignity of ordinary
mortals ;—then there is the sublime impression of
the Mighty Power which piled the massive cliffs up-
on each other, and rent the mountains asunder, and
scattered their giant fragments at their base ;—and
all the images connected with the monuments of an-

cient magnificence and extinguished hostility,—the
feuds, and the combats, and the triumphs of its wild
and primitive inhabitants, contrasted with the still-

ness and desolation of the scenes where they lie in-

terred ;—and the romantic ideas attached to their

ancient traditions, and the peculiarities of their pre-
sent life,—their wild and enthusiastic poetry,—their

gloomy superstitions,—their attachment to their

chiefs,—the dangers, and the hardships and enjoy-
ments of their lonely huntings and fishings,—their

pastoral shielings on the mountains in summer,

—

and the tales and the sports that amuse the little

groups that are frozen into their vast and trackless

vallej^s in the winter. Add to all this, the traces of
vast and obscure antiquity that are impressed on the
language and the habits of the people, and on the
cliffs, and caves, and gulfy torrents of the land ; and
the solemn and touching reflection, perpetually re-

curring, of the weakness and insignificance of perish-

able man, whose generations thus pass away into

oblivion, with all their toils and ambition, while Na-
ture holds on her unvarying course, and pours out
her streams, and renews her forests, with undecaying
activity, regardless of the fate of her proud and pe-
rishable sovereign.

We have said enough, we believe, to let our read- Beauty of

ers understand what we mean by external objects Spring,

being the natural signs or concomitants of human
sympathies or emotions. Yet we cannot refrain from
adding one other illustration, and asking on what
other principle we can account for the beauty of
Spring ? Winter has shades as deep, and colours as

brilliant ; and the great forms of nature are substan-
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tially the same through all the revolutions of the,

year. We shall seek in vain, therefore, in the ac-

cidents of mere organic matter, for the sources of

that " vernal delight and joy," which subject all

finer spirits to an annual intoxication, and strike

home the sense of Beauty even to hearts that seem

proof against it under all other aspects. And it is

not among the Dead but among the Living, that this

Beauty originates. It is the renovation of life and

of joy to all animated beings, that constitutes this

great jubilee of nature;—the young of animals

bursting into existence,—the simple and universal

pleasures which are diffused by the mere tempera-

ture of the air, and the profusion of sustenance,

—

the pairing of birds,—the cheerful resumption of

rustic toils,—the great alleviation of all the miseries

of poverty and sickness,—our sympathy with the

young life, and the promise and the hazards of the

vegetable creation,—the solemn, yet cheering, im-

pression of the constancy of Nature to her great pe-

riods of renovation,—and the hopes that dart spon-

taneously forward into the new circle of exertions

and enjoyments that is opened up by her hand and

her example. Such are some of the conceptions

that are forced upon us by the appearances of re-

turning Spring; and that seem to account for the

emotions of delight with which these appearances

are hailed, by every mind endowed with any degree

of sensibility, somewhat better than the brightness

of the colours, or the agreeableness of the smells

that are then presented to our senses.

They are kindred conceptions that constitute all

the beauty of Childhood. The forms and colours

that are peculiar to that age, are not necessarily or

absolutely beautiful in themselves ;
for, in a grown

person, the same forms and coloui-s would be either

ludicrous or disgusting. It is their indestructible

connexion with the engaging ideas of innocence,

—

of careless gaiety,—of unsuspecting confidence;

—

made still more tender and attractive by the recol-

lection of helplessness, and blameless and happy ig-

norance,—of the anxious affection that watches over

all their ways,—and of the hopes and fears that seek

to pierce futurity, for those who have neither fears

nor cares nor anxieties for themselves.

These few illustrations will probably be sufficient

to give our readers a general conception of the cha-

racter and the grounds of that theory of beauty

which we think affords the only true or consistent

account of its nature. They are all examples, it will

be observed, of the First and most important con-

nexion which we think may be established between

external objects and the sentiments or emotions of

the mind ; or cases, in which the visible phenomena

S^tond Classare the Natural and Universal accompaniments of

of Associa- the emotion, and are consequently capable of reviv-

tions,— jfig tjj^t emotion, in some degree, in the breast of

B^uW is^
every beholder. If the tenor of those illustrations

derived has been such as to make any impression in favour

from Asso- of the general theory, we conceive that it must be
ciations not very greatly confirmed by the slightest consideration
oniversal.

^.j^^ Second class of cases, or those in which the

external object is not the natural and necessary, but

only the occasional or accidental concomitant of the

emotion which it recals. In the former instances,

Of Child-

hood.

some conception of beauty seems to be inseparable Bf-anfy.

from the appearance of the objects ; and being im- ""^^V
pressed, in some degree, upon all persons to whom
they are presented, there is evidently room for insi-

nuating that it is an independent and intrinsic quality

of their nature, and does not arise from association

with any thing else. In the instances, however, to Tmpoitam

which we are noyv to allude, this perception of of these ii

Beauty is not universal, but entirely dependent upon sl^^^ce?.

the opportunities which each individual has had to

associate ideas of emotion with the object to which
it is ascribed the same thing appearing Beautiful

to those who have been exposed to the influence of

such associations, and indifferent to those who have

not. Such instances, therefore, really afford an ex-

perhnentum crucis as to the truth ofthe theory in ques-

tion ; nor is it easy to conceive any more complete

evidence, both that there is no such thing as abso-

lute or intrinsic Beauty, and that it depends altoge-

ther on those associations with which it is thus

found to come and to disappear.

The accidental or arbitrary relations that niay
j^iypj-sij^

thus be established between natural sympathies or of l^atiim

emotions, and external objects, may be either such Tastes, oi

as occur to whole classes of mea, or are confined to '"'"'^'"^

particular individuals. Among the former, those

that apply to different nations or races of men, are

the most important and remarkable ; and constitute

the basis of those peculiarities by which National

Tastes are distinguished. Take, again, for example,

the instance of female Beauty,—and think what dif-

ferent and inconsistent standards would be fixed for

it in the different regions of the world ;—in Africa,

in Asia, and in Europe ;—in Tartary and in Greece
; j

in Lapland, Patagonia and Circassia. If there was

any thing absolutely or intrinsically Beautiful, in

any of the forms thus distinguished, it is inconceiv-

able that men should differ so outrageously in their

conceptions of it : If Beauty were a real and inde-

pendent quality, it seems impossible that it should

be distinctly and clearly felt by one set of persons,

where another set, altogether as sensitive, could see

nothing but its opposite ; and if it were actually and

inseparably attached to certain forms, colours, or

proportions, it must appear utterly inexplicable that

it should be felt and perceived in the most o|iposite

forms and proportion, in objects of the same descrip-

tion. On the other hand, if all Beauty consist in

reminding us of certain natural sympathies and ob-

jects of emotion, with which they have been habitu-

ally connected, it is easy to perceive how the most

different forms should be felt to be equally Beauti-

ful. If female Beauty, for instance, consist in the

visible signs and expressions of youth and health,

and of gentleness, vivacity, and kindness ; then it

will necessarily happen, that the forms, and colours

and proportions which nature may have connected

with those qualities, in the different climates or re-

gions of the world, will all appear equally Beautiful

to those who have been accustomed to recognise

them as the signs of such qualities ; while they will

be respectively indifferent to those who have not

learned to interpret them in this sense, and displeas-

ing to those whom experience has led to consider

them as the signs of opposite qualities. The case is

11
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y< the same, though perhaps to a smaller degree, as to

the peculiarity of National Taste in other particulars.

The style of dress and architecture in every nation,

if not , adopted from mere want of skill, or penury of

materials, always appears Beautiful to the natives,

and somewhat monstrous and absurd to foreigners ;

—

and the general character and aspect of their land-

scape, in like manner, if not associated with substan-

tial evils and inconveniencies, always appears more
beautiful and enchanting than the scenery of any
other region. The fact is still more striking, per-

hajis, in the case of Music ;—in the effects of those

national airs, with which even the most uncultivated

imaginations have connected so many interesting re-

collections ; and in the delight M*ith which all per-

sons of sensibility catch the strains of their native

melodies in strange or in distant lands. It is owing
chiefly to the same sort of arbitrary and national as-

sociation, that white is thought a gay colour in

Europe, where it is used at weddings,—and a dis-

mal colour in China, where it is used for mourning ;

—

that we think yew -trees gloomy, because they are

planted in churchyards,—and large masses of pow-
dered horsehair majestic, because we see them on
the heads of judges and bishops,

of Next to those curious instances of arbitrary or li-

•on mited associations that are exemplified in the diver-
f»

sities of National taste, are those that are produced
by the differences of instruction or Education. If

external objects were sublime or beautiful in them-
selves, it is plain, that they would appear equally so

to those who were acquainted with their origin, and
to those to whom it was unknown. Yet it is not
easy, perhaps, to calculate the degree to which our
notions of Beauty and Sublimity are now influenced,

over all Europe, by the study of Classical literature
;

or the number of impressions of this sort which the

well-educated consequently receive, from objects that

are utterly indifferent to uninstructed persons of the

same natural sensibility. We gladly avail ourselves,

upon this subject, of the beautiful expressions of Mr
Alison.

" The delight which most men of education re-

ceive from the consideration of antiquity, and the

beauty that they discover in every object which is con-
nected with ancient times, is in a great measure to

be ascribed to the same cause. The antiquarian, in

his cabinet, surrounded by the relics of former ages,

seems to himself to be removed to periods that are

long since past, and indulges in the imagination of
living in a world, which, by a very natural kind of
prejudice, we are always willing to believe was both
wiser and better than the present. All that is vene-

rable or laudable in the history of these times, pre-

sent themselves to his memory. The gallantry, the

heroism, the patriotism of antiquity, rise again before

his view, softened by the obscurity in which they
are involved, and rendered more seducing to the
imagination by that obscurity itself, which, while it

mingles a sentiment of regret amid his pursuits, serves

at the same time to stimulate Jiis fancy to fill up, by
its own creation, those long intervals of time of which
history has preserved no record. The relics he con-
templates, seem to approach him still nearer to the
ages of his regard. The dress, the furniture, the

VOL. II. PART I.

arms of the times, are so many assistances to his ima- Beauty,

gination, in guiding or directing its exercise
;
and, ^"^V^

offering him a thousand sources of imagery, provide
him vvith an almost inexhaustible field in which his

memory and his fancy may expatiate. There are few
men who have not felt somewhat, at least, of the de-
light of such an employment. There is no man in

the least acquainted with the history of antiquity,

who does not love to let his imagination loose on the
prospect of its remains, and to whom they are not in

some measure sacred, from the innumerable images
which they bring. Even the peasant, whose know-
ledge of former times extends but to a few genera-
tions, has yet in his village some monument of the
deeds or virtues of his forefathers ; and cherishes,

with a fond veneration, the memorial of those good
old times to which his imagination returns with de-
light, and of which he loves to recount the simple
tales that tradition has brought him.

" And what is it that constitutes that emotion of
sublime delight, which every man of common sensi-

bility feels upon the first prospect of Rome ? It is

not the scene of destruction wliich is before him. It

is not the Tiber, diminished in his imagination to a
paltry stream, flowing amid the ruins of that magni-
ficence which it once adoi'ned. It is not the triumph
of superstition over the wreck of human greatness,

and its monuments erected upon the very spot where
the first honours of humanity have been gained. It

is ancient Rome which fills his imagination. It is

the country of Caesar, and Cicero, and Virgil, which
is before him. It is the mistress of the world which
he sees, and who seems to him to rise again from her
tomb, to give laws to the universe. All that the la-

bours of his youth, or the studies of his maturer age
have acquired, with regard to the history of this

great people, open at once before his imagination,
and present him with a field of high and solemn ima-
gery, which can never be exhausted. Take from him
these associations,—conceal from him that it is Rome
that he sees, and how different would be his emo-
tion !"

The influences of the same studies may be traced,

indeed, through almost all our impressions of Beau-
ty,—and especially in the feelings which we receive
from the contemplation of rural scenery ; where the
images and recollections which have been associated
with such objects, in the enchanting strains of the
poets, are perpetually recalled by their appearance,
and give an interest and a Beauty to the prospect, of
which the uninstructed cannot have the slightest

perception. Upon this subject, also, Mr Alison has
expressed himself with his usual warmth and ele-

gance. After observing, that, in childhood, th^
Beauties of nature have scarcely any existence for

those who have as yet but httie general sympathy
with mankind, he proceeds to state, that they are
usually first recommehded to notice by the poets, to

whom we are introduced in the course of education ;

and who, in a manner, create them for us, by the
associations which they enable u& to form with their

visible appearance.

How different, from this period, become the
sentiments with which the scenery of nature is con-
templated, by those who have any imagination.

!
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The beautiful forms of ancient mythology, with

which the fancy of poets peopled every element, are

now ready to appear to their minds, upon the pro-

spect of every scene. The descriptions of ancient

authors, so long admired, and so deserving of admi-

ration, occur to them at every moment, and with

them, all those enthusiastic ideas of ancient genius

and glory, which the study of so many years of

youth so naturally leads them to form. Or, if the

study of modern poetry has succeeded to that of the

ancient, a thousand other beautiful associations are

acquired, which, instead of destroying, serve easily

to unite with the former, and to aiford a new source

of delight. The awful forms of Gothic superstition,

the wild and romantic imagery, which the turbulence

of the middle ages, the Crusades, and the institution

of Chivalry have spread over every country of Eu-
rope, arise to the imagination in every scene ; ac-

companied with all those pleasing recollections of

prowess, and adventure, and courteous manners, which

distinguished those memorable times. With such

images in their minds, it is not common nature that

appears to surround them. It is nature embellished

and made sacred by the memory of Theocritus and

Virgil, and Milton and Tasso ; their genius seems

still to linger among the scenes which inspired it,

and to irradiate every object where it dwells ; and

the creation of their fancy seem the fit inhabitants of

that nature, which their descriptions have clothed

with beauty."

It is needless, for the purpose of mere illustration,

to pursue this subject of arbitrary or accidental as-

sociation though all the divisions of which it is sus-

ceptible
;

and, indeed, the task would be endless

;

since there is scarcely any class in society which

could not be shown to have peculiar associations of

interest and emotion with objects which are not so

connected in the minds of any other class. The
young and the old—the rich and the poor—the art-

ist and the man of science—the inhabitant of the

city and the inhabitant of the country—the man of

business and the man of pleasure—the domestic and

the dissipated,—nay, even the followers of almost

every different study or profession, have perceptions

of beauty, because they have associations with ex-

ternal objects, that are peculiar to themselves, and

have no existence for any other persons. But,

though the detail of such instances could not fail to

show, in the clearest and most convincing nianner,

how directly the notion of beauty is derived from
some more radical and familiar emotion, and how
many and various are the channels by which such

emotions are transmitted, enough, perhaps, has been

already said, to put our readers in possession of the

principles and general bearings of an argument which

we must not think of exhausting.

Before entirely leaving this branch of the subject,

however, let us pause for a moment on the familiar

but very striking and decisive instance of our vary-

ing and contradictory judgments, as to the Beauty

of the successive fashions of dress that have existed

within our own remembrance. All persons who still

continue to find amusement in society, and are not old

enough to enjoy only the recollections of their youth,

think the prevailing fashions becoming and grace-

ful, and the fashions of twenty or twenty-five years Beauts

old intolerably ugly and ridiculous. The younger ""^^"^

they are, and the more they mix in society, this im-

pression is the stronger ; and the fact is worth no-

ticing, because there is really no one thing as to

which persons judging merely from their feelings,

and therefore less likely to be misled by any systems

or theories, are so very positive and decided, as that

established fashions are Beautiful in themselves

;

and that exploded fashions are intrinsically and be-

yond all question preposterous and ugly. We have

never yet met a young lady or gentleman, who
spoke from their hearts and without reserve, who
had the least doubt on the subject, or could conceive

how any person could be so stupid as not to see the

intrinsic elegance of the reigning mode, or not to be

struck with the ludicrous awkwardness of the habits

in which their mothers were disguised. Yet there

can be no doubt, tiiat if these ingenious critics had
been born, with the same natural sensibility to Beau-

ty, but twenty years earlier, they would have joined

in admiring what they now laugh at, as certainly as

those who succeed them twenty years hereafter will

laugh at them. It is plain, then, and we think scarce-

ly disputed, out of the circles to which we have

alluded, that there is, in the general case, no in-

trinsic Beauty or deformity in any of those fashions

;

and that the forms, and colours, and materials,

that are, we may say, universally and very strong-

ly felt to be Beautiful while they are in fashion, are

sure to lose all their Beauty as soon as the fashion

has passed away. Now the forms, and colours, and

combinations, remain exactly as they were ; and,

thei'elbre, it seems perfectly obvious, that the source

of their successive Beauty and ugliness must be

sought in something extrinsic, and can only be

found in the associations which once recommended
and ultimately degraded them in our estimation.

While they were in fashion, they were the forms and

colours which distinguished the rich and the noble,

—the eminent, the envied, the observed in society.

They were the forms and the colours in which all that

was beautiful, and admired, and exalted, were habitu-

ally arrayed. They were associated, therefore, with

ideas of opulence, and elegance, and gaiety, and all that

is captivating and bewitching, in manners, fortune,

and situation,—and derived the whole of their Beauty

from those associations. By and bye, however, they

were deserted by the beautiful, the rich, and the

elegant, and descended to the vulgar and dependent,

or were only seen in combination with the antiquat-

ed airs of faded beauties or obsolete beaux. They
thus came to be associated with ideas of vulgarity

and derision, and with the images of old and decayed

persons, whom it is difficult for theirjuniors to believe

ever to have been young or attractive ;—and the

associations being thus reversed, in which all their

Beauty consisted, the Beauty itself naturally disap-

pears.

The operation of the same causes is distinctly

visible in all the other apparent irregularities of our

judgments as to this description of Beauty. Old

people have in general but little toleration for the

obsolete fashions of their later or middle years ; but

will generally stickle for the intrinsic elegance of
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Beauty, those which were prevalent in the bright days of

their early youth,—-as being still associated in

their recollections, with the beauty with which they

were first enchanted, and the gay spirits with which

they were then inspired. In the same way, while we

laugh at the fashions of which fine ladies and gentle-

men were proud in the days of our childhood, be-

cause they are now associated only with images of

decrepitude and decay, we look with some feelings

of veneration on the habits of more remote genera-

tions, the individuals of which are only known to us

as historical persons ; and with unmingled respect

and admiration on those still more ancient habili-

ments which remind us either of the heroism of the

feudal chivalry, or the virtue and nobleness of classi-

cal antiquity. The iron mail of the Gothic knight,

or the clumsy shield and naked arms of the Roman
warrior, strike us as majestic and graceful, merely

because they are associated with nothing but tales

of romantic daring or patriotic prowess,—while the

full bottomed periwigs that were added to the sol-

dier's equipment in the days of Lewis XIV, and

King William,—and no doubt had a noble effect in

the eyes of that generation,—now appear to us

equally ridiculous and unbecoming, merely because

such appendages are no longer to be seen, but upon

the heads of sober and sedentary lawyers, or in the

pictures of antiquated Esquires.

We cannot afford, however, to enlarge any farther

upon these considerations,—and are inclined indeed

to think, that what has been already said on the sub-

ject of associations, which, though not universal, are

common to whole classes of persons, will make it un-

necessary to enlarge on those that are peculiar to

each individual. It is almost enough, indeed, to tran-

scribe the following short passage from Mr Alison.

*' There is no man, who has not some interesting

associations with particular scenes, or airs, or books,

and who does not feel their beauty or sublimity en-

hanced to him by such connexions. The view of

the house where one was born, of the school where

one was educated, and where the gay years of infan-

cy were passed, is indifferent to no man. They re-

cal so many images of past happiness and past affec-

tions, they are connected with so many strong or va-

lued emotions, and lead altogether to so long a train

of feelings and recollections, that there is hardly

any scene which one ever beholds with so much rap-

ture. There are songs also, that w^e have heard

in our infancy, which, when brought to our re-

membrance in after years, raise emotions for which

we cannot well account ; and which, though per-

haps very indifferent in themselves, still continue

from this association, and from the variety of con-

ceptions which they kindle in our minds, to be our

favourites through life. The scenes which have
been distinguished by the residence of any person,

whose memory we admire, produce a similar effect.

Movemur enim, nescio quo pacto, locis ipsis, in

quibus eorum, quos diligimus, out admiramur adsunt

vestigia. The scenes themselves may be little beau-
tiful ; but the delight with, which we recollect the

traces of their lives, blends itself insensibly with the

emotions which the scenery excites ; and the admir-

ation which these recollections afford, seems to give

llssocia-

lions pe-

suliar to

[ndividnals

—their F.f-

2ClS.

a kind of sanctity to the place where they dwelt, and Beauty,

converts every thing into Beauty which appears to
have been connected with them."

There are similar impressions,—as to the sort of
scenery to which we have been long accustomed,

—

as to the style of personal beauty by which we were
first enchanted,—and even as to the dialect, or the
form of versification which we first begun to admire,
that bestow a secret and adventitious charm upon
all these objects, and enable us to discover in them
a Beauty which is invisible, because it is non-existent
to every other eye.

In all the cases we have hitherto considered, the
'

external object is supposed to have acquired its

Beauty, by being actually connected with the causes
of our natural emotions, either as a sign of their ex-
istence, or as being locally present to their ordinary
occasions. There is a relation, however, of another Third Class

kind, to which it is necessary to attend, both to elu- of Associa-

cidate the general grounds of the theory, and to ex-
J}io'^~^hich

plain several appearances that might otherwise ex- depend on
pose it to objections. This is the relation which ex- a certain

ternal objects may bear to our internal feelings, and analogy or

the power they may consequently acquire of sug- between
gesting them, in consequence of a sort of resem- mental
blance or analogy which they seem to have to their qualities

natural and appropriate objects. The language of ^™°'

poetry is founded, in a great degree, upon this ana-
external'*

logy ; and all language, indeed, is full of it ; and at- objects,
tests, by its structure, both the extent to which it

is spontaneously pursued, and the effects that are
px'oduced by its suggestion. We take a familiar in-

stance from the elegant writer to whom we have al-

ready referred.

" What, for instance, is the impression we feel

from the scenery of spring? The soft and gentle
green with which the earth is spread, the feeble
texture of the plants and flowers, and the remains
of winter yet lingering among the woods and hills,

—

all conspire to infuse into our minds somewhat of that
fearful tenderness with which infancy is usually be-
held. With such a sentiment, how innumerable are
the ideas which present themselves to our imagina-
tion ! ideas, it is apparent, by no means confined to
the scene before our eyes, or to the possible desola-
tion which may yet await its infant beauty, but
which almost involuntarily extend themselves to ana-
logies with the life of man, and bring before us all

those images of hope or fear, which, according to
our peculiar situations, have the dominion of our
hearts!—The Beauty of autumn is accompanied
with a similar exercise of thought : The leaves begih
then to drop from the trees ; the flowers and shrubs,
with which the fields were adorned in the summer
months, decay; the woods and groves are silent;

the sun himself seems gradually to withdraw his light,

or to become enfeebled in his power. Who is there,
who, at this season, does not feel his mind impressed
with a sentiment of melancholy ? or who is able to
resist that current of thought, which, from such ap-
pearances of decay, so naturally leads him to the
solemn imagination of that inevitable fate, which is

to bring on alike the decay of life, of empire, and of
nature itself."

A thousand such analogies, indeed, are suggested
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to US by the most familiar aspects of nature. The
morning and the evening present the same ready

picture of youth and of closing life, as the various

vicissitudes of the year. The withering of flowers

images out to us the languor of beauty, or the sickness

of childhood. The loud roar of troubled waters seems

to bear some resemblance to the voice of lamenta-

tion or violence ; and the softer murmur of bright-

er streams, to be expressive of cheerfulness and in-

nocence. The purity and transparency of water or

of air, indeed, is itself felt to be expressive of men-

tal purity and gaiety ; and their darkness or turbu-

lence, of mental gloom and dejection. The genial

warmtli of autumn suggests to us the feeling of mild

benevolence ;—the sunny gleams and fitful showers

of early spring, remind us of the waywardness of in-

fancy ;—flowers waving on their slender stems, im-

press us with the notion of flexibility and lightness of

temper. All fine and delicate forms are typical of

delicacy and gentleness of character ; and almost all

forms, bounded by waving or flowing lines, suggest

ideas of ease, pliability, and elegance. Rapid and im-

petuous motion seems to be emblematical of violence

and passion ;—slow and steady motion, of delibera-

tion, dignity, and resolution ;—fluttering motion, of

inconstancy or terror ;—and waving motion, accord-

ing as it is slow or swift, of sadness or playfulness.

A lofty tower or a massive building gives us the idea

of firmness and elevation of character ;—a rock bat-

tered by the waves, of fortitude in adversity. Still-

ness and calmness in the water or the air, seem to

shadow out tenderness, indolence, and placidity ;

—

moonlight we call pensive and gentle ;—and the un-

clouded sun gives us an impression of exulting vi-

gour, and domineering ambition and glory.

It is not difficult, with the assistance which lan-

guage affords us, to trace the origin of all these, and

a thousand other associations. In many instances,

the qualities which thus suggest mental emotions,

do actually resemble their constant concomitants

in human nature, as is obviously the case with the

forms and motions which are sublime or beautiful

;

and, in some, their effects and relations bear so obvi-

Existenceofous an analogy to those of human conduct or feeling,

such analo- to force itself upon the notice of the most care-
gies indis.

j^^^ beholder. But, whatever may have been their ori-

prove/by ginal, the very structure of language attests the vast

the struc- extent to which they have been carried, and the na-

ture of the suggestions to which they are indebtedtuie of

Langnaste
in alfC^fn

^^^^^ interest or beauty. If we speak familiarly of

tries. the sparkhng of wit—and the darkness of melancholy

—can it be at all difficult to conceive that bright light

may be agreeable, because it reminds us of gaiety,

—

and darkness oppressive, because it is felt to be em-

blematical of sorrow ? It is very remarkable, indeed,

that, while almost all the words by which the affec-

tions of the mind are expressed, seem to have been

borrowed originally from the qualities of matter, the

epithets by which we learn afterwards to distinguish

such material objects as are felt to be Sublime or

Beautiful, are all of them epithets that had been

previously appropriated to express some quality or

emotion of mind. Colours are said to be gay or

grave— motions to be lively, or deliberate, or capri-

cious—forms to be delicate or modest—sounds to be

animated or mournful—prospects to be cheerful or Beauty,

melancholy—rocks to be bold—waters to be tran- '-^"^"^

quil— and a thousand other phrases of the same im-
port ; all indicating, most unequivocally, the sources

from which our interest in matter is derived, and
proving, that it is necessary, in all cases, to confer

mind and feeling upon it, before it can be conceived

as either sublime or beautiful. The great charm,
indeed, and the great secret of poetical diction, con-

sists in thus lending life and emotion to all the ob-

jects it embraces; and the enchanting beauty which
we sometimes recognise in descriptions of very ordi-

nary phenomena, will be found to arise from the force

of imagination, by v/hich the poet has connected with

human emotions, a variety of objects, to which com-
mon minds could not discover their relation. What
the poet does for his readers, however, by his original

similies and metaphors in these higher cases, even

the dullest of these readers do, in some degree, every

day, for themselves , and the Beauty which is per-

ceived, when natural objects are unexpectedly vivi-

fied by the glowing fancy of the former, is precisely

of the same kind that is felt when the closeness of

the analogy enables them to force human feelings

upon the recollection of all mankind. As the poet

sees more of Beauty in nature than ordinary mor-
tals, just because he perceives more of these analo-

gies and relations to social emotion, in which all

Beauty consists
;
so, other men see more or less of

this Beauty, exactly as they happen to possess that

fancy, or those habits, which enable them readily to

trace out these relations.

From all these sources of evidence, then, we
think it is pretty well made out, that the Beauty or

Sublimity of external objects is nothing but the re-

flection of emotions excited by the feelings or con-

dition of sentient beings ; and is produced altogether

by certain little portions, as it were, of love, joy,

pity, veneration, or terror, that adhere to those ob-

jects that ai'e present on occasion of such emotions.-—

Nor, after what we have already said, does it seem
to be necessary to reply to more than one of tlie

objections to which we are aware that this theory is

liable.—If Beauty be nothing more than a reflection Objeciioi

of love, pity, or veneration, how conies it, it may be —that the

asked, to be distinguished from these sentiments ?
?^nse of

They are never confounded with each other, either
jiflpg,e,,t

in our feelings or our language:—Why, then, should fi cm the

they all be confounded under the common name of emotions

Beauty ? and why should Beauty, m all cases, affect
J^^jf*

us in a way so different from the love or compassion resolved,

of which it is said to be merely the reflection ?

Now, to these questions, we are somewhat tempt-

ed to answer, after the manner of our country, by

asking, in our turn, whether it be really true, that

Beauty always affects us in one and the same man- Answered

ner, and always in a difterent manner from ^'^^

simple and elementary affections which it is its office"
"

to recal to us ? In very many cases, it appears to us,

that the sensations which we receive from objects

that are felt to be Beautiful, and that in the highest

degree, do not differ at all from the direct move-

ments of tenderness or pity towards sentient beings.

If the epithet of Beauty be correctly (as it is univer-

sally) applied to many of the most admired and en-
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eauty. chanting passages in poetry, which consist entirely

in the expression of affecting sentiments, the ques-

tion would be speedily decided ; and it is a fact, at

all events, too remarkable to be omitted, that some
of the most powerful and delightful emotions that

are uniformly classed under this name, arise altoge-

ther from the direct influence of these pathetic emo-
tions, without the intervention of any material ima-

ger}'. We do not wish, however, to dwell upon an

argument, which certainly is not applicable to all

parts of the question ; and, admitting that, on many
occasions, the feelings which we experience from

Beauty, are sensibly different from the primary emo-
tions in which we think they originate, we shall en-

deavour, in a very few words, to give an explanation

of this difference, which seems to be perfectly con-

sistent with the theory we have undertaken to illus-

trate.

In the first place, it should make some difference

neil, on the primary affections to which we have alluded,
ere it is.

{jjat, in the cases alluded to, they are reflected from

material objects, and not directly excited by their

natural causes. The light of the moon has a very

different complexion from that of the sun ;—though it

is in substance the sun's light; and glimpses of in-

teresting, or even of familiar objects, caught unex-
pectedly from a mirror placed at a distance from
these objects, will affect us, like sudden allusions in

poetry, very differently from the natural perception

of those objects in their ordinary relations. In the

next place, the emotion, when suggested in the shape

of Beauty, comes upon us, for the most part, disen-

cumbered of all those accompanimentswhichfrequent-
ly give it a peculiar and less satisfactory character,

when it arises from direct intercourse with its living

objects. The compassion, forexample, that is suggest-

ed by Beauty of a gentle and winning description, is

not attended with any of that disgust and uneasiness

which frequently accompany the spectacle of real

distress ; nor with that importunate suggestion of

the duty of relieving it, from which it is almost inse-

parable. Nor does the temporary delight which we
receive from Beauty of a gay and animating cha-

racter, call upon us for any such expenditure of spi-

rits, or active demonstrations of sympathy, as are

sometimes demanded by the turbulence of real joy.

In the third place, the emotion of Beauty, being

partly founded upon illusion, is far more transitory

in its own nature, and is both more apt to fluctuate

and vary in its character, and more capable of being

dismissed at pleasure, than any of the primary affec-

tions, whose shadow and representative it is. In the

fourth place, the perception of Beauty implies a cer-

tain exercise of the imagination that is not required

in the case of direct emotion, and is sufficient, of it-

self, both to give a new character to every emotion
that is suggested by the intervention of such an ex-

ercise, and to account for our classing all the various

emotions that are so suggested under the same de-

nomination of Beauty. When we are injured, we
feel indignation,—when we are wounded, we feel

pain,—when we see suffering, we feel com, assion,

—

and when we witness any splendid act of heroism
or generosity, we feel admiration—witliout any ef-

fort of the imagination, or the intervention of any

U T Y. ISg

picture Or vision in the naind. But when we feel in- Beauty,

dignation, or pity, or admiration, in consequence of '•^^^'^

seeing some piece of inanimate matter that merely

suggests or recals to us the ordinary causes or pro-

per objects of these emotions, it is evident that our

fancy is kindled by a sudden flash of recollectioii

;

and that the effect is produced by means of a certain

poetical creation that is instantly conjured up in the

mind. It is this active and heated state of the ima-

gination, and this divided and busy occupation of the

mind, that constitute the great peculiarity of the

emotions we experience from the perception of

Beauty.

Finally, and this is perhaps the most important con-

sideration of the whole, it should be recollected, that,

along with the shadow or suggestion of associated

emotions, there is always present a real and direct

perception, which not only gives a force and liveli-

ness to all the images which it suggests, butseenas to

impart to them some share of its own reality. That

there is an illusion of this kind in the case, is suffi-

ciently demonstrated by the fact, that we invariably

ascribe the interest, which we think has been proved

to arise wholly from these associations, to the object

itself, as one of its actual and inherent qualities, and

consider its beauty as no less a property belonging

to it, than any of its physical attributes. The asso-

ciated interest, therefore, is beyond all doubt con-

founded with the present perception of the object

itself; and a livelier and more instant impression

is accordingly made upon the mind, than if the inte-

resting conceptions had been merely excited in the

memory by the usual operation of reflection or vo-

luntary meditation. Something analogous to this is

familiarly known to occur in other cases. When we
merely think of an absent friend, our emotions are

incomparably less lively than when the recollection

of him is suddenly suggested by the unexpected

sight of his picture, of the house where he dwelt,

or the spot on which we last parted from him,—and

all these objects seem for the moment to wear the

colours of our own associated affections. When
Captain Cook's companions found, in the remotest

corner of the habitable globe, a broken spoon with

the word London stamped upon it, and burst into

tears at the sight,—they proved how differently we
are moved by emotions thus connected with the real

presence of an actual perception, than by the mere

recollection of the objects on which those emotions

depend. Every one of them had probably thought

of London every day since he left it, and many of

them might have been talking of it with tranquillity

but a little before this more effectual appeal was

made to their sensibility.

Jf we add to all this, that there is necessarily

something of vagueness and variableness in the emo-

tions most generally excited by the perception of

Beauty, and tliat the mind wanders with the eye, over

the different objects which may supply these emo-

tions, with a degree of unsteadiness, and half vo-

luntary half involuntary fluctuation, we may come
to understand how the effect not only should be

essentially different from that of the simple pre-

sentment of any one interesting conception, but

should acquire a peculiarity which entitles it to a dif-
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Beauty, ferent denomination. Most of the associations of
'"^'^V^^ which we have been last speaking, as being founded

on the analogies or fanciful resemblances that are felt

to exist between physical objects and qualities, and
the interesting aflPections of mind, are intrinsically of
this vague and wavering description,—and when we
look at a fine landscape, or any other scene of
complicated Beauty, a great variety of such images
are suddenly presented to the fancy, and as sudden-
ly succeeded by others, as the eye ranges over the

different features of which it is composed, and feeds

upon the charms which it discloses. Now, the direct

perception, in all such cases, not only perpetually
accompanies the associated emotions, but is inextri-

cably confounded with them in our feelings, and is

even recognised upon reflection as the cause, not
merely of their unusual strength, but of the several

peculiarities by which we have shown that they
are distinguished. It is not wonderful, therefore,

either that emotions so circumstanced should not be
classed along with similar affections, under circum-
stances extremely different, or that the perception
of present existence, thus mixed up, and indissolu-

bly confounded with interesting conceptions, should
between them produce a sensation of so distinct a na-
ture as naturally to be distinguished by a peculiar
name,—or that the Beauti/ which results from this com-
bination should, in ordinary language, be ascribed to

the objects themselves,—the presence and perception
of which is a necessary condition of its existence.

What we have now said is enough, we believe, to

give an attentive reader that general conception of
the theory before us, which is all that we can hope
to give in the narrow limits to which we are con-
fined. It may be observed, however, that we have
spoken only of those sorts of Beauty which we think
capable of being resolved into some passion, or emo-
tion, or pretty lively sentiment of our nature ; and
though these are undoubtedly the highest and most
decided kinds of Beauty, it is certain that there are
many things called beautiful which cannot claim so
lofty a connexion. It is necessary, therefore, to ob-
serve, that, though every thing that excites any feel-

Associations ing worthy to be called an emotion by its beauty or
with Ideas

sublimity, will be found to be related to the natural
objects of human passions or affections, there are
many things which are pleasing or agreeable enough
to be called beautiful, in consequence of their rela-

tion merely to human Convenience and Comfort ;

—

many others that please by suggesting ideas of hu-
man skill and ingenuity ;—and many that obtain the
name of Beautiful, by being associated with human
fortune, vanity, or splendour. After what has been
already said, it will not be necessary either to exem-
plify or explain these subordinate phenomena. It

is enough merely to suggest, that they all please
upon the same great principle of sympathy with
human feelings ; and are explained by the simple
and indisputable fact, that we are pleased with the
direct contemplation of human comfort, ingenui-
ty, and fortune. All these, indeed, obviously resolve

themselves into the great object of sympathy—hu-
man enjoyment. Convenience and comfort is but
another name for a lower, but very indispensable in-

gredient of that emotion. Skill and ingenuity rea-

of comfort,

genius,

power, or

splendour

:

also I he
sources of
Beauty.

dily present themselves as means by M^hich enjoy- Beauty|
ment may be promoted ; and high fortune, and opu- '^•""V^
lence, and splendour, pass, at least at a distance, for
its certain causes and attendants. The beauty of i|

Fitness and adaptation of parts, even in the works of |

nature, is derived from the same fountain,—partly
by means of its obvious analogy to works of human
skill, and partly by suggestions of that creative
Power and Wisdom, to which human destiny is sub-
jected. The feelings, therefore, associated with all

those qualities, though scarcely rising to the height
of emotion, are obviously in a certain degree pleasing
or interesting ; and when several of them happen to
be united in one object, may accumulate to a very
great degree of Beauty. It is needless, we think, to
pursue these general propositions through all the de-
tails to which they so obviously lead. We shall con-
fine ourselves, therefore, to a very few remarks upon
the Beauty of Architecture,—and chiefly as an il-

lustration of our general position.

There are few things, about which men of virtu
are more apt to rave, than the merits of the Grecian
architecture ; and most of those who affect an un-
common purity and dehcacy of taste, talk of the in-

trinsic Beauty of its Proportions as a thing not to be
disputed, except by barbarian ignorance and stupi-

dity. Mr Alison, we think, was the first who gave
a full and convincing refutation of this mysterious
dogma

; and, while he admits, in the most ample
terms, the beauty of the objects in question, has
shown, we think, in the clearest manner, that it

arises entirely from the combination of the following
associations :— 1st, The association of utility, conve-
nience, or fitness for the purposes of the building

;

2d, Of security and stability, with a view to the na-
ture of the materials ; 3d, Of the skill and power re-

quisite to mould such materials into formi§ so com-
modious

;
4th, Of magnificence, and splendour, and

expence
;
5th, Of antiquity

; and, 6thly, Of Romeui
and Grecian greatness. His observations are sum-
med up in the following short sentence.

" The proportions," he observes, " of these or-

ders, it is to be remembered, are distinct subjects of
Beauty, from the ornaments with which they are em-
bellished, from the magnificence with which they are
executed, from the purposes of elegance they are in-

tended to serve, or the scenes of grandeur they are
destined to adorn. It is in such scenes, however,
and with such additions, that we are accustomed to

observe them
; and, while we feel the effect of all

these accidental associations, we are seldom willing

to examine what are the causes of the complex emo-
tion we feel, and readily attribute to the nature of
the architecture itself, the whole pleasure which we
enjoy. But, besides these, there are other associa-

tions we have with these forms, that still more
powerfully serve to command our admiration ; for

they are the Grecian orders
;
they derive their ori-

gin from those times, and were the ornament of those

countries which are most hallowed in our imagina-

tions ; and it is difficult for us to see them, even in

their modern copies, without feeling them operate

upon our minds as rehcs of those pohshed nations

where they first arose, and of that greater people by
whom they were afterwards borrowed."

10
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This analysis is to us perfectly satisfactory. But,

indeed, we cannot conceive any more complete refu-

tation of the notion of an intrinsic and inherent
Beauty in the proportions of the Grecian architec-

ture, than the fact of the admitted Beauty of such
very opposite proportions in the Gothic. Opposite
as they are, however, the great elements of Beauty
are the same in this style as in the other,—the im-
pressions of religious awe and of chivalrous recollec-

tions, coming herein place ofthe classical associations

which constitute so great a share of the interest of
the former. It is well observed by Mr Alison, that

the great Durability and Costliness of the produc-
tions of this art, have had the effect, in almost all re-

gions of the world, of rendering their fashion perma-
nent, after it had once attained such a degree of per-
fection as to fulfil its substantial purposes.

" Buildings," he observes, " may last, and are
intended to last for centuries. The life of . man is

very inadequate to the duration of such productions;
and the present period of the world, though old with
respect to those arts which are employed upon pe-
rishable subjects, is yet young in relation to an art,

which is employed upon so durable materials as
those of architecture. Instead of a few years, there-
fore, centuries must probably pass before such pro-
ductions demand to be renewed

; and, long before
that period is elapsed, the sacredness of antiquity is

acquired by the subject itself, and a new motive
given for the preservation of similar forms. In every
country, accordingly, the same effect has taken
place : and the same causes which have thus served
to produce among us, for so many years, an unifor-
mity of taste with regard to the style of Grecian ar-
chitecture, have produced also among the nations of
the East, for a much longer course of time, a similar
uniformity of taste with regard to their ornamental
style of architecture ; and have perpetuated among
them the same forms which were in use among their

forefathers, before the Grecian orders were invent-
ed."

It is not necessary, we think, to carry these illus-

trations any farther : as the theory they are intend-
ed to explain, is now, we believe, universally adopt-
ed, though with some Hmitations, which we see no
reason to retain. Those suggested by Mr Alison,
we have already endeavoured to dispose of in the
few remarks we have made upon his publication

;

and it only remains to say a word or two more upon
Mr Knight's doctrine as to the primitive and inde-
pendent Beauty of Colours, upon which we have al-
ready hazarded some remarks.

Agreeing as he does with Mr Alison, and all mo-
dern inquirers, that the whole Beauty of objects
consists, in the far greater number of instances, in
the associations to which we have alluded, he still

maintains, that some few visible objects affect us with
a sense of Beauty in consequence of the pleasurable

. impression they make upon the sense—and that our
perception of Beauty is, in these instances, a mere
organic sensation. Now, we have already stated, that
it would be something quite unexampled in the his-
tory either of mind or of language, if certain physi-
cal and bodily sensations should thus be confound-
ed with moral and social feelings with which they

191
Beauty.had no connection, and pass familiarly under one

and the same name. Beauty consists confessedly, in

'

alm.ost all cases, in the suggestion of moral or so-
cial emotions, mixed up and modified by a present
sensation or perception ; and it is this suggestion,
and this identification with a present object, that con-
stitutes its essence, and gives a common character
to the whole class of feelings it produces, sufficient
to justify their being designated by a common appella-
tion. If the word Beauty, in short, must mean some-
thing, and if this be very clearly what it means in all

remarkable instances, it is difficult to conceive, that
it should occasionally mean something quite different,

and denote a mere sensual or physical gratification,

unaccompanied by the suggestion of any moral
emotion whatever. According to Mr Knight, how-
ever, and, indeed, to most other writers, this is the
case with regard to the Beauty of Colours, which de-
pends altogether, they say, upon the delight which
the eye naturally takes in their contemplation—this

delight being just as primitive and sensual as that
which the palate receives from the contact of agree-
able flavours.

It must be admitted, we think, in the first place, Reasom ,

that such an allegation is in itself extremely impro- for dispnt.

bable, and contrary to all analogy, and all experience
'2^*})!^^^^^

of the structure oflanguage, or of the laws of thought.
*

It is farther to be considered, too, that if the plea-
sures of the senses are ever to be considered as Beau-
tiful, those pleasures which are the most lively and
important would be the most likely to usurp this de-
nomination, and to take rank with the higher gratifi-'

cations that result from the perception of Beauty.
Now, it admits of no dispute, that the mere orga-
nic pleasures of the eye are far inferior to those of
the palate, the touch, and indeed almost all the other
senses,—none of which, however, are in any case
confounded with the sense of Beauty. In the next
place, it should follow, that if what affords orga-
nic pleasure to the eye be properly called Beauti-
ful, what offends, or gives pain to it, should be called
ugly. Now, excessive or dazzling light is offensive to
the eye—but, considered by itself, it is never called
ugly, but only painful or disagreeable. The mode-
rate excitement of light, on the other hand, or the
soothing of certain bright but temperate colours,
when considered in this primary aspect, are scarcely
called Beautiful, but only agreeable or refreshing.
So far as the direct injury or comfort of the organ, in
short, is concerned, the language which we use re-
fers merely to physical or bodily sensation, and is

not confounded with that which relates to mental
emotion ; and we really see no ground for supposing
that there is any exception to this rule.

It is very remarkable, indeed, that the sense whose
organic gratification is here supposed to constitute
the feeling of Beauty, should be one, in the first place,
whose direct organic gratifications are of very little

force or intensity;—and, in the next place, one
whose office it is, almost exclusively, to make us ac-
quainted with the existence and properties of those
external objects which are naturally interesting to
our inward feelings and afiections. This peculiar-
ity makes it extremely probable, that ideas of emo-
tion should be associated with the perceptions of
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this sense, but extremely improbable, that its naked

and unassociated sensations should m any case be

classed with such emotions. If the name of Beauty

were given to what directly gratifies any sense, such

as that of tasting or smelling, which does not make

us acquainted with the nature or relations of out-

ward objects, there could be less room for such an ex-

planation. But when it is the business of a particular

sense or organ to introduce to our knowledge those ob-

jects which are naturally connected with ideas ot

emotion, it is easy to understand how its percep-

tions should be associated with these emotions, and

an interest and importance thus extended to them,

that belong to the intimations of no other bodi-

ly organ. But, on those very accounts, we should

be prepared to suspect, that all the interest they pos-

sess is derived from this association ; and to distrust

the accuracy of any observations that may lead us

to conclude that its mere organic impulses ever

produced any thing akin to these associated emo-

tions, or entitled to pass under their name. This

caution will appear still more reasonable, when it is

considered, that all the other qualities of visible ob-

jects, except only their colours, are now admitted to

136 perfectly indifferent in themselves, and to possess

no other Beauty than they may derive from their as-

sociations with our ordinary affections. There are

xio forms, for example, even in Mr Knight's opinion,

that have any intrinsic Beauty, or any power of

pleasing or affecting us, except through their asso-

ciations, or affinities to mental affections, either as

expressive of Fitness and Utility, or as types and syni-

bols of certain moral or intellectual qualities, in

which the sources of our interest are obvious. Yet

the Form of an object is as conspicuous an ingredient

of its Beauty as its Colour, and a property, too, vvhich

seems at first view to be as intrinsically and inde-

pendently pleasing. Why, then, should we persist

in holding that colours, or combinations of colours,

please from being naturally agreeable to the organ

of sight, when it is admitted that other visible quali-

ties, which seem to possess the same power of pleas-

ing, are found, upon examination, to owe it entirely

to the principle of association ?

The only reason that can be assigned, or that ac-

tually exists for this distinction, is, that it has been

supposed more difficult to account for the Beauty of

Colours, upon the principles which have accounted

for other Beauties, or to specify the particular asso-

ciations by virtue of which they could acquire this

quality. Now, it appears to us that there is no such

difficulty ; and that there is no reason whatever for

holding that one colour, or combination of colours,

is more pleasing than another, except upon the same

grounds of association which recommend particular

forms, motions, or proportions. It appears to us,

that the organic pleasures of the eye are extremely

few and insignificant. It is hurt, no doubt, by an

excessive glare of light ; and it is in some degree

gratified, perhaps, by a moderate degree of it. But

it is only by the quantity or intensity of the light we

think that it is so affected. The colour of it, we take

it, is, in all cases, absolutely indifferent. But it is

the colour only that is called Beautiful or otherwise
;

^nd these qualities we think it very plainly derives

^ora the common fountain of association.

In the first place, we would ask, whether there is Ecaufy.

any colour that is beautiful in all situations ? and, V^v^-^
in the next place, whether there is any colour that ^eauty ot

is not beautiful in some situation ? With regard to
,ived"fVoa

the first, take the colours that are most commonly Associatid

referred to as being intrinsically beautiful—bright and alone. |

soft green—clear blue—bright pink, or vermilion.
|

The first is unquestionably beautiful in vernal woods
and summer meadows ;—and, we humbly conceive, is

Beautiful, because it is the Natural sign and conco-
mitant of those scenes and seasons of enjoyment.

Blue, again, is beautiful in the vernal sky ;—and,

as we believe, for the sake of the pleasures of

which such skies are prolific ; and pink is beau-

tiful on the cheeks of a young woman or the

leaves of a rose, for reasons too obvious to be stated.

We have associations enough, therefore, to recom-
mend all these colours, in the situations in which

they are beautiful ; but, strong as these associations

are, they are unable to make them universally beau-

tiful,—or beautiful, indeed, in any other situations.

Green would not be beautiful in the sky—nor blue

on the cheek—nor vennilioii on the grass. It may
be said, indeed, that, though they are always re-

cognised as beautiful in themselves, their obvious

unfitness in such situations counteracts the effect of

their Beauty, and make an opposite impression, as

of something monstrous and unnatural ; and that,

accordingly, they are all beautiful in indifferent si-

tuations', where there is no such antagonist principle

—

in furniture, dress, and ornaments. Now the fact, in

the first place, is not so ;—these bright colours being

but seldom and sparingly admitted in ornaments or

works of art ; and no man, for example, choosing to

have a blue house, or a green ceiling, or a pink

coat. But, in the second place, if the facts were

admitted, we think it obvious, that the general Beau-

ty of these colours would be sufficiently accounted

for by the very interesting and powerful associations

under which all of them are so frequently presented

by the hand of Nature. The interest we take in fe-

malebeauty,—in vernal delights,—in unclouded skies,

—is far too lively and too constantly recurring, not to

stamp a kindred interest upon the colours that are

Naturally associated with such objects, and to make
us regard with some affection and delight those hues

that remind us of them, although we should onl}?^

meet them upon a fan, or a dressing-box, the lining

of a curtain, or the back of a screen. Finally, we

beg leave to observe, that all bright and clear co-

lours are naturally typical of cheeriulness and purity

of mind, and are hailed as emblems of moral quali-

ties, to which no one can be indifferent.

With regard to ugly colours again, we really are

not aware of any to which that epithet can be safe-

ly applied. Dull and dingy hues are usually men-

tinned as in themselves the least pleasing. Yet these

are the prevailing tints in many beautiful landscapes,

and many admired pictures. They are also the

most common colours that are chosen for dress,—for

building,—for furniture,—where the consideration oi

Beauty is the only motive for the choice. In fact,

the shaded parts of all coloured objects pass into

tints of this description :—nor can we at present re-

collect any one colour, which we could specify as in

itself disagreeable, without running counter to tfie
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Jeanty. feelings and the practice of the great mass of man-

^V*^* kind. If the fact, however, were otherwise, and if

certain muddy and dull coloure were universally al-

lowed to be disagreeable, we should think there could

be no difficulty in referring these, too, to natural asso-

ciations. Darkness, and all that approaches it, is

naturally associated with ideas of melancholy,—of

helplessness, and danger ;—and the gloomy hues

that remind us of it, or seem to draw upon it, must
share in the same associations. Lurid skies, too, it

should be observed, and turbid waters, and unfruitful

swamps, and dreary morasses, are the Natural and
most common wearers of these disrnal liveries. It is

from these that we fii'st become acquainted with them

;

and it is needless, therefore, to say, that such objects

are necessarily associated with ideas of discomfort,

and sadness, and danger ; and that the colours that

, remind us of them, can scarcely fail to recal some
of the same disagreeable sensations.

Enough, however, and more than enough, has been
said about the supposed primitive and independent

Beauty of separate colours. It is chiefly upon the

intrinsic Beauty of their mixture or combinations

that Mr Knight and his adherents have insisted ;

—

and it is no doubt quite true, that, among painters and
connoisseurs, we hear a great deal about the harmony
and composition of tints, and the charms and difficul-

ties of a judicious colouring. In all this, however, we
cannot help suspecting that there is no little pedant-

ry, and no little jargon; and that these phrases, when
used without reference to the practical difficulties of

the art, which must go for nothing in the present

question, really mean little more than the true and
natural appearance of coloured objects, seen through
the same tinted or partially obscure medium that com-
monly constitutes the atmosphere, in nature, we
know of no discordant or offensive colouring, except
what may be referred to some accident or disaster

that spoils the moral or sentimental expression of

the scene, and disturbs the associations upon which
all its Beauty, whether of forms or of hues, seems to

us very plainly dependent. We are perfectly aware,
that ingenious persons have been disposed to dog-
matize and to speculate very confidently upon these

subjects ; and have had the benefit of seeing various

learned treatises upon the natural gamut of colours,

and the inherent congruity of those that are called

complementary, with reference to the prismatic spec-

trum. But we confess we have no faith in any of
those fancies ; and beheve, that, if all these colours
were fairly arranged on a plain board, according to

the most rigid rules of this supposed harmony, no-
body, but the author of the theory, would perceive
the smallest Beauty in the exhibition, or be the least

offended by reversing their collocation.

We do not mean, however, to dispute, that the
laws of colouring, insisted on by learned artists, will

produce a more pleasing effect upon trained judges

of the art, than a neglect of these lav/s : because we
have httle doubt that these combinations of colour
are recommended by certain associations, which ren-

der them genei-ally pleasing to persons so trained and
educated :—all that we maintain is, that there are
Ho combinations that are originally and Universally

pleasing or displeasing to the eye, independent of
VOL. II. PART I.

such associations ; and it seems to us an irresistible Beanty.

proof of this, that these laws of harmonious colouring^^V^
are perpetually and deliberately violated by great

multitudes of persons, who not only have the perfect

use of their sight, but are actually bestowing great

pains and expence in providing for its gratification,

in the very act of this violation. The Dutch trader,

who paints over the outside of his country-house with

as many bright colours as are to be found In his

tulip-bed, and garnishes his green shutters with blue

facings, and his purple roof with lilac ridges,—not

only sees as well as the studied colourist, who shud-

ders at the exhibition, but actually receives as much
pleasure, and as strong an impression of Beauty,

from the finished lusthaus, as the artist does from one
of his best pictures. It is impossible, then, that these

combinations of colours can be naturally or intrinsi-

cally offensive to the organ of sight ; and their

Beauty or ugliness must depend upon the associa-

tions which different individuals may have happened
to form with regard to them. We contend, how-
ever, for nothing more ; and are quite willing to allow

that the associations which recommend his staring

tawdriness to the burgomaster, are such as could
not easily have been formed in the mind of a diligent

and extensive observer of nature, and that they
would probably be reversed by habits of reflection

and study. But the same thing, it is obvious, may
be said of the notions of beauty of any other de-
scription that prevail among the rude, the inexpe-

rienced, and uninstructed ;—though, in all other in-

stances, we take it for granted, that the Beauty
which is perceived depends altogether upon asso-

ciation, and in no degree on its power of giving a
pleasurable impulse to the organ to which it addresses

itself. If any considerable number of persons, with
the perfect use of sight, actually take pleasure in

certain combinations of colours,

—

that is complete
proof that such combinations are not Naturally of-

fensive to the organ of sight, and that the pleasure

of such persons, exactly like that of those who dis-

agree with them, is derived not from the sense, but
from associations with its perceptions.

With regard, again, to the effect of broken masses Effects of

of light and shadow, it is proper, in the first place. Light and

to remember, that by the eye we see colour only ;
^'^''^''^w*

and that lights and shadows, as far as die mere or-

gan is concerned, mean nothing but variations of
tint. It is very true, no doubt, that we soon learn

to refer many of those variations to light and shade,

and that they thus become sig7is to us of depth, and
distance, and relief. But, is not this, of itself, suf-

ficient to refute the idea of their affording any
primitive or organic pleasure ? In so far as they are

mere variations of tints, they may be imitated by un-
meanhig daubs of paint on a pallet ;—-in so far as

they are signs, it is to the mind that they address

themselv'^s, and not to the organ. They are signs,

too, it should be recollected, and the only signs we
have, by which we can receive any correct know-
ledge of the existence and condition of all external

objects at a distance from us, whether interesting or
not interesting. Without the assistance of variety

of tint, and of lights and s!)adows. we could never
distinguish one object from another, except by the

B b
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touch. These appearances, therefore, are the per-

petual vehicles of almost all our interesting percep-

tions ; and are consequently associated with all the

emotions we receive from visible objects. It is plea-

sant to see many things in one prospect, because

some of them are probably agreeable ; and it is plea-

sant to know the relations of those things, because

the qualities or associations, by means of which they

interest us, generally depend upon that knowledge.

The mixture of colours and shades, however, is ne-

cessary to this enjoyment, and consequently is a sign

•of it, and a source of associated interest or beauty.

Mr Knight, however, goes much farther than this ;

and maintains, that the Beauty which is so distinctly

felt in many pictures of objects in themselves disa-

greeable, is to be ascribed entirely to the effect of

the brilliant and harmonious tints, and the masses of

light and shadow that may be employed in the re-

presentation. The filthy and tattered rags of a beg-

gar, he observes, and the putrifying contents of a

dunghill, may form beautiful objects in a .picture ;

because, considered as mere objects of sight, they

may often present beautiful effects of colouring and

shadow; and these are preserved or heightened in

the imitation, disjoined from all their offensive ac-

companiments. Now, if the tints and shades were

the exclusive sources of our gratification, and if this

gratification was diminished, instead of being height-

ened, by the suggestion which, however transiently,

must still intrude itself, that they appeared in an

imitation of disgusting objects, it must certainly fol-

low, that the pleasure and the beauty would be much

enhanced if there was no imitation ofany thing ivkat-

ever, and if the canvas merely presented the tints

and shades, unaccompanied with the representation

of any particular object. It is perfectly obvious,

however, that it would be absurd to call such a col-

lection of coloured spots a beautiful picture; and

that a man would be laughed at who should hang

up such a piece of stained canvas among the works

of the great artists. Again, if it were really pos-

sible for any one, but a student of art, to confine

the attention to the mere colouring and shadowing

of any picture, there is nothing so disgusting but

what might form the subject of a beautiful imitation,

A piece of putrid veal, or a cancerous ulcer, or the

rags that are taken from it, may display the most

brilliant tints, and the finest distribution of light and

shadow. Does Mr Knight, however, seriously think,

that either of these experiments would succeed ?

Or, are there, in reality, no other qualities in the

pictures in question, to which their beauty can be

ascribed, but the organic effect of their colours ?

We humbly conceive that there are ; and that far

less ingenuity than his might have been able to de-

tect them.

There is, in the first place, the pleasing associa-

tion of the Skill and Power of the artist,—a skill and

power which we know may be employed to produce

unmingled delight; whatever may be the character of

the particular effort before us. But, in the second

place, we do humbly conceive that there are many

interesting associations connected with the subjects

which have been represented as purely disgusting.

The aspect of human wretchedness and decay is not,

at all events, an indifferent spectacle
; and, if pre- Bcautj

sented to us without actual offence to our senses, or
any call on our active beneficence, may excite a syni.'

pathetic emotion, which is known to be far from un-
delightful. Many an attractive poem has been writ-

ten on the miseries of beggars ; and why should
painting be supposed more fastidious ? Besides, it

will be observed, that the beggars of the painter are
generally among the most interesting of that interest-

ing order ;—either young and lovely children, whose
health and gaiety, and sweet expression, form an af-

fecting contrast v^ith their squalid garments, and the
neglect and misery to which they seem to be destin-

ed,—or old and venerable persons, mingling some-
thing of the dignity and reverence of age with the
broken spirit of their condition, and seeming to re-

proach mankind for exposing heads so old and white
to the pelting of the pitiless storm. While such pic-

tures suggest images so pathetic, it looks almost like

a wilful perversity, to ascribe their Beauty entirely

to the mixture of colours which they display, and to

the forgetfulness of these images. Even for the

dunghill, we think it is possible to say something,

—

though, we confess, we have never happened to see

any picture, of which that useful compound formed
the peculiar subject. There is the display of the

painter's art and power here also ; and the dunghill is

not only Useful, but is associated with many pleasing

images of rustic toil and occupation, and of the sim^

plicity, and comfort, and innocence of agricultural

life. We do not know that a dunghill is at all a
disagreeable object to look at, even in plain reality-

provided it be so far off as not to annoy us with its

odour, or to soil us with its effusions. In a picture,

however, we are safe from any ofthese disasters ;
and,

considering that it is usually combined, in such de-

lineations, with other more pleasing and touching re-

membrancers of humble happiness and contentment,

we really do not see that it was at all necessary to

impute any mysterious or intrinsic Beauty to its

complexion, in order to account for the satisfaction

with which we can then bear to behold it.

Having said so much with a view to reduce to its

just value, as an ingredient of Beauty, the mere or-

ganical delight which the eye is supposed to derive

from colours, we really have not patience to apply

the same considerations to the alleged Beauty ofThe Beaut

Sounds that are supposed to be insignificant. Beau-

tiful Sounds, in general, we think, are Beautiful from
f,.on,*^'^sgo

association only,—from their resembling the natural ciation.

tones ofvarious passions and affections,—or from their

being originally and most frequently presented to us in

scenes or on occasions of natural interest or emotion.

With regard, again, to successive or coexistent

sounds, we do not, of course, mean to dispute, that

there are such things as Melody and Harmony, and

that most men are offended or gratified by the viola-

tion or observance of those laws upon which they

depend. This, however, it should be observed, is a

faculty quite unique, and unlike anything else in our

constitution ; by no means universal, as the sense of

Beauty is, even in cultivated societies, and apparently

withheld from whole communities of quick-eared sa-

vages and barbarians. Whether the kind ofgratifica-

tion, which results from the mere musical arrange-

10
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Beaiify. ment of sounds, would be referred to a sense of Beau-

ty, or would pass under that name, if it could be pre-

sentedentirely detached from any associated emotions,

appears to us to be exceedingly doubtful Even with

the benefit of these combinations, we do not find, that

evei-y arrangement which merely preserves inviolate

the rules of composition, is considered as Beautiful;

and we do not think that it would be consonant,

either to the common feeling or common language of

mankind, to bestow this epithet upon pieces that had
no other merit. At all events, and whatever may be

thought of the proper name of this singular gratifi-

cation of a musical ear, it seems to be quite certain,

that all that rises to the dignity of an emotion in the

pleasure we receive from sounds, is as clearly the

gift of association, as in the case of visible beauty,

—

of assox;iation with the passionate tones and modula-
tions of the human voice,— with the scenes to which
the interesting sounds are native,—with the poetry

to which they have been married,—or even with

the skill and Genius of the artist by whom they have
been arranged.

leanty of Hitherto we have spoken of the Beauty of extei'-

ninaterial nal objects only. But the whole difficulty of the

theory consists in its application to them. If that

be once adjusted, the Beauty of immaterial objects

can occasion no perplexity. Poems, and other com-
positions in words, are Beautiful in proportion as they

are conversant with Beautiful objects—or as they

suggest to us, in a more direct way, the Moral and
social emotions on which the Beauty of all objects

depends. Theorems and demonstrations are Beauti-

ful, according as they excite in us emotions of admi-

ration for the Genius and intellectual Power of their

inventors, and images of the magnificent and bene-

ficial ends to which such discoveries may be ap-

plied ;—and mechanical contrivances are Beautiful

when 'they remind us of similar Talents and ingenui-

ty, and at the same time impress us with a more di-

rect sense of their vast Utility to mankind, and of

the great additional conveniences with which life is

consequently adorned. In all cases, therefore, there

is the suggestion of some interesting conception or

emotion associated with a present perception, in

which it is apparently confounded and embodied

—

and tiiis, according to the whole of the preceding

deduction, is the distinguishing characteristic of
Beauty.

Having now explained, as fully as we think neces-
sary, the grounds of that opinion as to the nature of

First
^^^"^-y which appearS to be most conformable to the

iblis'li
truth—we have only to add a word or twp as to the

ideality necessary consequences of its adoption upon several
the Beau- other controversies of a kindred description,

ji'ime'
^^^^ place, then, we conceive that it esta-

l tiK! Pit;,
^^ishes the substantial identity of the Sublime, the

esque. Beautiful, and the Picturesque ; and, consequently,
puts an end to all controversy that is not purely
verbal, as to the difference of those several qualities.

Every material object that interests, without actual-

ly hurting or gratifying our bodily feelings, must do
so, according to this theory, in one and the same man-
ner,—that is, by suggesting or recalling some emotion
or affection of ourselves, or some other sentient being,
and presenting, to our imagination at least, some na-

ise-

nces of

tural object of love, pity, admiration, or awe. The
interest of material objects, therefore, is always the
same ; and arises, in every case, not from any physi-
cal qualities they may possess, but from their associ-
ation with some idea of emotion. But, though ma-
terial objects have but one means of exciting emo-
tion, the emotions they do excite are infinite. They
are mirrors that may reflect all shades and all

colours
; and, in point of fact, do seldom reflect the

same hues twice. No two interesting objects, perhaps,
whether known by the name of Beautiful, Sublime,
or Picturesque, ever produced exactly the same
emotion in the beholder ; and no one object, it is

most probable, ever moved any two persons to the
very same conceptions. As they may be associated
with all the feelings and affections of which the hu-
man mind is susceptible, so they may suggest those
feelings in all their variety, and, in fact, do daily ex-
cite all sorts of emotions—running through every
gradation, from extreme gaiety and elevation, to the
borders of horror and disgust.

Now, it is certainly true, that all the variety of
emotions raised in this way, on the single basis of
association, may be classed, in a rude way, under the
denominations of Sublime, Beautiful, and Pictur-
esque, according as they partake of awe, tenderness,
or admiration ; and we have no other objection to
this nomenclature, except its extreme imperfection,
and the delusions to wKich we know that it has given
occasion. If objects that interest by their association
with ideas of Power, and Danger, and Terror, are to
be distinguished by the peculiar name of Sublime,
why should there not be a separate name also for
objects that interest by associations of Mirth and
Gaiety,—another for those that please by suggestions
of Softness and Melancholy,—another for such as are
connected with impressions of Comfort and Tranquil-
lity,—and another and another for those that are re-
lated to Pity, and admiration, and love, and regret,

.

and all the other distinct emotions and affections of
our nature ? These are not in reality less distinguish-
able from each other, than from the emotions of
awe and veneration that confer the title of Sublime
on their representatives ; and while all the former are
confounded under the comprehensive appellation of
Beauty, this partial attempt at distinction is only
apt to mislead us into an erroneous opinion of our
accuracy, and to make us believe, both that there
is a greater conformity among the things that pass
under the same name, and a greater difference be-
tween those that pass under different names, than is

really the case. We have seen already, that the ra-

dical error of almost all preceding inquirers, has lain

in supposing that every thing that passed under the

name of Beautiful, must have some real and inhe-

rent quality in common with every thing else that

obtained that name : And it is scarcely necessary
for us to observe, that it has been almost as general
an opinion, that Sublimity was not only something
radically different from Beauty, but actually oppo-
site to it ; whereas the fact is, that it is far more
nearly related to some sorts of Beauty, than many
sorts of Beauty are to each other ; and that both are

founded exactly upon the same principle of suggesting

some past or possible emotion of some sentient being.
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Upon this important point, we are happy to find

our opinions confirmed by the authority of Mr Stew-

ai't, who, in his Essay on the Beautilul, already re-

ferred to, has observed, not only that there appears

to him to be no inconsistency or impropriety in such

expressions as the Sublime Beauties of nature, or of

the sacred Scriptures ;—but has added, in express

terms, that, " to oppose the Beautiful to the Sublime,

or to the picturesque, strikes him as something ana-

logous to a contrast between the Beautiful and the

Comic—the Beautiful and the Tragic—the Beautiful

and the Pathetic—or the Beautiful andthe Romantic."

The oniy other advantage which we shall specify

as likely to result from the general adoption of the

putPs"aIto'ut theory we have been endeavouring to illustrate, is,

the Stand- that it seems calculated to put an end to all these

ard of laste. perplexing and vexatious questions about the Stand-

ard of Taste, which have given occasion to so much
impertinent and so much elaborate discussion. If

things are not Beautiful in themselves, but only as

they serve to suggest interesting conceptions to the

mind, then every thing which does in point of fact

' suggest such a conception to any individual, is Beau-

tiful to that individual ; and it is not only quite true

that there is no room for disputing about tastes, but

that all tastes are equally just and correct, in so far

as each individual speaks only of his own emotions.

When a man calls a thing Beautiful, however, he may
indeed mean to make two very different assertions ;

—

he may mean that it gives him pleasure, by suggesting

to him some interesting emotion ; and, in this sense,

there can be no doubt that, if he merely speak

truth, the thing is beautiful ; and that it pleases him

precisely in the same way that all other things please

those to whom they appear beautiful. But if he mean
farther to say that the thing possesses some quality

which should make it appear Beautiful to every other

person, and that it is owing to some prejudice or de-

fect in them if it appear otherwise, then he is as un-

reasonable and absurd as he would think those who
should attempt to convince him . that he felt no emo-
tion of Beauty.

All tastes, then, are equally just and true, in so

far as concerns the individual whose taste is in ques-

tion ; and what a man feels distinctly to be beauti-

ful, is Beautiful to him, whatever other people may
think of it. All this follows clearly from the theory

now in question : But it does not follow, from it, that

all tastes are equally good or desirable, or that there

is any difficulty in describing that which is really

the best, and the most tt> be envied. The only use

of the faculty of Taste, is to afford an innocent de-

light, and to aid the cultivation of a finer morality ;

and that man certainly will hiive the most delight

from this faculty, who has the most numerous and

the most powerful perceptions of Beauty. But, if

Beauty consist in the reflection of our affections and

sympathies, it is plain that he will always see the

most Beauty whose affections are warmest and most

exercised,—whose imagination is the most powerful,

and who has most accustouied himself to attend to

the objects by which he is surrounded In so far as

mere feeling and enjoyment are concerned, there-

fore, it seems evident, that the best taste must be

that which belongs to the best Affections, the most

active Fancy, and the most attentive habits of Obser-

vation. It will follow pretty exactly too, that all ^

men's perceptions of Beauty will be nearly in pro-

portion to the degree of their sensibility and social

sympathies ; and that those who have no affections

towards sentient beings, will be just as insensible to

Beauty in external objects, as he, who cannot hear tlie

sound of his friend's voice, must be deaf to its echo.

In so far as the sense of Beauty is regarded as a

mere source of enjoyment, this seems to be the only

distinction that deserves to be attended to ; and the

only cultivation that Taste should ever receive, with

a view to the gratification of the individual, should

be through the indirect channel of cultivating the

affections and powers of observation. If we aspire,

however, to be creators, as well as observers of

Beauty, and place any part of our happiness in mi-

nistering to the gratification of others—as artists, or

poets, or authors of any sort—then, indeed, a new
distinction of Tastes, and a far more laborious sys-

tem of cultivation, will be necessary. A man who
pursues only his own delight, will be as much charm-
ed with objects that suggest powerful emotions in

consequence of personal and accidental associations,

as with those that introduce similar emotions by
means of associations that are universal and inde-

structible. To him, all objects of the former class

are really as beautiful as those of the latter—and,

for his own gratification, the creation of that sort of

Beauty is just as important an occupation : But if

he conceive the ambition of creating beauties for the

admiration of others, he nmst be cautious to employ
only such objects as are the natural signs, or the

inseparable concomitants of emotions, of which the

greater part of mankind are susceptible ; and his

taste will then deserve to be called bad and false, if

he obtrude upon the public, as beautiful, objects

that are not likely to be associated in common minds

with any interesting impressions.

For a nmn himself, then, there is no taste that is

either bad or false ; and the only difference worthy

of being attended to, is that between a great deal

and a very little. Some who have cold affections,

sluggish imaginations, and no habits of observation,

can with difficulty discern Beauty in any thing;

while others, who are full of kindness and sensibili-

ty, and who have been accustomed to attend to all

the objects around them, feel it almost in everything.

It is no matter what other people may think of the

objects of their admiration ; nor ought it to be any

concern of theirs that the pubKc would be astonish-

ed or offended, if they were called upon to join in

that admiration. So long as no such call is made,

this anticipated discrepancy of feeling need give

them no uneasiness ; and the suspicion of it should

produce no contempt in any other persons. It is a

strange aberration indeed of vanity that makes us

despise persons for being happy—for having sources

of enjoyment in which we cannot share :—And yet

this is the true account of the ridicule, which is so

generally poured uf)on individuals who seek only to

enjoy their peculiar tastes unmolested ;—For, if

there be any truth in the theory we have been < x-

pounding, no taste is bad for any other reason than

because it is pecuiiar-^as the objects in which it de-

IL

Be



B E A
lights must actually serve to suggest to the individual

those common emotions and universal affections upon

,
which the sense of Beauty is everywhere founded.

The misfortune is, however, that we are apt to con-

sider all persons who make known their peculiar re-

lishes, and especially ail who create any objects for

their gratification, as in some measure dictating to

the public, and setting up an idol for general adora-

tion ; and hence this intolerant interference with al-

most all peculiar perceptions of beauty, and the un-

sparing derision that pursues all deviations from ac-

knowledged standards. This intolerance, we admit,

is often provoked by something of a spirit of pro.se-

lytism and arrogance, in those who mistake their own

casual associations for natural or universal relations

;

and the consequence is, that mortified vanity dries

up the fountain of their peculiar enjoyment, and dis-

enchants, by a new association of general contempt

B E C
or ridicule, the scenes that had been consecrated by

some innocent but accidental emotion.

As all men must have some peculiar associations,

all men must have some peculiar notions of beauty,

and, of course, to a certain extent, a taste that the

public would be entitled to consider as false or vi-

tiated. For those who make no demands on public

admiration, however, it is hard to be obliged to sa-

crifice this source of enjoyment ;
and, even for those

who labour for applause, the wisest course, perhaps,

if it were only practicable, would be, to have two

tastes,—one to enjoy, and one to work by,—one

founded upon Universal associations, according to

which they finished those performances for which

they challenged universal praise,—and another guid-

ed by all casual and individual associations, through

which they looked fondly upon nature, and upon the

objects of their secret admiration. (gg.)
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Beccarja.

BECCARIA (Cesar Bonesana, Marquis of),

author of the well known treatise on Crimes and Pu-

nishments, was born at Milan in the year 1735. His

early studies were carried on in the College of the

Jesuits at Parma. He possessed a quick apprehen-

sion ; but, being naturally taciturn, and inclined to

reflection, he seldom communicated the progress of

his ideas, and was with difficulty prevailed upon to

complete his exercises. It is related, as another pe-

culiarity of his disposition, that he never received

praise from his teachers without betraying evident

niarks of pain and humiliation. These unusual indi-

cations of a susceptible mind, which, outstripping the

course of his instructors, delighted in its own pur-

suits, and derived little complacency from a sense

of its actual attainments, gave him, to common ob-

servers, a certain air of slowness, and even of stupi-

dity ; and characterized his features and deportment

during the whole of his life. Having left the col-

lege at the age of seventeen, he applied himself, with

unremitting diligence, to the study of Mathematics,

ajid the Philosophy of Man.
His understanding appears to have been very early

capable of embracing the most general views, and

his breast to have been warmed by those benevolent

wishes for the enlargement of human happiness, the

sincerity and the strength of which are often so se-

verely tried by the events and passions of raaturer

life. His propensity to the study of Jurisprudence,

and Political Piiilosophy, was first excited or con-

firmed by the Lettres Persannes of Montesquieu ; a

production capable, indeed, of alluring a less en-

thusiastical mind than that of Beccaria. But his in-

dustry, in the pursuit of knowledge, ajipears to have

been chiefly stimulated by the patriotic and honour-

able desire of diffusing instruction among his coun-

trymen, particularly the inhabitants of Milan, whom
he represents, in one of his letters, as abandoned to

a state of lamentable and universal ignorance. In

the prosecution of these laudable designs, he fortu-

nately possessed the confidence, and was encouraged

by the protection, of Count Firmiani, then governor

of that part of the Austrian dominions ; an accom-

plished nobleman, who, with comprehensive views of

policy, concurred in every plan which was calculated

for improving the state of the provinces, and the

condition of their inhabitants.

Beccaria first appeared as an author in the year

1762, when he published some observations on the

Derangement of the Currency in the Milanese States,

and a plan for its amendment. Soon after this he

established a small literary society at Milan, in con-

cert with some associates of character and senti-

ments similar to his own ; among others, Alessandro

and Pietro Verri, who likewise contributed at that

time, by their talents and public spirit, to distinguish

the reign of Maria Teresa in Lombardy. * Assisted

by these friends, and countenanced by Firmiani, he

commenced a periodical publication under the name
of the Caffe ; a plan said to have been suggested to

them by the celebrity of Addison's Spectator, and

the general belief of its influence on the opinions

and taste of the people of England. Various papers,

contributed by the members of this society, on sub-

jects of literature, ethics, and physical science, were

published during the years 1764. and 1765.

But by far the most remarkable production to

which this society gave rise, and that by which the

reputation of Beccaria has been chiefly perpetuated

among other nations, was the treatise on Crimes

and Punishments [Dei Delitti e Delle Pene). This

essay is said to have been undertaken at the earnest

solicitation of Count Alexander Verri, who then dis-

charged tht functions of Protector of Prisoners

[Proteitore de Careerati) at the Court of Milan. It

was written at the house of bis brother, Peter Verri,

where the meetings of the society were held ; and in

concert with him the author, every evening, revised

* A small public ition which a[)peared about that time, under the title of Thoughts on Happiness, was

written by the fpmier. His literary pursuits were, soon after, suspended by his appointment to a public si-

tuation.
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JJeccana. ^nd corrected what he had written during the day.^^^^^ In this manner the work was completed within two

months, and was printed in the course of the year

1764, with the mark of the Lucca press. *

In this small but noted work, the author appears

as the advocate of reason and sound policy, no less

than of humanity. It was his purpose, by examining

the foundation, the objects, and consequently the

boundaries of penal law, to expose the inefficacy, as

well as injustice, of many provisions in the judicial

code of his own counti-y, and in those of other Eu-
ropean nations ; and which, derived from remote

times, and established under a dift'erent order of so-

ciety, had been perverted and debased during suc-

cessive ages of barbarism. The authority of positive

institutions formed almost the only basis of law, even

in countries the farthest advanced in civilization

;

and that authority was in many of them drawn too

servilely from the Roman system. Montesquieu had
already thrown many penetrating glances at the

foundation and structure of these ancient fabrics ; but

it was still reserved for others to scrutinize them
more closely, and to draw forth, and present to ge-

neral view, those direct inferences which that exami-

nation suggested. In no part were the existing codes

more defective and vicious, than in the department

of the criminal law ; and it was to this, accordingly,

that Beccaria's attention was exclusively directed.

Nor does he offer the work as a general system, or

theory, even of penal law ; in which light it would be

found every way imperfect ; but only as an attempt

to analyze parts of a system which he found actually

^existing. Among the most prominent of those points

to which his reasoning is applied, are, the due pro-

portion between crime and punishment, and the vio-

lations of that proportion, whether by unnecessary

severity of punishments, or the want of a scale and
distribution of them suited to the amount and dan-

ger of particular offences—the inconsistency of cer-

tain rules then established on the subject of legal

Evidence—Secret Accusations—Fictitious Crimes

—the use of Torture as an instrument for the disco-

very of truth—Imprisonment not authorized by law,

•or of uncertain duration—and the sale of offices of

justice, along with other vices in the constitution of

the courts. In treating these various topics, he sel-

dom deduces his argument from remote sources, or

pursues it to refinements. That some propositions

are advanced in the course of the work, which are

of a questionable nature, cannot be denied ; and

there are particular illustrations which have an ex-

clusive reference to certain forms of government

then existing in the Italian states. But, in general,

the author reasons on few and acknowledged prin-

ciples, and makes his appeal to the universal feelings

EEC
of mankind. As one of the most important conclu- Beccaria,

sions which result from his reasoning, or rather as

concentrating a number of these conclusions, he

closes his book with the following proposition :

—

" In order that a punishment may not be an act of

violence,, of one, or of many, against an individual

member of society, it is essential that it should be

public, prompt, and necessary, the least possible in

the given case, and determined by the law."

His style, in this work, with exception of one or

two passages, where he intentionally addi-esses him-

self only to the lesser number, is uniformly per-

spicuous, and, like that of all his other writings,

though often eloquent, is unadorned. He employs,

in some parts of it, that species of ridicule which,

on a similar occasion, had been used with so great

effect by Montesquieu. Thus, while treating the sub-

ject of Torture, he proposes, among others, the fol-

lowing query, in the form of a mathematical pro-

blem : " The force of the muscles, and the sensibility

of the nerves, of an innocent person being given, it

is required to find the degree of pain necessary to

make him confess himself guilty of a given crime ?"

Peculiar traits are to be found, likewise, in other

passages, of the writer's dispositions and train of

sentiment. Thus having, in a later edition, modified,

under that part which i-elates to Fraudulent Bank-

ruptcy, some sentiments which he had originally ex-

pressed, but which, on reflection, appeared to him-

self too severe, he adds, in a note, " I'am ashamed of

what I formerly wrote on this subject. I have been

accused of irreligion, without deserving it ; I have

been accused of disaffection to the government, and

deserved it as little ; I was guilty of a real attack

upon the rights of humanity, and I have been re-

proached by nobody."

If many of the views exhibited in this work are

now divested of novelty ; and if, through the gene-

ral adoption of them by the most cultivated nations,

we are led to forget that they were once hidden, or

excluded, such is the fate of all improvement, as

well as of all discovery. Nor does it detract from

the true character of this interesting performance,

that in some enlightened countries, and in the more

propitious climates of political liberty, many of the

important doctrines which it inculcated were already

recognised in the systems of the law.f Beccaria

was among the first by whom these principles were

publicly avowed, under a government in whose insti-

tutions they had no place, and over whose judicial

administration they exercised no influence ;
and,

when the age and country in which he wrote are

considered, the boldness of his statements is not less

to be admired than the justness of his reasoning. It

is his honourable distmction, likewise, and that of

* These particulars, communicated in a letter of Count A. Verri to the Abbate Isidoro Bianchi, in 1802,

are repeated by the latter in his Elogio on Pietro Verri.
• •

1 1, j u

f In the most favoured countries of liberty, however, the reception of some of these prmciples had been

comparatively recent. Of others, the establishment seems even yet to be remote.

That work which has tended most to diffuse a knowledge of the progress and spirit of the English laws,

viz. the Commentaries of Sir William Blackstone, was not published till the close of the year 1765; al-

though his plan of delivering a public lecture on the judicial system of his country was formed m 1753.

The professorship at Oxford, which gave full effect to that plan, was instituted by Mr Viner, m 1758.
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ecearia. the friends who shared his labours and his views, to

have preserved, in the prosecution of those objects,

an unblemished loyalty towards their prince ; and,

while combating, with manly perseverance, the er-

rors which prevailed in fundamental principles of

the legislation, to have abstained from all attacks

which might either directly weaken the authority of

the laws, or disturb the administration of the go-

vernment.

According to the just exposition given by the au-

thor himself, the true tendency of such a work is

not to lessen the power of the law, but to increase

its influence, inasmuch as opinion has a greater com-

mand over the minds of men than force. It has fre-

quently been repeated, indeed, that national manners

must precede laws ;
and, in the only allowable sense

of that maxim, the same might be said, perhaps,

with equal truth, of opinions. But the authority of

this dictum, and the extent to which it may be fol-

lowed, are not unfrequently mistaken. An import-

ant distinction is apt to be overlooked, between those

general laws, which, as they are founded in perma-

nent principles of our nature, admit of being drawn

from the first springs, but which have been disturbed

by ignorance, or a barbarous policy, or the tem-

porary dominion of some prevailing passion—and

those artificial or secondary arrangements, which the

circumstances and stages of political society may
equally render necessary in times of knowledge, and

tranquillity, and civilization. It is to the latter class

only that the maxim referred to can have any just

application. But it may well be questioned, whe-
ther, in any case whatever, the popular feeling and
opinion should be allowed to precede, by any con-

siderable interval, the act of the legislature. It

seems, on the contrary, to be a valuable secret in

legislation, and one of its most important ends, to

seize the proper moment for accomplishing that

union. Abov e all, it is expedient, in those branches

ofthg laWj Wlliich are interwoven with, and derive their

support from,, the moral feelings, that a legislator

should seek t^o anticipate every better tendency of

public sentiment. Through want of a well-timed in-

terference in such cases, many advantages are relin-

quished, as well in the concoction and frame of the

laws themselves, as in that silent influence, which a

well directed system of jurisprudence cai-ries into the

opinions and habits of a community.

Of the prospects which Beccaria himself enter-

tained as to the probable influence of his work, a
judgment may be formed from the sentence of Lord
Bacon, which he prefixed to some of the editions.

" It is not to be expected in any difficult un-
dertaking, of whatever kind, that the same person

who sows the seed should also reap the harvest ; but
there must, of necessity, be a preparation, and gra-

dual progress to maturity."

The book was received in foreign countries with

avidity, and procured for its author an immediate
and high reputation. " Never," says a writer in the

Biographie Universelle, " did so small a book pro-

duce so great an effect." The medal given by the

Academy of Bern was instantly bestowed upon Bec-
caria ; and the Empress Catherine II. invited him to

St Petersburgh, with the oiFer of an honourable sta-
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tion at he;r court ; a proposal which was partly the Beccaria.

means of pjrocuring him a similar distinction at home. ^*^*V*^
Of the recteption which the work obtained in France,
particular]>y among the literary societies of Paris,

evidence iis afforded by the correspondence of the
Baron de (Grimm. " This book," he writes in a let-

ter, dated 1st August 1765, is by M. Beccaria, a Mi-
lanese genttleman, who is said by some to be an Abbe,
by others ai lawyer, but who, I answer for it, is one
of the best, heads at this moment in Europe." " You
will not fimd in the Milanese philosopher," he else-
where obsferves, " either the pitch or compass of
genius whiich characterize the writings of the Presi-
dent Monltesquieu ; but you will discover a mind
that is lunninous, profound, correct, and penetrat-
ing." Ancd he justly adds, that his is one of the few-

precious biooks qiii font penser. It was translated
into French by the Abbe Morellet in 1766 ; and
Voltaire, sioon after, published a commentary upon
it, under tlhe assumed title of un Avocat de Besangon.
With respe3Ct to the former production, the translator
took some liberties with the method and distribution
of the worlk, which were not altogether warrantable.
Voltaire's commentary is written in the light style
peculiar tO) him

; and was, evidently, intended as a
vehicle for certain opinions of his own, with which
the spirit amd object of the original pubhcation are
entirely uniconnected. But the circumstance itself

sufficiently marks the impression which that publica-
tion had imade, and the prominence of the views
which it developed. It was rapidly translated into
various other languages ; its maxims became a spe-
cies of curjrent coin through a great part of Europe;
and the sanction of the author's reasoning was
thought not unworthy ofbeing resorted to in British
tribunals.

Although followed by many others, Beccaria's
was the first work of note, in which the application
of a milder and more sound system of penal juris-

prudence was explicitly enforced. Nor would it be
at all extravagant to refer some of the great im-
provements, which, from this era, were successively
introduced into the written laws of different European
monarchies, to the direct influence of the opinions
thus gener;ally diffused. Many such enactments, at
least, were?, from this time, promulgated in a tone
more consonant than heretofore with the dictates of
humanity amd equitable rule. Of this description
were, amomg others, not only the urbarium, or regu-
lations conicerning villanage, issued in 1764, by the
Empress Maria Teresa, but also the more extended
designs whiich took effect, at a somewhat later period,
in the various reformed codes, published by the Em-
press Cathterine, the Emperor Joseph II., the Grand
Duke of 'Tuscany, and the Danish Government
under the administration of the late Count Berns-
torf.

At one jperiod, a storm seemed to be preparing
against the Marquis in his own country, by those who
probably imtended, in this form, a service to the
governmenit : but it was soon dispersed by the au-
thority of t;he government itself. Beccaria had con-
sidered it his duty to communicate to Count Fir-
miani the 0)ffers which had been made to him by the
Empress Csatherine ; and the intelligence was trans-
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Beccaiia. miHed by the viceroy to his own court. The con-

'^''V"^ duct of Prince Kaunitz-Ritsberg, on the occasion,

is highly honourable to that minister, and to his so-

vereign. Instead of treating the communication as

a matter of no account, he makes it the subject of a

long dispatch, and of repeated instructions. In one

of these papers, dated 27th April 1767, after requir-

ing particular information respecting the personal

character of Beccaria, he adds, "Supposing his

good qualities to preponderate, it would be desirable

that the country should not lose a man whose fund

of knowledge is so considerable, and who, as appears

from his book, possesses a mind habituated to re-

flection, above all, in our present penury of think-

ing and philosophical men ; besides that it would

do little honour to the whole administration, to be

anticipated by foreigners in the due estimation of

talents."* Nor were these merely empty profes-

sions ; but were almost immediately followed by an

imperial order, for establishing, in the Palatine Col-

lege at Milan, a Professorship of Public Law and

Economics, under the title of Scienze Camerali. To
this chair, expressly endowed for him, by a distinc-

tion so honourable, the Marquis was appointed on

the 1st of November 1768, and commenced the

duties of it in the month of January following. From

the preliminary discoui-se (prolusione) which he

pronounced on this occasion, and in which he brief-

ly sets forth the objects of the institution, and some

of his own leading opinions regarding them, it ap-

pears that the only instructions which he received

from the regency, on his appointment, consisted in

an order to deliver his discourses in the vulgar

tongue; an injunction of which the motives are so

honourable to that government, in common vyith

all the circumstances attending this transaction.

His lectures, which he received a special permission

to deliver in his own house, attracted much notice.

They were not published during his life ; but have

since appeared, under the title of Elementi di Econo-

mia Pubhlica, in the compilation of the Scrittori

Classici Italiani di Economia Politica, printed at

Milan, f
As he had, in his former work, set out with stat-

ing the object of municipal law to be " the greatest

happiness of the greatest number,'* so here the same

universal principle serves him for a guide ; and he

B E C
assumes it as the aim of public economy " to pro- Beccaria

vide, with peace and safety, things necessary and ^^s'^y^

convenient for the whole community." He classes

the objects of Political Economy under five heads

;

Agriculture, Manufactures, Commerce, Finance, and
Policy ; comprehending, under the latter, those laws

and institutions which have a respect to the Sciences,

to Education, to Police, in the modern sense of that

word, and to the various means of Public Defence
and Security. The design was not completed; no
trace, at least, appears in the work published under
the above title, relative to the subjects of Finance or

Public Policy. J In estimating the value of these

speculations, it is no less necessary, than in the case

of the former work, to consider them with a refer-

ence to the state of science at the time, rather than

to the present extension of knowledge in this de-

partment. Under the first three divisions, he enters

at considerable length into some of the most inte-

resting discussions which have arisen in this wide

field; particulai-ly as to the principles of public

policy in regard to Agriculture, to the Commerce
of Grain and Foreign Commerce generally, and to

Money and Exchange. § In perspicuity of lan-

guage, and distinct and patient illustration, the

style of these discourses bears a considerable resem-

blance to that of the Wealth of Nations ; but the

coincidence between the two works, in some gene-

ral and fundamental doctrines, is still moi-e remark-

able and interesting. Beccaria does not appear to

have adopted the particular theory of the French

Economists, which was developed about that time

;

although his practical doctrines on some of the

iTiost important points were conformable to the con-

clusions afforded by that system.
1|

Among other infei'ences, to which the course of

his reasoning leads him, as it were by many differ-

ent roads, may be noticed one, which he has him-

self ventured to state as a general proposition ; and

which marks the caution as well as enlargement of his

mind, in subjects of complicated inquiry. '* Every

i-estriction on freedom," he observes, " whether in the

case of Commerce, or any other, ought to be a re-

sult from the necessity of preventing an actual dis-

order, not the effect of a purpose or aim at amelio-

ration." And he has repeated the same doctrine

under different views, in various other passages, f

* The originals of these dispatches are among the state papers in the public archives of Milan.
~

t The editor states that this publication was made from a copy of the discourses, transcribed for the

author himself, when he visited Paris in 1776.
i^ j > 1 j .i,- .x. a e ^ i,-

t Some of the others, too, are treated rather briefly. He has, himself, defended this method of teaching

bv the following iust and striking observations, in that part of the work where he discourses o? Interest :

" But woe to the teacher who would say all that is to be said, and leave nothmg to the penetration of the

learner What is heard slips away and vanishes from the hearer's mind, unless he has an opportunity of

opposing the reaction as it were, of his own intellect, to the impressions of his instructor; and more light

is thrown upon a science by one process of exact reasoning which we carry on for ourselves, and it is

more deeply and firmly rooted in us by that single operation, than by many and repeated trains of reason-

ine conducted by another." „ ^ . ^ ^ 1 • j

\ Under the head of Agriculture, he proposes the scheme of an Experimental Farm to be carried on at

the public expence, as a school of that science, and enters into some detail of its objects and regulations.

II
Mirabeau's Tableau Economique had already appeared in the publication entitled La Philosophie Ru-

rale ; as well as various papers of Quesnai. _
^ For example, " The operations of Economics amount only to not permitting, and most frequently to

letting alone."
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On all these subjects, he exercises, without ostenta-

tion, the privilege of examining and judging for

himself; and in doing so, although he expresses

himself with plainness and energy, * he is never

dogmatical. He observes this further dictate of a

sound philosophy, to refrain as long as possible from

any very general conclusions
;
and, although he ap-

pears to have disengaged his mind from the power
of common and hereditary notions respecting poli-

tical economy, he does not, by a transition too often

made, substitute dangerous or extravagant positions

in their place. He is even more distinguished by
the temperate use which he makes of his liberty,

than by the independence which secured him from

the chain.

During the same period in which he pursued these

labours, Beccaria undertook another literary task of

a very dilferent description; and commenced an //z-

guiri/ into the Nature of Style, f A first part of this

Inquiry was published in 1770 ; but the author does

not appear to have prosecuted his intention ; and
only one detached portion of the remainder was
found among his papers. ;]: The apology which he
makes for this ai)parent deviation from his usual ob-

jects of pursuit, drawn from a consideration of the

connection subsisting between the study of the fine

arts, and that of moral and political science, affords

a pli'asjng proof of the natural expansiveness of his

mind. ^
His scientific and literary studies were now to be

interrupted, however, by new and more flattering

marks of distinction from his government. By an
imperial order of the 29th April 1771j he was ap-

j)ointed a member of the Supreme Economic Coun-
cil ; on the suppression of which, he was transferred

to tlie Magistracy of State; and, lastly, by a despatch

of the 17th January 1791, was named one of the

Board for Reform of the Judicial Code, civil and cri-

minal. His activity and usefulness in the discharge

of those great trusts are best proved by the circum-

stances, that some of the most important matters in

those different departments were committed to his

direction, and regulated by his counsels. The most
remarkable of his state papers were, various Ordi-

nances relative to the grain ; a very important Des-
patch transmitted to the Court in 1771 > which gave
rii^e to the reform of the public money in 1778 ; a

Plan proposed in 1780, for effecting an uniformity

in the weights and measures ; and certain Proposals,

in 1786, founded on the tables of the population.

His writings of this description are characterized by
their mt^thod, perspicuity, and precision. It deserves

to be noticed, respecting his scheme for the equali-

zation of measures, that, of the different natural Beccaria.

bases for exact measurement, he explicitly recom- ^-^"V^*
mends that which may be obtained from the celes-

tial bodies ; and, in the application of it, proposes

to employ the decimal method of division
;
being the

same system which was afterwards adopted by the

late Government of France.
||

In the year 1776, Beccaria made a journey to

France, in company with his friend Alessandro Verri.

He remained at Paris for about three weeks, which
he passed chiefly in the society of D'Alembert, and
other eminent men of letters

; and, on his return, he
visited Voltaire. This journey seems to have been
the only considerable incident which, during a period
of twenty-five years, diversified his manner of life, or

interrupted his official duties. He died of apoplexy,
in the year 1793. According to the editor of his

JLlemcnti, in 1804, his death was unnoticed by hifi

country, and his tomb remained without a name.
Beccaria was twice married. He was steadfast in

his friendships
;
modest, but tenacious of his opinions.

He took pleasure in the society of literary men,
and avoided that of the great. It is related of him,
that the King of Naples, while at Milan, twice at-

tempted to visit him at his house; but that the Mar-
quis found means, on both occasions, to escape the
honour intended for him by his Majesty. His exer-
tions in the service of the public, and, above all, his

earnest endeavours to promote, by every means, the
cause of science, and a liberal system of education,

formed the chief feature of his life. On the latter

topic, he has made many forcible and eloquent ap-
peals, in the course of his different writings ; and
some passages of this description, which are inter-

spersed in his discourses of Political Economy, are
not less to be adniii-ed for their intrinsic excellence,
than they are interesting from the circumstances in

which they were written, and the contrasts which
they indirectly exhibit.

One trait of his constitutional disposition, or con-
firmed habit, has been recorded, as furnishing a re-

markable exception to the general vigour of his in-

tellectual character ; that, notwithstanding the force
with which he combated the prejudices and unrea-
sonable apprehensions of other men, he was himself
subject, when left alone, to an unconquerable timi-

dit3\ We are not told whether this tendency was
ascribed to early habits and a faulty education, or
supposed to be the consequence of some sudden and
fatal impression, which remained indissolubly asso-

ciated with certain outward circumstances, or in what
other manner it was formed and perpetuated. On
a superficial view, it seems to denote a mind radically

* " Con un non fanatico vigore," as he has himself somewhere expressed it. But on occasions where he
conceived that there might be a danger of inflaming the j)assions, he has claimed the tribute due to hin^
for employing a style, " beyond the reach of the uninformed and impatient multitude."

f iiicerche intorno alia Natura della Stile.

j This additional chapter is given in the edition printed at Milan in I8O9.

§ In no part of his writings is the enlargement of his comprehension, as well as soundness of his judg-
ment, more to be remarked, than in the Treatise on the State of the Currency, which was his first publica-
tion, and written at the age of twenty- seven.

II
In the mathematical calculations connected with this subject, he was assisted, as he himself states, by

Frisi, Professor of Mathematics at Pisa ; and in the mechanical part by liis brother Annibale.
VOL. II. PART I. c c
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Beccaria. weak. But this is not a necessary or a just inference.

^^'*'*V'^ The fact is, indeed, singular, and deeply impressive ;

but, in truth, it only serves as a new example to

prove how mixed is the nature of our frame ; how
imperfectly the understanding acts upon the will,

and the will upon the mortal" part ; how many things

appear to be within the jurisdiction of our reason,

which, nevertheless, are superior to its control.

This is not the place to engage in a more particu-

lar examination of the spirit and scope of Beccaria's

writings. He is said to have expressed, at least during

the early part of his life, too unqualified an approba-

tion of the works of Helvetius, and others belonging

to the same school of philosophy. On this score,

gome excuse may, perhaps, be found for him in the

attractions which the style of the author now men-

tioned possesses for a youthful and ardent mind. It

is to be observed, hkewise, that, when he expressed

this admiration for the productions alluded to, the

Systeme de la Nature had not yet made its appear-

arice. Nor is it to be supposed that he could be in-

sensible to the notice, and the applause, of such men
as then held the stations of greatest eminence in the

scientific world. Yet, whatever temptations he may
have been exposed to from the influence of some of

his literary associates, it is consolatory to reflect,

that, neither in the works which he himself gave to

the public, nor in those which have been brought to

light since his death, are sentiments to be found

which have a tendency to subvert any one foundation

•f private or of public good. His labours were be-

neficent, and their natural fruits, the dissemination

of useful knowledge, the increase of industry, and

the improvement of social order. But he was not to

witness the spectacle which ensued, or to be an ob-

server of that moral crisis, of the results of which it

may be questioned, if, hitherto, they have less dis-

turbed the calculations of the friends of humanity,

than bafiled the counsels of its foes.

Some farther information, with respect to Bec-

caria's publications, will be found in the Notizie, pre-

fixed to his Economia Pubblica ( Scrittori Classici

Jtaliani, Tom. XI.) ; in the 4th volume of the Bio-

graphic Universelle, printed at Paris in 1811, and in

the 4th and 5th volumes of the Correspondance par

le Baron de Grimm. In the compilation first men-

tioned are contained (besides his Elementi), repub-

lications of his Relazione della Riduzione delle Misure

di lunghezza all' Uniformita, per lo stato di Milano ;

of his Prolusione letta neW aperiura della nuovo cat-

tedra de scienze camerali ; and of his inquiry Del

JDiso^dine e De' Rimedi delle Monete. In the same

collection is likewise to be found a paper written by

him for the periodical work called II Cafe ; viz.

Tentativo Analitico sui Contrabbandi, being an at-

tempt to apply the algebraical method to certain

subjects of political economy. A new edition of

Morellet's French translation of the Treatise on

Crimes and Punishments was published by M. Roede-

rer in 1797 ; and a version of the same treatise into

modern Greek, by Coray, was published at Paris

in 1802. (EE.)

BECCARIA (Giambattista), a very ingenious

and industrious electrician and practical astrono-

mer, was born at Mendovi, the 2d of October I716,

B E C
and entered the religious order of the Pious Schools Beccarm.

in 1732. He became a professor of experimental *'**'*V^
physics, first at Palermo, and then at Rome, and was
appointed to the same situation at Turin in 1748 : he
was afterwards made tutor to the young Princes de
Chablais and de Carignan, and continued to reside

principally at Turin for the remainder ef his life.

In May 1755, he was elected a Fellow of the Royal
Society of London, to which he afterwards commu-
nicated sevei'al papers, relating to his favourite pur-

suits. He died 27th May 1781.

1. The most voluminous and most important of

his works, entitled DelV Eletiricismo Artificiale

e Natiirnli, appeared at Turin, 1753, 4to • and was

reprinted in 1772. It was translated into English, and

published, with the original engravings, under the

title of A Treatise upon Artificial Electricity, and an

Essay on the Mild and Slow Electricity of the At-

mosphere. 4. Lond. 1771-

2. Risposta ad una Lettera intorno al suo Elet-

tricismo. 4. Milan, 1753.

3. Leitere delV Elettricismo Atmosferico Ed. 2. 4.

Turin, 1758.

4. Experimenta et Ohservationes quibus Electrici-

tas vindex late constituitur atque explicatur. 4,

Graz.

The accurate and elaborate experiments, related

in these works, have obtained for their author the

warm and repeated encomiums of the scientific histo-

rian Dr Priestley, and the approbation and friendship

ofother contemporary philosophers ;
although it must

be confessed, that amidst the multitude of important

facts recorded in them, we sometimes observe a want

of clearness of arrangement and closeness of reason-

ing ; nor must we attempt to claim for Beccaria either

the originality of a FrankUn, the mathematical pre-

cision of an ^pinus, the enlarged views of a Caven-

dish, or the neatness and inventive talent of a Volta.

The most remarkable novelties, which deserve to be

distinguished among our author's experiments and

opinions, relate to the limited conducting power of

water, to the electrification of the air and smoke, to

the velocity of electricity, to the reduction of metals

by its powers, to the illumination of the solar phos-

phori by the spark, to the light excited by the mo-

tion of the air, and to a variety of meteorological

phenomena, especially lightning, storms, rain, water-

spouts, and atmospherical magnetism. The resistance

exhibited by water to the passage of the electric

fluid is demonstrated by the luminous appearance of

its path, while it passes through more perfect con-

ductors without producing light ; as well as by the

explosion of glass tubes containing water, through

which the spark is taken; and this experiment i$

extended to the construction of an electrical water

gun, which is said to have carried a small buSet with

considerable force.

Father Beccaria observed, about the same time

with Mr Canton, that the air surrounding an electri-

fied body was capable of becoming electric by slow

degrees, and that it also parted slowly with its elec-

tricity ;
and, by means of some property of this

kind, he produced the appearance of a luminous at-

mosphere about an electrified ball, to which another

was presented, in 9, partial vacuum. The smoke of
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Jieccaria. colophony, surrounding an electrified body, enabled

it to give longer sparks, but this smoke was little at-

tracted by the body when the heated spoon contain-

ing the colophony was insulated. Respecting the

velocity of electricity, he relates some experiments,

which amply deserve to be confirmed or confuted.

He found the effect of a spark occupy at least half a

second in passing through 500 feet of wire, and 6^
through a hempen cord of the same length, although,

when the cord was wetted, it passed through it in 2

or 3 seconds. It is well known, that, in the earlier

experiments of Watson, a shock was transmitted

through a much longer circuit of wire, without oc-

cupying any perceptible interval of time in its pas-

sage. Many of the metals were revived from their

oxyds, and mercury was reproduced from cinnabar

by the powers of electricity ; and our author fancied

that he had discovered a common principle in the dif-

ferent metals, as several of them gave the same co-

lour to the surface of the glass to which they were
attached. The brilliancy of the electric light was
demonstrated by the permanency of its effect on the

solar phosphori ; and this subject was afterwards pur-

sued by various experiments of Canton, and others.

The light often exhibited by the air rushing into a
vacuum, is attributed by Beccaria to the friction of

the air against the sides of the glass. It may be re-

marked, that the phenomenon is, in all probability, of

the same kind as the appearance of light observed
long ago in the air-gun by its first inventor, Ctesibius

of Alexandria. With respect to atmospherical elec-

tricity, Beccaria's researches were most laborious and
extensive, and he made a great variety of experi-

ments illustrative of the nature of lightning, and of

storms in general ; showing, for instance, the facility

with which small bodies are forced into the course of
the electric current, as light clouds are made to assist

in conveying a stroke of lightning, and proving that

evaporation, and the deposition of vapour, are always

accompanied by electrical changes. Thunder-storms,
in general, he attributes to terrestrial electricity, and
supposes the clouds to be merely the channels by
which the fluid is carried from one part of the earth's

surface to another, the equilibrium having been first

disturbed by chemical changes within the earth; and
it must be confessed, that this opinion is, in some
measure, encouraged by the frequent connection

which is observable between these phenomena, and
those of earthquakes and volcanic eruptions. Water-
spouts, he assures us, on the authority of several eye-
witnesses, may certainly be dispersed by pointing

swords and >^knives at them ; and, with respect to

conductors erected for safety, though he appi-eciates

their utility very highly, he thinks that every large

building should be furnished with more than one or

two. The electricitas xnndex, so often mentioned, is

the electricity made sensible in one body by the re-

moval of another which has been situated near it,—

a

property which afterwards led to the elegant inven-

tions of the electrophorus and the condenser of
Wilke and Volta. Our author appears to be some-
what disposed to exaggerate the importance of elec-

trical changes as the causes of other atmospherical

phenomena, and, in particular, to overrate the inti-

niacy of the connection of electricity with magoe-
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tism. The appearance of the aurora horealis he at- Beccaria

tributes to the circulation of electricity through the ^^V^
higher regions of the atmosphere, and he was well

aware of the magnetical changes which usually ac-

company this remarkable occurrence.

5. His papers in the Philosophical Transactions are

all in Latin. The first is entitled, Experiments in

Electricity, in a Letter to Dr Franklin. {Ph. Tr,

1760, p. 514.) These experiments relate principally

to the subject of electrical attractions and repulsions,

which the author attempts to reduce to the effect of
currents of air displaced by the immediate action of
the electric fluid. He supposes the air between two
bodies, in dissimilar states, to be rarefied by the in-

terchange of their electricity, so as to produce the

appearance of attraction ; and when the bodies are

in similar states, he imagines the air interposed to be
the immediate object of their apparently mutual re-

pulsion. The paper is accompanied by a note of Dr
Franklin, explanatory of the apparatus employed.

6. An Account of the double Refractions in Crys-

tals. {Phil. Trans. 1762, p. 486.) The double refrac-

tion of rock-crystal had been observed by Huygens.
Beccaria seems to have imagined, that it was not dis-

coverable when the surfaces concerned were parallel

to each other ; but later observations have shown,
that his observations were defective in this respect,

at the same time that they have confirmed his con-

jecture respecting the existence of a similar proper-

ty in almost all crystallized substances.

7. Novorum quorundam in re Elecirica Experi-

mentorum Specimen. {Phil. Trans, I766, p. 105.) In
this paper, our author defends the simpler theory of
Franklin against Mr Symmer's doctrine of the exist-

ence of two separate electric fluids. He also enu-
merates a great variety of cases of the excitement of

positive or negative electricity by the friction of dif-

ferent substances with glass, hareskin, a silk stock-

ing, sealing-wax, and sulphur.

8. A second paper, with the same title, appeared
in the Philosophical Transactions for 1767; P- 297-
It contains an account of a repetition of experiments
on the modification produced in the charge of two
or more glass plates, by separating them, and by re-

moving and replacing their coatings. These investi-

gations were principally suggested by the well-known
observations of the Jesuits, made at Pekin many
years before, and by some subsequent experiments
of Mr Symmer. The author calls the effect an os-

cillation of electricity ; it depends on the same
causes as the " vindicating electricity," which he has
elsewhere described.

9- De Atmosphtera Electrica libellus. {Philosophical

Transactions, 1770, p. 277.) The phenomena of in-

duced electricity are here discussed, but not with

great precision ; the author adverts, however, to the

Newtonian demonstration of the equilibrium of the

force of a gravitating substance, distributed through

the surface of a sphere, with respect to a particle

within it, and gives somewhat clearer views of the

theory of electricity than his former works had ex-

hibited, but still falls far short of the perfection

which j^lpinus had attained more than ten years be-
,

fore.

10. A short Letter to Mr John Canton ^ on his weto
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Beckmann.

Beccaria phosphorus receiving several colours, and only emitting

the same, is printed in the Philosophical Transac-

tions for 1771, p. 212. Our author admitted the

sun's light through green, red, and yellow glass, and
found that the pieces of sulfureted lime exposed to

it, emitted only a light similar to that which had
been thrown on them. A multiplicity of later ex-

periments have however shown, that the contrary

result is by far the most common ; and Zannotti's

earlier observations have beeu fully confirmed by
Wilson, Grosser, and Seebeck.

11. In 1759, Beccaria received orders from his

sovereign, in consequence of a suggestion of Bosco-

vich, to measure the length of a degree of the meri-

dian in the immediate neighbourhood of Turin ; the

measurement was completed in 1768, and an ac-

count of it was published under the title of Gradus
Taurinensis, 4. Turin, 1774; prefaced by a proper

compliment to the memory of the monarch who pa-

tronised the undertaking, and to the virtues of his

successors, under whose auspices it was completed.

The result did not, however, exhibit the appearance

of any great accuracy or good fortune, for there is

not only a difference of one-seventieth of the whole
in the lengths of the degree computed from the

northern and southern portions of the arc, of 27'

and 41' respectively, but the length deduced from

the whole arc, which is 57468.59 French toises, is

445 toises more than would be inferred from other

measurements in the neighbouring latitudes : hence
it appears to have been thought necessary by later

astronomers to reject the northern portion alio,

gether, and to make some corrections in the calcu-

lation from the southern, by which the length of the

degree has been reduced to 57069 toises. The Zenith

sector employed for the observations was made on

Boscovich's construction, the length of the tangent

being measured instead of that of the arc, a method
by no means calculated to lessen the chances of error.

A portable syphon barometer is also described, by
means of which the elevations were ascertained ; and

a number of heights of places in the mountains of

Piedmont are recorded.

12. This volume appears to have been the last of

Beccaria's publications : An Essay on Storms and
Tempests is mentioned, without approbation, in the

Dictionnaire Historique, but it was probably extract-

ed from some of his other works. In his private

history and adventures there appears to have been

little for a biographer to relate ; his ambition having

been in great measure limited, by the religious pro-

fession which he had adopted, to the acquirement of

literary celebrity, his taste was guided by his pre-

vailing pursuits. His only luxuries consisted in his

library and instruments ; and on these he expended

41 considerable part of the remuneration which he

received, as a recompense for his sei-vices to the

public, and to his royal pupils. (a. m.)

BECKMANN (John), during nearly forty-five

years Professor at Gottingen, was born at Hoye, in

the electorate of Hanover, in 1739' His father, who
was receiver of taxes, and postmaster in this town,

occupied himself in the cultivation of a small piece

of land, and appears to have inspired his son with a

taste for agriculture. However, all the honour of

1
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his education belongs to his mother, who, having be- Borknifij:

come a widow when young Beckmann was hardly

seven years old, sent him, in his fifteenth yeai*, to

the school at Stade, placing him under the care of
Gehlen. Being intended for the clerical function,

he repaired in 1759 to Gottingen, to finish his

studies there ; but whether the advice ef Hollmann,
who testified much kindness towards him., produced
a change in his plans ; or that the instructions of the

mathematicians, Kaestner and Tobias Mayer, had
greater attractions for him than theology, he aban-
doned the career on which he had eutered, in

order to devote hnnself entirely to the natural scien-

ces, and principally to the application of these scien-

ces to economical purposes. His first studies were
not without their use to him ; he derived from them
a methodical habit of mind, and a considerable

knowledge of languages, which, in the sequel, as-

sisted him greatly in the pursuits to which he owed
his celebrity. In I762, having lost his mother, and
with her his former means of subsistence, he accept-

ed the offer of Busching, who invited him to come
and fill the situation of Professor of Natural Philo-

sophy in the Lutheran Academy at St Petersburgh,

of which this celebrated geographer had at that time

the direction ; but Busching quitting the institution

shortly after, and dissensions having arisen among
the superintendents, Beckmann gave up his place,

and made a journey through Sweden to acquire a

detailed knowledge of the mines of this country, and
of the manner of working them. Linnaeus having

received him hospitably at Upsal, he prolonged his

stay there, and availed himself of the friendship as

well as the instructions of this naturalist. In 1766,

the governors of the University of Gottingen ap-

pointed him, on the recommendation of Busching,

Professor to this celebrated establishment, of which

he became one of the principal ornanK-nts. His

mind, entirely directed to the practical uses of

human knowledge, had early conceived the idea of

an academical classification of the arts and different

branches of economy, both political and domestic,

which had hitherto been left to routine and acci-

dent. He composed, to serve him as a guide in

this course of instruction. Treatises on Rural Econo-

my—On Policy—Un Finance-^On Commerce, and

other departments of practical knowledge ;
which,

though since carried to a higher degree of perfec-

tion, owed to Beckmann their first elements, and

their first scientific form. His Lectures, which had

at the time the recommendation of novelty, were at-

tended by the flower of the studious youth, whom
the most civilized nations of Europe sent to the

University of Gottingen ; and it may be added, that

the most distinguished statesmen and public func-

tionaries of Germany were among his auditors. He
was in the habit of accompanying them himself into

the workshops, to give them a knowledge of the dif-

ferent processes and handicrafts, of which he had

explained to them the theory. He never relin-

quished his public lectures ; but his private studies

took insensibly a direction altogether historical, the

motives for which it will not be uninteresting to

point out.

It is considered at Gottingen, that a Professoi
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ckmann. cannot be excused from explaining the progress

of the science, which he teaches, in all the civi-

lized nations of Europe at the same time. Any one,

who, two years after the appearance of a work

of importance in his department, published in any

country of Europe whatsoever, should not have read

and analyzed it in order to refute or else enrich his

own observations from it, would not regard himself

as a worthy successor to the chair of Haller, of

Mosheim, of Gessner, and Michaelis. Beckmann in

particular, having studied at Gottingon at a time

when the example of these great men dictated the

law and gave the tone there, was determined to ad-

vance in a line with his age, and not to be ignorant

of any of the steps which were making by the nu-

merous and extensive sciences which furnished the

foundation and the subjects of these practical prin-

ciples. But these steps were the steps of a giant

;

and whatever might be his ardour, or his love of stu-

dy, how could he be supposed to read and judge

of all the important works which appeared from the

year 1770, on chemistry theoretical and practical,

on physics, natural history, and mathematics ? His

disappointment ended in chagrin, and gave him a

degree of anger against the new ideas, methods of

reasoning, and materials, which changed the face,

enlarged the limits, and facilitated the stuc^y ef

these sciences. His course of lectures, turning on-

ly on practical matters, suffered little from this cir-

cumstance ; but feeling that his writings would be

accused of remaining behind the progress of the

sciences which were the subject of them, he di-

rected the researches with which he wished to oc-

cupy the attention of the public to the history of

arts and trades, and employed, in the illustration of

this subject, the materials to which he had access

in the Gottingen library, assisted by general infor-

mation, a mind peculiarly fitted for this kind of

study, and by indefatigable industry. It is to these

labours that we owe the Notices of Beckmann on

the history of discoveries in the most common arts

of life ; for instance, the history of watch-making, of

distillation, of almanacs, of insurance, of the light-

ing of streets, of the original country and migra-

tions of the fruits and flowers in our gardens, of

the common materials for dyeing, of bellows, of fire-

arms, of mills, of grinding corn, of carriages, of

different parts of our dress, of different household

utensils, of a multitude of machines and mecha-

nical contrivances employed in common trades, and

of most of the products of industry ; such as the ga-

thering of saffron, the preparation of alum, the print-

ing-press*, of fulling-mills, ofbook-keeping, of the dig-

ging of turf, of gazettes and newspapers, of stamped

paper, of the pearl-fishery, of pavings, of chimneys,

of collections of natural curiosities, of milestones,

of pharmacy, of quarantine, of painted paper, of

ruffles, of milking, of pawn-brokers, of looking-

glasses and glass in general, of soap, of musical-

glasses, of watchmen, of ices to eat, of the anatomy

of plants, of exchange, of pens for writing, of instru-

ments of husbandry, of fireworks, of the working of
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pewter, of the procuring of amber, of indigo, of Beckmann.

gilding, of weathercocks, of furs, of steel, of gar- '^"v^^'

dening, of crayons, of knives and forks, of corks,

of sal-ammoniac, of hops, of weaving, of lotteries,

of hospitals for orphans and foundlings, of infir-

maries, of lazarettoes, of fighting-cocks, of salt-

petre, of gunpowder, and aquafortis, &c. &c. We
should form to ourselves a very false idea of these

Notices, if we expected to find in them only some

general account of these arts, and of the different

manner of practising them, used in different times

and places. Beckmann traces their first germ from

the most remote periods of antiquity ; he follows

their developement through the obscurity of the

middle ages ; and exhibits their latest improvements

amongst the civilized nations of modern Europe,

with a patience and a depth of learning which can

only be equalled by the sagacity and the variety of

knowledge displayed in his researches. We have

thought it would be interesting to the reader to see

a list of the most remarkable among these notices,

in the order in which they were published. They
make five volumes in octavo, published at Leipsic

from 1783 to 1805; and will furnish the most inva-

luable materials to the individual, or to any society

of men of letters who may hereafter venture to un-

dertake the general history of the origin and pro-

gress of the mechanic arts, which are so important a

branch in that of civilization. It is almost needless

to add, that the most exact references to original au-

thorities accompany each article, and give it a new
value in the eyes of those who are unwilling to take

things upon trust, or may be desirous to push the in-

quiries of the author still farther.

The same merits belong to his History of the earli'

est Voi/ages made in modern times; a highly interesting

collection, which occupied the last years of his life, and

which he left at the eighth number. Another result of

the literary application of the industry of Beckmann
was a return to the studies of humanity, to which we
are indebted for editions of the work De Mirabilibus

Auscu/tationibiis, atiribvitedio Aristotle (1786); of the

Wonderful Histories of Antigonus Carystius (1791);

and of Marbodius's Treatise on Stones (179.9) ;—edi-

tions which required the rare union of physical

knowledge and sagacity with philological learning.

The Royal Society of Gottingen had, in the year

1772, admitted him one of its members, and, from

that period to 1783, Beckmann supplied their pro-

ceedings with interesting memoirs, among which are

the following : On the Reduction of Fossils to their

Original Substances.—On the History of Alum.—On
the Sap of Madder.—On the Froth of the Sea, from
xvhich the Heads areformedfor the Nicotian FistidcB.—
On the History of Sugar.* But, from this period, he

desisted all at once from partaking the labours of this

learned body, probably from the same motives that

we have assigned above for the change in the objects

of his own particular studies. He was, besides, mo-

dest to an extreme degree ; and his natural timidity

did not find any thing to counteract it in the tradi-

tional jealousy of reputation, which the example of

* See Novi Commentarii Soc. Sc. G. Tom. II.—VIII. and Commentar. Tom. I—V,
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Beckmann his predecessors, who had founded the glory of Got-

Beddoes *^"'S^'^> transmitted to a generation more confi-

\^^-Y^^ ^^^^ of its powers, and more vain of its merit, but
still restrained by habits difficult to lay aside, when
the respect for great authorities had originally sanc-

tioned them. His candour, his sincerity, his fidelity

in friendship, his affability to his scholars, have been
celebrated with one accord by his coadjutors and his

auditors. Schlaetzer, whom he had known from his

youth in Russia, was the one among his colleagues

with whom he maintained the most uninterrupted in-

timacy. He was better qualified than almost any one
else, to appreciate the researches of Beckmann, as

he had himself insisted with so much force on the

necessity of introducing into history a view of the

influence exercised on social institutions by the ef-

forts of industry, and jjy the birth or maturity of the

most common arts. Beckmann died the 3d of Fe-

bruary 1811, after having been admitted into almost

all the learned societies of Germany and the north,

and after having impressed a tendency to pursuits of

practical utility on the minds of a multitude of dis-

tinguished young men who had attended his lectures,

and whom his celebrity drew to Gottingen during

the forty-five years of his professorship. A portrait

of him will be found at the head of the twelfth vo-

lume of the Economical Encyclopedia of Krunitz, and
it has been engraved separately by Raid, Schwenter-
ley, and Grape. Beckmann married the daughter of

Hollmann, his tutor and friend ; she survived him
only a few weeks, and they left a son and daughter

grown up. His eulogium was pronounced by his

colleague, the illustrious Heyne, and was published

at Gottingen, with this title : Memoria Joan. Beck-

mann, Hoc. 11. Sci. Gotting. sodalis in concessu Soc.

Publico D. l6 Febr. 1811, commendata. (z.)

BEDDOES (Thomas), a physician of great emi-

nence for his talents and philanthropy, was born at

ShifFnall in Shropshire, on the 13th of April 1760,
and was originally of Welsh extraction. He receiv-

ed the first rudiments of his education at a school in
* his native town, and afterwards at a seminary at

Brood in Staffordshire. The strength of his intellec-

tual powers was apparent at a very early period of

his life : and he was remarkable from his infancy for

his insatiable thirst for books, and for his indifierence

to the common objects of amusement, which usually

captivate the attention of children. His rising abi-

lities were discerned and justly appreciated by his

grandfather; a man of great natural acuteness of

niind, and who, by his industry and enterprise in

trade, had acquired a considerable fortune. To this

intelligent relation he was deeply indebted for many
of the advantages of his early education, and for

prevailing on his father (who, wishing to retain his

son beneath the paternal roof, and train him up to

business, was less anxious about his literary acquire-

ments) to fix his destination for one of the learned

professions. When he was only nine years old, the

circumstance of an accident which befel his bene-

factor, and which, after being followed by some re-

markable symptoms, terminated fatally, was calcu-

lated to make a deep and lasting impression on a
mind like that of young Beddoes, and was sufficient

to give it a decided direction. By the extraordi-

nary acuteness and interest which he manifested on 15edd«»s

this occasion, he attracted the notice of Mr Yonge,
the surgeon who attended the sufferer ; and a founda-
tion was thus laid for the friendship which ever
after subsisted between them, and which appears to

have had a considerable influence in his choice of
that profession, in which he was destined to run so
brilliant a career. Under the tuition of tiie Reverend
Mr Harding, at the Free Grammar School in Bridg-
north, he made rapid progress in classical learning

;

and was distinguished by his great fondness for

reading, by his facility in acquiring knowledge, and
by the possession of a memory surprisingly retentive,

a faculty which he retained through life. When
about thirteen years of age, he was placed as a pu-
pil with the Reverend Mr Dickenson, Rector of
Plymhill in Staftbrdshire, with whom he continued
about two years, and who has given the following
report of the zeal with which he pursued his studies.
" During the period that Dr Beddoes was under
my care," observes Mr Dickenson^ *' his mind was
so intent upon literary pursuits, chiefly the attain-

ment of classical learning, that I do not recollect

his having devoted a single day, or even an hour, to

diversions or frivolous amusements of any kind. His
vacant hours were generally employed in reading

Reviews, of which he had access to a very numerous
collection." It is singular, that, in giving a sketch of

his mental powers, though he describes his judgment
as solid, he represents his genius as not " enlivened

by any remarkable brilliance of fancy." We shall

soon have occasion to observe how eminently he was
afterwards gifted with the very quality, in which a
near observer of his character pronounced him to

have been at that time deficient. His moral con-
duct was ever irreproachable, and his docility and
equanimity of temper were in the highest degree ex-

emplary.

He continued the same habits of sedulous appli-

cation, and retained the same independence and in-

tegrity of character at the university, to which he
was removed on quitting Mr Dickenson. He en-

tered at Pembroke College, Oxford, in Michaelmas
term 1776. The simplicity of his appearance, and
the rusticity of his mannei-s and address, could not
long conceal the oupei'iority of his mental powers,
which became more conspicuous by extended com-
petition, and soon met with the respect and applause

to which they had so high a claim. The themes and
declamations of young Beddoes were remarkable for

(heir elegant latinity ; and he soon acquired dis-

tinguished reputation as a classical scholar. Suc-
cess in one acquisition was to him but an induce-

ment to the possession of another ; and already

versed in the ancient, he resolved to become master

also of the modern languages. He was found one
morning by a friend, who casually entered his

apartment, very busily engaged with a French gram-
mar and dictionary before him. On his inquiring

what was the nature of his studies, Beddoes told

him that he was only learning French. His friend

expressed surprise that he should attempt it without

a master. He replied, that it was unnecessary, and
that he should conquer the difficulties of the lan-

guage by himiself in about two mouthe. His friend
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jScddsM. desisted from farther interference; but, noting in

'^^f^^ liis own mind the date of his visit, called upon him
again at the expiration of two months, and taking the

opportunity of turning the conversation to the sub-

ject, inquired whether he had mastered the lan-

guage. Beddoes answei'ed in the affirmative, and
proved his assertion by reading in English, with

perfect fluency, and much to the astonishment of the

hearer, a French book whicli the latter presented to

liim. From the French he proceeded to the Italian,

which, from its analogy with the former, he acquir-

ed with great ease. The German language present-

ed more serious difficulties ; but his perseverance
triumphed over them without the aid of any master.

Not content with this, he afterwards added the

Spanish language to his other acquisitions, as if de-

termined to possess every avenue, by which useful

or ornamental knowledge could possibly be attained.

Whatever time he may have devoted to genei-al

literature, while at the University, chemistry and the
other sciences more closely connected with his fu-

ture profession, were always his favourite objects of
pursuit. The splendid discoveries of Black and
Priestley, which had opened a new field of discovery,
and promised to lead to the most important results,

were powerfully calculated to inflame the ardour of
' so inquisitive and sanguine a spirit as that of Bed-

does ; and he accordingly soon became perfectly

conversant with the new doctrines of pneumatic
chemistry, and used to exhibit, with great delight,

the experiments which supported them, to a circle

[ of literary friends in Shropshire, during his vacations.

He was also much occupied with mineralogy and
botany ; and for the former of these sciences, espe-
cially, retained throughout life a remarkable fond-
ness.

Having taken his Bachelor's degree at one and twen-
ty, he repaired to London, in order to commence the
study of his profession, for which, as is well known,
the English Universities do not provide the means.
He became a pupil of the celebrated Sheldon, and
devoted his time to the details of practical anatomy,
and the physiological inquiries connected with it. It

was while he was engaged in these studies, that he
gave to the world, in 1784, a translation, from the
Italian, of Spallanzani's Dissertations on Natural
History ; a work which, in the year I79O, went
through a second edition. In the year following

(1785), he published a translation of Bergman's Es-
says on Elective Attractions (the first work to which
Beddoes affixed his name), accompanied by nume-
rous original notes, which display an accurate ac-
quaintance with all the modern improvements in the
physical sciences. In 1786, he became again known
to the public as the editor of Scheele's Chemical Es-
says. Previously to this, in 1783, he took his de-
gree of Master of Arts ; and, in the autumn of 1784,
removed to Edinburgh, where he remained during
three successive winters, and one summer. Shortly
after his arrival, he became a member of the Medi-
cal Society, and of the Natural History Society of
that place, and took an active part in the series of
physiological experiments, in which some of the mem-
bers of the former were, at that period, engaged : to
the latter he contributed two papers, one on the
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Sexual System of Linnaeus, the other on the Scale of Seddoea.

Being, both of which have been preserved at full ^^^V**^
length in Dr Stock's Memoirs of his life. The high
estimation in which his talents were held at Edin-
burgh was shown, not only by his receiving every
mark of. honourable distinction from his fellow stu-
dents, which it was in their power to confer, but
also by their choosing him as the organ of their re-

monstrances with the Managers of the Infirmary, on
the occasion of a misunderstanding which had arisen
between them, as to the hours at which they should
be permitted to attend ; and they were eminently in-

debted to him for the firmness with which he, on
that occasion, maintained their privileges.

After taking his degree of Doctor in Medicine at

Oxford, in December 1786, he made, in the en-
suing summer, an excursion into the Highlands, and
also spent a short time at Paris and Dijon, where he
cultivated the acquaintance of Lavoisier and Guyton
de Morveau. Soon after his return, he was appoint-
ed to succeed Dr Austin, in the Chemical Lecture-
ship at Oxford, an office which he was eminently
qualified to fill. The success which attended hi»
exertions to inspire a taste for scientific researches
was soon apparent, in the full and generally over-
flowing audience attracted by his lectures, and by
his communicating to most of his hearers a large
portion of that enthusiasm for the pursuit of which
he was himself possessed. Enjoying the reputation of
distinguished talents, in a place where so much de-
ference is paid by all ranks to the possessor of so
noble a distinction, and surrounded by men of learn-
ing and abilities, who courted his society, his si-

tuation at the University appears to have been truly
enviable ; and it is difficult to understand the mo-
tives which could have led hira to relinquish all

these advantages, for the uncertain prospects af-

forded by his establishing himself in any other
town. The decided part which he took in the po-
litical discussions that were agitated at the be-
ginning of the French Revolution, seems to have
had a principal share in this determination. His
opinions, which it was no part of his character ever
to conceal within his own breast, were, on this oc-
casion, expressed with his usual freedom ; and were
of a nature to give offence to many of his former ad-
mirers ; and the circulation of a political article

which he inserted in a Shropshire paper, in reply to
some misrepresentations which had previously been
made, in an advertisement soliciting relief for the
French emigrant clergy, excited a clamour against
him, which accelerated his adoption of the step he
had previously determined upon, that of resigning
his Lectureship, and quitting Oxford.

During his connection with the University, he
published, at the Clarendon press, in 1790, an ana-
lytical account of the writings of Mayow, under the
title of Chemical Experiments and Opinions, extract-

edfrom a Work published in the last Century; in

which he asserts the claims of that extraordinary
man to the discovery of the principal facts on which
the modern system of pneumatic chemistry is found-
ed; discoveries which Mayow had achieved at a
very early period of life, and which had failed, for

upwards of a century, to attract any notice from
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Beddoes. the philosophic world. In the Philosophical Trans-

'"^^^y^ actions for 1791 and 1792, we also find three papers

by Dr Beddoes, the one containing Observations on

the Affinity between Basaltes and Granite, in wliich

he rejects the common division of mountains />into

primary and secondary, and states some strong argu-

ments in favour of the volcanic origin of both ; the

other giving An Account of some Appearances at-

tending the Conversion of Cast into Malleable Iron,

which he supposes to consist in its purification from

oxygen, charcoal, and hydrogen, which escape, dur-

ing the process, in the form of carbonic acid and

carburetted hydrogen gases ;
and, in a paper which

forms an appendix to the latter, he relates a variety

of experiments which he had made, confirming this

theory.

The uncertainty of his future destination, on his

retiring from Oxford, does not appear to have in-

terrupted his literary labours ; for it was at this pe-

riod that he published his Observations on the Nature

of Demonstrative Evidence, with an Explanation of

Certain Difficulties occurring in the Elements of Geo-

metry, and Refections on Language, 8vo, London,

1793. In this essay he contends, in opposition to

the doctrines of the ontologists, and particularly to

that of Mr Harris, the author of Hermes, that geo-

metry is essentially founded in experiment ; and that

mathematical reasoning proceeds, at every step, upon

the evidence of the senses ; or, in other words, that

this science is a science of experiment and observa-

tion, founded solely upon the induction of particular

facts ; as nmch so as mechanics, astronomy, optics,

or chemistry. He endeavours to show that Euclid

sets out from experiment, and appeals constantly to

what we have already learned, or may immediately

learn from the exercise of our senses. This paradox

he attempts to support by a sophistical analysis of one

of the elementary theorems in the first book of

Euclid, and of the leading definitions and axioms

prefixed to it. He is afterwards led to consider the

origin of abstract terms, and the philosophy of

language ; and adopts on these subjects the views

which have been presented by Mr Horne Tooke in

his E«a llTi^oivla ; whose speculations, together with

those of Lord Monboddo, Schultens, Hemsterhuis,

and other Dutch etymologists, he severally reviews

and criticises in an appendix of some length.

About the same period he published a work en-

titled Observations on the Nature and Cure of Cal-

culus, Sea-Scurvy, Consumption, Catarrh, and Fever;

together ivilh Conjectures upon several other Objects

ofPhysiology and Pathology. He there recommends,

as a cheap and commodious remedy for calculus, the

exsiccated carbonate of soda, made into pills with an

equal weight of soap ; in proof of the efficacy of

which, he adduces a number of interesting cases.

He then proceeds to develope his favourite patholo-

gical theories on llie diseases which destroy so large

a proportion of the human species; theories on which

he afterwards built so many specious, but unfortu-

nately abortive projects for their cure. Sea-scurvy

and pulmonary consumption ho conceived to arise

from opposite chemical conditions of the body ; the

former consisting in a gradual abstraction, the latter

in a gradual accumulation of oxygen in the system.
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He supports these opinions by a variety of ingenious Beddoes.

and plausible arguments; and proposes submitting ^^"^/"^

them to the test of experiment, by administering to

consumptive patients such gases as may contain a

smaller proportion of oxygen than is contained in

common atmospheric air. The new views of patho-

logy which these speculations presented, and the

hopes of valuable practical results which they raised,

excited great attention in the medical world, and

contributed much to increase the reputation of their

author.

On leaving Oxford, he retired to the house of his

friend Mr Reynolds of Ketle} in Shropshire. It was

here that he published his admirable History ofIsaac

Jenkins ; a story intended to impress the most useful

of moral lessons on the labouring classes, by exhibit-

ing the reformation of a drunkard, and his return to

habits of sobriety and industry. The execution of

this work is worthy of the design. There is, proba-

bly, none of Dr Beddoes's productions which unites

so many peculiar excellencies as this inimitable fic-

tion, or which displays at once, in so favourable a

light, the vigour of his genius, his deep knowledge

of the human heart, and the power with which

he could command the interest and sympathy of

his reader. No Avork of its kind has ever had the

same success; repeated editions, amounting to above

forty thousand copies, were rapidly sold ; and a large

impression has since been issued at the request of a

Society for promoting knowledge by the distribution

of useful popular books.

A prospect now opened to him of realizing a

scheme to which his wishes had for a long time been

ardently directed, that of establishing a pneumatic

institution, where the medical efficacy of the perma-

nently elastic fluids, the fruits of the modern im-

provements in chemistry, could be fairly })ut to the

test of experiment, by being administered on an ex-

tensive scale. The metropolis first suggested itself

as an eligible spot for the formation of the projected

establishment; but several obstacles having occurred

in the execution of this plan, the neighbourhood of

Bristol was at length fixed upon as the most proper

place for the purpose. In making the various ar-

i-angements required in the infancy of such an in-

stitution, and which presented peculiar difficulties, he

dei'ived material assistance from the cordial co-oper-

ation of Mr Edgeworth, the author of Practical Edu-

cation, with whose family he soon became more

closely connected, by marrying one of that gentle-

man's daughters ; an event which took place in April

1794. The pneumatic institution continued to oc-

cupy his attention for many years, in the course of

which, a great number of publications issued from

his pen, illustrating the princij les on ',\hieh he ex-

pected it to be useful, and detailing the experiments

and the results to wliich it gave rise. The principal

of these are the following : '-A Letter to Dr Darm7u
on a neiv mode of treating Pulmonary Consumption,''

in 1793 ; as a supplement to which appeared, in

1794, Letters from Dr Withering, Dr Eumrt, Dr
Thornton, &c. together with an analysis of a paper

by Lavoisier, on the state of the air in crow ded at-

serabljes, and of another by Vauquelin, on the liver

cf the skate Considerations on the Medical Use^
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and on the Production of Factitious A irs, in five parts,

which came out successively at different periods, from

the year 179^ to 1796—In 1795, he published an

Outline of a Plan for determining the Medicinal

Poivers of Factitious Airs.—In 1797, Suggestions

towards setting on foot the projected Establishment

for Pneumatic Medicine : and Reports relating to

Nitrous Acid, in confirmation of the efficacy of that

remedy in syphilitic affections—In 1799> Contribu-

tions to Medical and Physical Knowledge, collected

principally from the West of England.—Notice
^
of

some Observations made at the Pneumatic Institution.

A second, and afterwards a third Collection of lie-

ports relating to Nitrous Acid. Considerable diffi-

culty was at first experienced in the construction

and management of the apparatus required for

carrying on the objects of this institution; these

were, however, in no long time entirely surmounted

by the friendly assistance of Mr Watt, whose exer-

tions at this critical period were eminently service-

able, and are acknowledged in a dedication prefixed

to the first part of the Considerations. Mr Wil-

liam Clayfield and Mr Read also contributed their

assistance in the invention of different parts of

the pneumatic apparatus. At the opening of

the institution in 1798, the sums subscribed were

found to be very inadequate to the purposes for

which it was designed ; but every deficiency in this

respect was amply supplied by the liberality of Mr
Thomas Wedgewood, who offered Dr Beddoes L.IOOO

to enable him to carry the plan into immediate exe-

cution. All that was now wanted was to procure a

superintendent ; and he had the good fortun<^ to en-

gage in that capacity a young man, who ha'd-eJready

given proofs of extraordinary talents* and to whose

penetrating genius chemistry has since been so deep-

ly indebted. There needs no other indication to

suggest the name of Davy,—a name that will descend

to distant ages, as associated with so many import-

ant discoveries in philosophical science. The his-

tory of the pneumatic institution, indeed, derives

considerable splendour from many of these discover-

ies, which were perfected in its laboratory, and

which were first announced to the world through

the medium of the publications above mentioned; and

in the work entitled Researches, Chemical and Philo-

sophical ; chiefly concerning Nitrous Oxide, or De-
phlogisticated Nitrous Air, and its Respiration. By
Humphrey Davy, Superintendent of the Medical

Pneumatic Institution. London, 1800. The discovery

of the chemical properties of this gas, and of its as-

tonishing effects on the system when respired, were

among the first, and must ever be esteemed the most

brilhant, of the results of this institution ; it raised

the most sanguine anticipations in the mind of Dr
Beddoes, and called forth all his eloquence in the

description of what it already had and might be ex-

pected to accomplish. These, like the other splendid

visions, in which his ardent imagination was but too

prone to indulge, have never been realized; and
have even created, by their signal failure, an unfor-

tunate prejudice against future attempts to improve

the art of medicine by novel methods of treatment

founded on chemical or philosophical principles.

Tlje original objects of the institution being found
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unattainable, were successively abandoned, and it Beddoes.

assumed, by insensible gradations, the form of the
^

more common establishments for the relief of the

sick ; and the prevention rather than the cure of

diseases became the principal aim of its conductors.

In 1807, it was finally relinquished by Dr Beddoes
to the care of Mr King and Dr Stock.

A great variety of medical topics in the mean-
time engaged the active mind of Dr Beddoes, and
gave employment to his pen. In the sti'ictly prac-

tical branch of the art we may enumerate, in addi-

tion to the works above mentioned,—in 1793, -A

Letter to Dr Darwin on a new mode of treating

Pidmonary Consumption.—In 1795, an edition of

Browns Elements of Medicine, with a preface and
notes.—Translation from the Spanish of Gimbernat^s

new method of operating in Femoral Hernia.—In

1799, Popidar Essay on Consumption.—In 1801,

Essay on the medical and domestic Management of
the Consumptive, on Digitalis, and on Scrofula,—
In 1807, Researches, Anatomical and Practical, con-

cerning Fever as connected uith Infammation. In

this latter work he successfully combats the theory of

Dr Clutterbuck and of Ploucquet, in which fever is

supposed to consist essentially in topical inflamma-

tion or its membranes.

The object which Dr Beddoes had ever most at

heai-t was, to excite a lively and general attention to

the means of preserving health, and of repelling the

first inroads of disease, by the diffusion of medical

knowledge throughout all ranks of the community,

as far as they were capable of acquiring it. His at-

tention was uniformly directed to this favourite ob-

ject, and he suffered no opportunity to escape of en-

forcing those maxims which tend to prevent the ne-

cessity of ilie intei'ference of his art. His works on
popular subjects, on the improvements of medical

education, and the exercise of the profession ; and

the popular lectures which he promoted, and in

which he himself took an active part, all tended to

this object. To this head may be referred the fol-

lowing publications : In 1794, A Guidefor Self-pre-

servation and Parental Affection. A Proposalfor the

Improvement of Medicine.—In 1797, A Lecture In^

troductory to a Popular Course of Anatomy.—In

1798, A Suggestion towards an Essential Improve-

ment in the Bristol Infirmary. But more especially

his Hygeia, or Essays, Moral and Medical, on the

causes affectijig the Personal State of the Middling

and Affluent Classes, in 3 vols. 1801-2; in which

he embraces a great variety of topics, and describes,

with a glowing pencil, and occasionally with extra-

ordinary eloquence, the sufferings of patients under

different diseases. In 1 806, there appeared The Ma-
nual of Health, or the Invalid conducted safely

through the Seasons.—In 1808, A Letter to Sir Jo-

seph Banks on the prevailing Discontents, Abuses, and

Imperfections in Medicine ; and, in the same year,

Good Advicefor the Husbandman in Harvest, andfor
all those who labour hard in hot Births; as also

for others ivho will take it in Warm Weather; which

was the last production he ever wrote, his death

happening soon after, of dropsy and enlargement of

the pericardium, in December 1808.

Dr Beddoes has been very justly characterized as a

Dd
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pioneer in the road to discovery. He was full of ardour

and enterprise in the pursuit of knowledge, and was

easily captivated by every new project that seemed

to lead towaixis any practical improvement. He was

more active, however, in exciting the labours of

others, than in labouring himself in the field of expe-

riment. He had the imagination of a poet, and

could paint in the most vivid colours the sufferings

entailed by disease, and enforce with the most

powerful eloquence whatever he wished to impress

on the minds of his readers. He has been accused

of versatility of opinion ;
but, if he was, perhaps,

hasty in publishing the first conceptions which he

formed, he has atoned for this fault by the remark-

able candour with which he retracted them the mo-

ment his confidence in them was shaken. He took

a decided line in politics, as appears from the fol-

lowing political publications of his, which appeared

in 1795, 1796, and 1797: viz. A Word in Defence of

the Bill of Rights against Gagging-Bills.— JVhere

"Mould be the Harm of a Speedy Peace ?—An Essay

on the Public Merits ofMr Pitt—A Letter to Mr
Pitt on the Scarcity—Alternatives Compared, or

What shall the Rich do to he Safe ?

See Dr Stock's Memoirs of the Life of Dr Bed-

does, London, 1811. (w.)

BEDFORDSHIRE. The article, in the original

work, on this county, is almost exclusively confined

to its ancient history, and its antiquities, and in the

short notices which it gives on other points, it is by no

means accurate. In this article, therefore, we shall at-

tend to what is omitted or incorrect in the former.

This county possesses no natural limits, except

the Ouse for a short space on the east and west

sides, and a rivulet on the south-west border. It is

situate between the parallels of 51.47 and 52.17

north latitude, and between 0.17 and 0.46 west lon-

gitude from Greenwich. According to the report

to the Board of Agriculture, it contains 307,200

acres ;
according to the returns to Parliament of the

poor-rates, drawn up under the inspection of Mr
Rose, 275,200 ; and according to Dr Beeke, in his

Observations on the Income Tax, 293,059- Nearly

the whole of this county is situate on the eastern

side of the grand ridge of the island, and consequent-

ly nearly all its waters drain off in that direction.

The face of the country is, in general, varied with

small hills and valleys, and affords few extensive level

tracts. The highest range of hills are the Chiltern,

which cross a part, and skirt the remainder of the

southern extremity of this county. This ridge fre-

quently projects abruptly into the valleys in a strik-

ing manner. Under it is a large tract of hard, steril

land, which gives this part a dreary and uncomfort-

able appearance. The next most considerable range,

in point of height, is of clay, crossing the county

near its northern end. The next range is of sand, and

enters the county on its western side, near Apsley-

Guise, and passes on in a north-eastern direction.

The other ranges are for the most part ofalluvial clay.

Four, fifths of the surface of this county are cover-

ed with alluvial soils, which consist principally of

yellow and dark coloured clays. Fuller, speaking

in general terms of its soil, gives a pretty just de-

scription of itj^by saying, that it is a deep clay with
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a belt or girdle of sand about, or rather athwart the Bedford-

body of it, from Woburn to Potton. This soil pre-

vails in the north-west parts. From the south-east-

ern corner to the middle of the county, light loam,

sand, gravel, and chalk predominate. Th ewestern

part is, for the most part, flat and sandy. In the

south-west, about Woburn, are large tracts of deep

barren soil. Upon the gravel, in the bottoms of the

vales in the sand district, there is a considerable

quantity of peat, which contains a large quantity of

sulphuric acid.

The uppermost stratum in Bedfordshire is a thick

body of chalk, with numerous layers of flints. This

advances no farther northward or north-west than

Luton and Dunstable. Hard chalk, without flints,

succeeds. Near the bottom of this is a very durable

freestone. The upper and lower chalk strata are to-

gether about 400 feet thick. Chalk-marl succeeds

the chalk. To the northward of Hockliff there are

thick masses of alluvial clay. The ferruginous sand

stratum of Woburn crosses the county, as has been

already mentioned, from Woburn to Potton. It is

about 170 or 180 feet thick. Near the bottom of it

are beds of fuller's earth. This substance is found

from five to seven or eight feet thick, between beds

of sand or sandstone, over several hundred acres on

the north-west of Woburn, both in Bedfordshire

and Buckinghamshire. Formerly, the most ex-

tensive workings were in Apsley-Guise parish, in

the former county; but, at present, the only pit

that is used is in Buckinghamshire. The site of

Bedford is formed of a stratum of clunch clay;

it is the thickest of the Bedfordshire strata, and ex-

tends for several miles to the south side of the county

town. In some parts of this stratum, there are beds

of argillaceous schist, so impregnated with a bitu-

minous substance as to burn like bad coal. In the

immediate site of the town of Bedford are several

strata of grey compact limestone, which are probably

the lowest strata in the county. The strata of Bed-

fordshire have a pretty regular dip towards the south-

east, at the rates of 1 in 50 to 1 in 80.

Amongst the most rare of the indigenous plants Rare

of this county may be enumerated Lythrum hysso- Plants.

pifolium, grass-poly, or small hedge-hyssop, which

grows plentifully in the fields between Oakley and

Clapham ;
Campanula latifolia, giant throat-wort,

and Eriophoron polystachion, cotton grass, near Dun-

stable ; Geranium phceum, spotted cranes-bill, near

Eversholt ;
Hyoseris minema, small swines' succory,

near Aspley and Ampthill ; and Ornithogalum pyre-

naicum, spiked star of Bethelem, near Eaton-Locon.

Dr Abbot, who has published a very ample Flora of

the indigenous plants of this county, found the

Euphorbia cyparissias, considered as a doubtful na-

tive plant, growing wild in Barton-lect woods.

According to meteorological observations made at Climatf

Leighton-Buzzard, the monthly mean for four years,

ending the 1st of January 1804, of the barometer,

was 29.520 ; of the thermometer, with a northern

aspect, observed at eight o'clock in the morning,

without the house, 47.2, within the house, 49.6 ; of

rain, I.93 inches; and of evaporation, 1.05. The

most prevalent wind, during that period, was south-

west by west.
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The principal rivers in this county are the Ouse,

the Ivel, and the Ouzel. The circuitous course of

the first has been much exaggerated. As it is de-

scribed on JefFries's map, which was made by a trigo-

nometrical survey, its course does not appear to be

more than 45 miles. It enters this county from

Buckinghamshire, in the parish of Turvey, and, tak-

ing a winding course through fertile meadows, passes

the town of Bedford, from which it becomes naviga-

ble, and makes its exit into Huntingdonshire. Its

stream is remarkably slow, except in time of floods,

when it is liable to great inundations. Its average

depth is about ten feet. The fish of the Ouse are

pike, perch, bream, chub, bleak, cray-fish, eels, dace,

roach, and gudgeon. The eels are of a very large

size, in great abundance, and very fine. The Ivel

enters Bedfordshire near Stodfield. At Biggleswade

it becomes navigable, and at Tompsfurd falls into

the Ouse. It is particularly famous for gudgeon.

The Ouzel separates this county from Buckingham-

shire, in its course to Leighton-Buzzard. The Lea

rises in Bedfordshire, and runs through the whole ex-

tent of Luton parish. The Grand Junction Canal

touches the borders of this county for about three

miles, near Leighton-Buzzard.

There are several very large estates in Bedford-

shire, the principal of which belong to the Duke of

Bedford, the Marquis of Bute, the Eari of Upper

Gssory, Lord St John, Eari Spencer, and Mr Whit-

bread. The principal agricultural products are corn

and butter. Much of the former is sent down the

Ouse to Lynn, and the latter goes principally to

London by land-carriage. This county has been

long noted for its abundant produce of fine wheat

and barley. The vale of Bedford is one of the most

extensive corn districts. The rich dairy ground

principally extends in a line, from the middle of the

county to the south-east corner. In some parts of

Bedfordshire, especially in the parish of Sandy, gar-

den vegetables are raised in considerable quantities

for the supply of the neighbouring towns. The agri-

culture of this county, it is well known, was ex-

tremely indebted to the judicious and liberal pa-

tronage and example of the late Duke of Bedford.

His favourite pursuits were experimental agriculture

and the breeding of cattle. For these purposes, he

kept several farms in his own hand. The principal

farm-yard is in Woburn park. The buildings of:

every kind are upon the most extensive scale, and

abound in every convenience. One of the most re-

markable is the room constructed for showing the

sheep at the annual shearing. On the farm at Wo-
burn is a mill for malting, thrashing, winnowing, &c.

The cultivation of woad, mentioned by former

writers as carried on to a considerable extent in

Bedfordshire, has long been laid aside. On what

Woods, are called the *' woodland soils," and on the colder

parts of the alluvial clay, particularly the steep sides

of the hills, in the northern and middle parts of the

county, there are between 6000 and 7000 acres of

very old wood. There are also about 500 acres on

the sand, where also large plantations of fir have

been made. A considerable part of the timber that

is felled is sent to ihe sea coast by the Ouse.
Manufac- jhe principal manufactures are the plaiting of
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straw, and making it into bonnets, &c. and thread- Bedford-

lace. The straw manufacture prevails, and latterly

has much increased, in the neighbourhood of Dun- "^^^

stable and Toddington, and on the borders of Hert-

fordshire. The employment is deemed more heal-

thy than that of lace-making, as the straw may be

plaited by persons standing or walking. The earn-

ings, even of those who make the coarse plait, are

higher than those of the lace-makers ; and the profit

of making the fine plait is very considerable..

Thread-lace, formerly known by the name of bone-

lace, was for a long time the staple manufacture of

this county; but latterly it has given way to the

manufacture of straw ; and has farther declined in

consequence of the general introduction of cotton-

lace. It is now made only in a very few villages in

the neighbourhood of Buckinghamshire, and in the

town of Bedford. It is not so fine in its texture as

the lace made in some parts of Buckinghamshire.

The average day's-work of an adult, when the ma-

nufacture flourished, was rather more than a shilling

a-day ; the children earning from threepence to six-

pence. The posture in which the manufacturers

sit, the sedentary nature of the employment, and the

habit of working together in crowded rooms, ill ven-

tilated, give the manufacturers a weak and sickly

appearance. In the neighbourhood of Dunstable,

there is a whiting manufactory, which employs a

few people.

In the year 1377, the number of persons in this Population

county who were charged to a poll-tax, from which

the clergy, children, and paupers were exempted,

amounted to 20,239- This tax was levied not long

after a fatal pestilence. In the year 1700, the to-

tal population was estimated at 48,500; in 1750,

53,900. By the returns to Parliament, in 1801,

the number of inhabited houses was 11,888 ; of un-

inhabited 185 ; the number of families was 13,980 ;

the number of persons chiefly employed in agricul-

ture was 18,766; the persons chiefly employed in

manufactures, trade, and handicraft, 13,816; and

persons to whom no occupation was assigned, and

children, was 28,789 : the total number of resident in-

habitants was 63,393 ; ofwhom 30,523 were males, and

32,870 females. The population, in 1811, had in-

creased to 70,213; of whom 33,171 were males,

and 37,042 females ; the number of inhabited houses

was 13,286; of families 14,927; of houses building

139; of houses uninhabited 219:—the number of

families employed in agriculture was 9431 ; and the

annual value of the land at rack-rent was nearly

L.280,000. The number of families chiefly employ-

ed in trade, manufactures, &c. w^as 4155; and the

amount of annual profits was rather more than

L.94,000. The number of people to a square mile

was 171 ; the annual proportions of baptisms was

1 to 32 persons ; of burials, 1 to 56 ; and of mar-

riages, 1 to 126.

In the year I776, the amount of the poor-rates Poor-ratcs.

raised in this county was L.l 8,1 93 ; in the year 1784,

L.22,6S8; and in the year 1803, L.47,484. This

was at the rate of 3s. 9|d in the pound, on a rental

of L.248,600, or 14s. 9fd. a head, on the whole po-

pulation. The total expenditure for the ])oor, in

1803, was L.38,070; nearly L.10,000 being ex-
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pended in law-suits, county-rates, SiC; L.37,94>4'

was distributed to 7^76 persons, or 1 in every 8-fth

of the whole population, the average allowance being

23. a week. Of these paupers, 674 we/e wholly

maintained in work-houses, at the average expence

of L.12, 10s. 5^d. each annually, or 4s. 9|d. per

week. There were at that time 2370 persons asso-

ciated in 75 Friendly Societies : eight parishes in

the county had schools of industry, in which 196

children were taught to work. Only an incomplete

return has as yet been made to Parliament of the

poor-rates, or other rate or rates raised in Bedford-

shire, in the yeSr ending 25th March 1815; six pa-

rishes out of the 140 having made no return ; but it

appears, from the return actually made, that 134

parishes paid, at that time, L.69j464, 6s. 3|d.

Remains of the earliest style of Gothic architec-

ture are to be seen in this county, in the nave of

Elstow church, in the west part of Folmeisham

church, and in the west end of Dunstable church.

Of the succeeding style of Gothic architecture,

which prevailed during the fourteenth century, few

examples are to be met with in Bedfordshire. Wim-
mington church, however, though small, is an ele-

gant specimen of it, and appears never to have been

altered. Several of the Bedfordshire churches are

in the latter style of Gothic architecture, which pre-

vailed during the fifteenth, and the beginning of the

sixteenth centuries. The churches of Northill, Wil-

mington, Mayton, Eaton- Socon, Odill, Biggleswove,

and St Paul's at Bedford, are in this style.

In the original work, there are notices of the his-

tory of this county till the time of Alfred. Nothing

important occurred in it for several centuries after-

wards. During the civil wars between the houses of

York and Lancaster, it presents no remarkable

events, probably in consequence of the destruction

of its castles by King John, in his march northward.

But Bedfordshire was one of the first counties that

associated against Charles I. ; and Lord Clarendon

observes, that this was one of the counties in which

the King had not any visible party, nor one fixed

quarter.

To the notice of the town of Bedford, in the ori-

ginal work, some particulars may be added. It is

50 miles north-west by north from London ; the la-

titude of St Paul's church, according to the govern-

ment trigonometrical survey, is 52, 8, 8, 8, north;

and its longitude 0, 27, 43, 3, west of Greenwich

Observatory, or 1', 50", 9, in time. The right of

election is vested in the burgesses, freemen, and

inhabiting householders not receiving alms ; their

number is about 1400. Besides its parish-churches,

its public buildings, are a county-infirmary, a coun-

ty-jail, and bridewell, a town-jail, and a county-hall.

It is situate rather to the north of the centre of the

Bee.
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county, and in the midst of a very rich tract of land, Bedford

called the Vale of Bedford. The Ouse is navigable s'^'jf^

from the Eastern Sea to this town. By its situation,

on this river, the inhabitants carry on a considerably

trade m forwarding the corn of the adjacent fertile

counti-y to Lynn ; and in importing from thence

coals, timber, wine, and groceries. The inundations

of the Ouse have been more frequent and destruc-

tive latterly than they used to be, in consequence, it

is supposed, of the many newly inclosed parishes,

which tlrain into the river. There is sometimes a

stagnation of water in the meadows of the Ouse,

near Bedford, to the depth of 12 or 14 feet.

Thread-lace is the principal manufacture of the

place. According to the Parliamentary returns of

1801, of 3948 iiihabitants, which it then contained,

there were 2236 females. This great disproportion

between the sexes has been justly ascribed to the

will of Sir William Harper, who, in the year 1561,

bequeathed 13^ acres of land in the parish of St An-
drew, Holborn, to the corporation of Bedford, for

the support of a grammar-school, and the apportion-

ing young women of the town upon marriage. Tlie

rent of this estate being now between L. 4000 and

L. 5000, it may well be supposed that young women
from the vicinity of Bedford are drawn into the

town in the hope of getting apportioned and mar-

ried. In 1811, the population of the town consisted

of 2057 rnales, and 2548 females; the inhabited

houses were 940, and the families inliabiting them

1099.
The principal market at Bedford, held on Satur-

day, on the north side of the river, is a considerable

mart for corn. The Monday market, on the south

side of the river, is chiefly for pigs. There are six

annual fairs, besides a fair held in the vicinity at St

Leonard's Farm.

It is generally supposed that Bedford is the Bed-

anford of the Saxoii Chronicle, where the battle

was fought between Cuthwulf and the Britons in

572 ; it is said to have been the burial place of

Offa, king of the Mercians. According to Dooms-
day-book, it was taxed as half a hundred, both for

soldiers and shipping. Before the Conquest, there

was a collegiate church here, dedicated to St Paul.

The celebrated John Bunyan was porter of an in-

dependent meeting-house in Mill Lane, from 167I

till his death in 1688. His memory is much revered

by the congregation, and the chair in which he used

to sit is preserved as a relic in the vestry. The
Moravians have had an establishment at Bedford

ever since the year 1745.

See Bachelor's JmculturalReportofBedfordshire;
—Beauties of England and Wales, Vol. I. ;—Lyson's

Magna Britannia, Vol. I. ;—Smith's Map of the

Strata of England, with a Memoir. (c.)

BEE.
Progress of The Bee, from its singular instincts, its active in- general. No nation upon earth has had so many
Knowledge dustry, and the useful products resulting from its la- historians as this remarkable tribe of insects. The
regarding

boyrs has, from the remotest times, attracted the patience and sagacity of the naturalist have had an
this Insect,

^jjgj^j-^jj^ jjot only of naturalists, but of mankind in ample field for exercise in the study of their struc-



BEE. 21;

Bee. ture, physiology, and domestic economy. Their
' preservation and increase have been objects of assi-

duous care to the agriculturist; and their reputed

perfection of pohcy and government, have long

been the theme of admiration, and have afforded

copious materials for argument and allusion to

the poet and the moralist in every age. It is a

subject that has been celebrated and adorned by

the muse of Virgil, as well as illustrated by the

pliilosophic genius of Aristotle. Cicero and Pliny

report that Aristomachus devoted himself during

sixty years to the study of these insects ; and Phi-

liscus is said to have retired into a desert wood,

that he might pursue his observations on them with-

out interruption. A prodigious number of authors

have written express treatises on bees; periodical

works have been published relating exclusively to

their management and economy; and learned so-

cieties have been established for the sole purpose

of conducting researches on this subject. The most

celebrated association of this kind is the Societe des

Abeilles, founded about fifty years ago in Little

Bautzen, a village in Upper Lusatia, under the aus-

pices of the Elector of Saxony. Its labours, as we
shall presently find, have enriched the science with

a number of valuable discoveries.

In so complicated a branch of natural history, the

application of the difficult art of observing correct-

ly, and of the cautious processes of induction, can-

not be effected without laborious and long continued

efforts. But, on the subject of bees, the inquirer

after truth had, besides, many obstacles to encounter,

from the very general diffusion of errors, which had

been transmitted without due examination from one

author to another. The history of the opinions of

successive writers, will sufficiently prove how gra-

dual and how slow has been the advancement of real

knowledge in what concerns these insects, and will

teach us to estimate the value of that which we at

length possess, as being the result of the labour of

ages, and as being extorted from nature by indefa-

tigable and persevering exertions. So great^ an ac-

cumulation of curious and interesting facts, indeed,

has accrued to us from the researches of Swammer-
dam, Maraldi, Reaumur, Schirach, and Huber, as

to constitute almost a new science. Many of these

have been discovered subsequent to the time of the

compilation of the article Bee in the Encyclopaedia.

It will therefore be proper, in this place, to give a

connected and systematic account of the natural

history of this remarkable insect. For the details of

the external characters and distinctions of species,

we shall refer to what has been already stated in the

above article, and in that of Entomology. The
principal features of their internal conformation will

be described when treating of the particular functions

to which they are more immediately subservient

;

and our descriptions will apply, more especially, to

the common and best known species, the Apis melli-'

fica, which is the one particularly prized on account

of the rich products it affords.

Ian of this The economy of bees comprehends so wide a

•tide. field of inquiry, the different parts of which are so

connected and dependant upon one another, that it

is impossible to treat of them distinctly, without
,

Bee.supposing the reader to possess some general ac-

quaintance with the history of thes6 insects. We
shall, therefore, premise a brief account of the dif-

ferent sorts of bees inhabiting the hive, and of the

respective offices of each. Yv^e shall then proceed

to consider their comparative physiology ; under

which head we shall state the leading particulars

relating t6 their nutrition, secretion, respiration,

progressive motion, external senses and instincts.

We shall next follow them in their different labours,

from the period when the swarm has settled in a

new habitation ; we shall detail the complex struc-

ture of their hives,—their curious processes of ar-

chitecture,—the pains they bestow on rearing their

progeny and in sending forth new swarms ; and this

will lead us to the subject of the fecundation of the

queens, and the massacre of the drones. After

having thus given an account of their usual condi-

tion, we shall, in the last place, describe the result

of several experiments and obsei-vations, which have

been made when they were placed in unusual cir-

cumstances ;
experiments which have exhibited ma-

ny interesting features of their character, and have

thrown considerable light on the whole of their his-

tory, as well as suggested various practical and eco-

nomic ajpplications in the management of these in-

sects.

The leading feature in their history, and one which Fnnctlons

distinguishes them from almost all insects, is their of tlie

singular distribution into three different kinds,
^^"^^^^H'^^^

stituting, to all appearance, so many different modi-
^ente'is.

fications of sex. The drone, which is characterized

by a thicker body, a round head, a more flattened

shape, and more obtusely terminated abdomen, within

which are contained the male organs of generation,

has been admitted as the male of the species. It is

distinguished, also, by the absence of a sting, and by
the humming noise that accompanies its flight. The
queen-bee, which is larger than any of the others, has

the abdomen of greater length, and is provided with

a sting, and with two ovaria of considerable size, is

unequivocally recognised as the female. The work-

ing-bees compose the third class, and are distin-

guished by the smallness of their size, their length-

ened proboscis, the peculiar structure of their legs

and thighs, which are adapted to the collection of

certain materials collected from vegetables, and by

the apparent absence of every trace of generative

organs,—we say apparent absence, because, as will

be hereafter stated, rudiments of ovaria have been

very lately discovered to exist, which, however, are

not perceptible without a very minute and careful

dissection. Till within a few years, the working-bees

were regarded as animals deprived of sex, and were

accordingly termed neuters or mules. It is these

which perform all the laborious offices for the com-

munity,—which construct the interior of their habita-

tion,—which explore the country in search of nourish-

ment and other materials,—which collect and bring

them to the hive, and apply them to different pur-

poses ; it is they who assiduously attend upon the

queen, and supply all her wants,—who defend the

hive from the attacks of depredators,—and who carry

on hostilities against the various enemies of the

tribe. The life of the females is chiefly engrossed
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Bee. with the duties of laying eggs, and conducting the trine ; but became at length one of its most stre- Bee.

"^^V"^ colonies, which, at certain periods, emigrate from nuous supporters. It is noticed in a vein of sarcas- V^v^
the parent state. The drones, producing neither tic ridicule by Mr John Hunter, in his otherwise
wax nor honey, and depending on the rest for their excellent paper on bees in the Philosophical Trans-
subsistence, are idle spectators of these labours, actions. Needham wrote a memoir for the Imperial
They appear to be formed only for the momentary, Academy of Brussels, in I777, for the express pur-
but important duty of impregnation ; since they pe- pose of refuting it ; and he then inveighs in strong
rish when this purpose is accomphshed. There is language against those naturalists who had deigned
commonly only one perfect queen existing at a time to give it the least countenance. Mr Key, in the
within each hive ; and she appears to be treated by Bath Society Papers, declares that he made experi-
all the other bees with every mark of affection and ments on this subject for eight years, without obtain-

of deference. The number of labourers is very dif- ing a single result in conformity to Schirach's views,

ferent in different hives ; sometimes there are only a Bonnet, after exercising a laudable tcepticism, and
few thousands, at other times, from twenty to forty, making a diligent inquiry, in wliich he displays a
or even fifty thousand. The drones, even in the genuine spirit of philosophy, yielded a reluctant

spring, seldom compose more than one-thirtieth, or assent. But the truth of the doctrine has since

one-fortieth of the whole ; and, at otlier seasons, been placed beyond the reach of controversy by
there are none to be found in the hive. In order to multiplied series of observations and experiments i

form some estimate of the number of bees which in different parts of Europe ; and more especially by
can occupy a certain space, Mr Hunter counted the recent investigations of Mr Huber of Geneva,
what number of drov-ned bees could be contained in We shall not at present enter into the detail of

an alehouse pint, and found it to be 2l60; so that proofs, because their force will be better appreciated
if a swarm were to fill two quarts, tlieir numbers when other particulars belonging to the history of the

would be nearly 900O. Reaumur, with the same bee have been explained.

view of ascertaining their numbers, employed the In considering the physiology of the bee, the first Nntiiti<

more accurate method of weighing them; he found function that claims Our notice is that of Kutri-
that a collection of them, weighing one ounce, con- tion. The food of bees is principally of two kinds

; ]S(3ju,.e

sisted of 336 bees ; and, therefore, that I6 ounces, namely, the fluid secretions of vegetables contained ihe Fo<

or one pound, would consist of 5376 bees. in the nectarea of the flowers, and the dust of the o* Bee?

Real Sex of
Notwithstanding these differences in conformation, antherse, which has been termed by botanists the

the Work, instincts, and offices between the queen-bee and the pollen, but which, when collected by the bees, has
ing-Becis. workers, it is now established, upon the most incon- received a variety of appellations, such as farina,

trovertible evidence, that they both originally proceed bee-bread, raw wax [cire-briUe), &c. Occasionally,

from the same kind of larva, and that the queen-bee however, we find bees feeding upon other saccharine

lays only two kinds of eggs, the one destined to pro- substances besides honey, such as honey-dew,
duce the drone, the others capable of being convert- treacle, syrup, &c.

ed, according to circumstances, either into a worker The organs by which they collect food are ex-
^

or a queen. It has been proved that the former, al- tremely complex, for they comprise instruments adapt- Coflec
though exhibiting no appearance of sexual organs on ed to the reception of liquid aliment, as well as those Fooil.

a superficial examination, are in reality females, and fitted for the division of solid materials. Reaumur
liave the rudiments of these organs, which, from has given the most elaborate description of these or-

their not being developed, are incapable of exercis- gans, in which he has corrected some errors that

ing their proper functions. The principal facts from Swamraerdam had fallen into. For the purpose of
which these conclusions were derived have already taking up fluids they are provided, in common with
been briefly stated in the article Bee in the Encyclo- all hymenopterous insects, with a long and flexible

pcedia, but the evidence was at that time scarcely suffi- proboscis or trunk, which may be considered as a pi obc
cient to carry complete conviction to the mind. It may lengthened tongue, though, strictly speaking, it is

be remarked, that the idea of the working-bees being formed by a prolongation of the under lip. It is

radically females had been given out long ago by Dr not tubular, as Swammerdam had supposed, but
Warder, in his Monarchy of Bees, in which he solid throughout, and the minute depression at its ex-
terms them " True Amazones ;" but no attention tremity is not the aperture of any canal through
had been paid to his opinion. The real merit of which liquids can be absorbed, Cuvier, in his Xe^ows
this great discovery, which affords the key to a d'Anatomic Comparee, has not marked this dis-

multitude of hitherto inexplicable facts, unques- tinguishing feature in the proboscis of the bee, but
tionably belongs to Mr Schirach, vicar of Little speaks of it in common with the tubular trunks of
Bautzen, the Secretary of the Lusatian Society, the other hymenoptera, and describes its aperture as
to which we formerly adverted. When first announ- being situated in the lower part. But Reaumur
ced to the world, it was received with suspicion has very satisfactorily shown that the trunk of the
by the greater number of naturalists, and with com- bee performs strictly the office of a tongue, and not
plete incredulity by others. It was, indeed, at va- that of a tube for suction, for when it takes up
riance with the whole tenor of the observations of honey or other fluid aliment, the under or the upper
Swammerdam, Maraldi, and Reaumur. Wilheimi, surfaces are more immediately apphed to it, and
the brother-in-law of Schirach, though an eye wit- rolled from side to side, and the bee thus licks up
ness to the experiments from which he had deduced what adheres to it, while the extremity of the trunk
this theory, fqr a long time refused to admit the doc- is frequently not applied at all to the substance ta-
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ken up. The trunk is supported on a pedicle which
admits of being bent back, or propelled forwards,

and thus can retract or sti-etch out the trunk to a

considerable extent. Protection is given to it by a

double sheath; the external consisting of two scales

furnished by the expansion of one of the portions of

the labial palpi, and the internal, formed by the pro-

longation of the two external portions of the jaw.

The whole member thus consists of five principal

parts, on which account Fabricius termed it lingua

quinqiiefida.

For the purpose of mechanically dividing solid

materials, the mouth is furnished with two strong

mandibles and four palpi ; they are but little em-
ployed in eating, but are of great use in enabling

the insect to seize and break down hard substances

for other purposes. In the working-bee all these

parts are of larger dimensions than in the other

kinds. The teeth are two in number, and have the

form of concave scales with sharp edges ; they are

fixed to the ends of the jaws, and play horizontally

as in other insects. Reaumur describes and deli-

neates a large aperture above the root of the pro-

boscis, which is so surrounded with fleshy parts as

not to be readily seen, unless the proboscis be ex-
tended and bent downwards. This he considers as

the mouth or orifice of the gullet; on the upper side

of which, and of course opposite to the root of the

proboscis, a small fleshy and pointed organ is seen,

which he regards as the tongue, assisting in the de-

glutition of the food. Through this orifice, it is

presumed, all the aliment, whether liquid or solid,

passes ; the former being conveyed to it by the

trunk, which, by its contractile power, presses for-

ward the fluids it has collected between itself and
the inner sheath, and the latter being received di-

rectly after its comminution by the teeth, behind

which it is situated. Latreille, however, whose au-

thority is great on a point of this nature, thinks that

Reaumur has deceived himself with regard to such
an aperture, and disbelieves its existence. He con-

ceives that the food simply passes on by the sides of

the tongue, finding its way from thence into the

oesophagus, and so on to the stomach.

The bee has two stomachs : The first is a large

transparent membranous bag, pointed in front, and
swelling out into two pouches behind. It performs

an office, in some respects, analogous to that of the

crop in birds ; for it receives, and retains for a time,

the fluid of the nectarea, which does not appear to

differ, in any respect, from honey. Mr Hunter ob-

serves, that, whatever time the contents of this re-

servoir may be retained, he never found them alter-

ed, so as to give the idea of digestion having taken

place. The coats of this reservoir are muscular, by
which means it is capable of throwing up the honey
into the mouth, so that it is regurgitated into the

honey cells, or imparted to other bees. None of it

ever passes out from the extremity of the trunk, as

Swainmerdam had believed. For the purpose of di-

gestion, a second stomacli is provided, which takes

its origin from the middle of the two posterior lobes

of the former, and is of a lengthened cylindrical

shape. Its communication with the intestine is not

direct, but takes place by a projecting or inverted

Bee.pylorus, thickest at its most projecting part, with a

very small opening in the centre, of a peculiar con-

struction. This inward projecting part is easily seen
through the coats of the reservoir, especially if full

of honey. A similar kind of structure takes place

at the communication of the first with the second
stomachs, and, having the properties of a valve, must
effectually prevent all regurgitation from the latter

into the former.

The pollen of flowers, which is the other principal Collectioa

article of food, was shown by Swammerdam to con-

sist of an infinite number of small particles, general-

ly of a globular shape, each of which is found to be
a small capsule, enclosing the still finer dust or fe-

cundating principle, destined to be shed on the pis-

tils for the purpose of germination. GeofFroy has

given a memoir, published in the Collection Aca.de-

migue des Sciences, containing a minute description

of the shapes of these capsules, taken from different

flowers. The working-bees, by means of the pencil

of hair which grows on the tarsi, first collect a cer-

tain quantity of pollen, which they knead together

into a ball, and place it in the concave space which
is situated at the middle joint of the hinder feet, and
has been termed the basket. The surrounding rows
of hairs keep the ball from falling off. In order to

gather larger quantities at once, the bees are some-
times observed to roll their bodies on the flower, and
then brushing off the pollen which adheres to them
with their feet, form it into two masses, which they
dispose of as before mentioned ; and it is said, that,

in moist weather, when the particles of pollen can-

not be readily made to cohere together, they return

to their hive, dusted all over with pollen, which they

then brush off with their feet. They are often obliged

to tear open the capsules which contain the pollen,

in order to procure a supply of this substance, when
it has not yet been shed by the flowers.

Pollen is yielded by flowers during the spring in

such abundance, that the bees of a single hive will

often bring back one pound, or even more, in a day.

Some agriculturists have accordingly imagined, that

the vegetation of some plants might be endangered
from this great consumption of the fecundating prin-

ciple by insects in general ; for other insects, besides

bees, seek it with great avidity. But this fear has

been proved to be totally without foundation, and
the practice of destroying bees in order to prevent

this imaginary danger, is therefore as useless as it is

barbarous. It would appear, indeed, that so far from
obstructing the fecundation of plants, the labours of

the bee have often tended materially to promote it,

by the agitation which they gave to the flower, and
by transporting the pollen from one flower to ano-

ther. In this manner may we account for the num-
ber of hybrid flowers that are met with near the

haunts of bees.

It has been shown very clearly by Huber, in a
paper in the Journal de Physique, that pollen is pe-
culiai'ly the food of the young bees, and is collected

by the working-bees with this intention. Reaumur,
however, asserts that he has seen adult bees devour
pollen. Swammerdam, who conceived the trunk to

be tubular, rejected the idea that pollen could ever

be the food of bees, as the globules of which it con-
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sists are incapable of entering an orifice so minute

as that which appears at the extremity of the trunk,

and which, as he was unacquainted with the real

mouth, he thought was the only passage to the

stomach. Latreill?;, who does not admit the exist-

ence of the large mouth described by Reaumur,

states that the mandibles lay hold of the pollen, and

carry it to the base of the trunk, from whence it

finds its way into the oesophagus, by the sides of that

organ.

On the nature of Honey-Dew, and the consump*

tion of it by bees, a sufficient account has already

been given in the Encyclopcedia, under that article.

An abundant supply of water is essential to the

healthy condition of bees. They consume a large

quantity, and often stop to drink at the edge of

stagnant pools, and seem even to prefer putrid and

urinous waters to purer streams, as if their saline and

pungent qualities were grateful to them.

It has been long the opinion that wax was but a

slight modification of pollen, which required for this

conversion merely the application of a certain pres-

sure, and a kind of kneading by the feet of the bees.

Many naturalists, such as Bernard de Jussieu, had

persuaded themselves that the dust of the stamina of

flowers contained wax ready formed, as one of its

ingredients ; and quoted the following experiment in

proof of this opinion : If the minute grains of pol-

len be put into water, they gradually sw uU, till they

at length burst, at which moment a small jet of an

oily liquor will be perceived, which floats on the

water without mixing with it. But Reamur had at-

tempted in vain to extract any thing like wax from

dust of the antherae ;
and, indeed, an attention to the

chemical properties of these two substances would

have sufficiently pointed out their essential differences.

From the upper surface of the leaves of many

Icinds of trees, a substance has, indeed, been obtahi-

ed, which possesses all the qualities of bees' wax

;

but nothing like it can be extracted from pollen.

Reaumur was persuaded that the pollen was elabo-

rated in the second stomach of the bee ; and thrown

up into the mouth in the form of a white foam,

which, by exposure to the air, hardened, and be-

came wax ; and that the bee took advantage of its

soft state to apply it in the building of the combs.

So circumstantial an account, given to us by a scru-

pulous observer of facts, appeared to be perfectly

satisfactory, and was acquiesced in by naturalists in

general. But it has since been completely proved

by the researches of Duchet, of Hunter, and of Hu-

ber, but principally by the latter, that wax is ^a se-

cretion from the abdomen ofthe bee ; and that it de-

pends not at all on the pollen which the insect may
consume, but on the quantity of honey or other sac-

charine substance which it receives into the stomach.

The first step in this discovery was made by one of

the members of the Lusatian Society, whose name

has not been preserved. It was mentioned in a letter

of Mr Wilhelmi to Bonnet in August I768, in which

he says that wax, instead of being rejected by the

mouth, exudes from the rings which inclose the pos-

terior part of the body. Of tliis we may satisfy our-

selves by drawing out the bee from the cell in which

it is working with wax, by means of the point of a

fine needle ; and we may perceive, in proportion as Bee.

the body is elongated, that the wax will make its ap-

pearance under the rings, in the form of small scales.

Mr Duchet, in his Ctdficre des Abeilles, gives a full

statement of the principal circumstances attending

the production of wax, which he very justly ascribes

to the conversion of honey into this substance in the

body of the bee. These facts appear to have been
entirely overlooked till tlie subject was again brought

forward by Mr John Hunter, in his paper in the

Philosophical Transactions for 1792. W ildnian, how-
ever, had cursorily remarked, that portions of wax,
in the form of scales^ and which he conceived must
have been moulded on the body of the bee, are some-

times found at the bottom of the hive. M. Hubcr
was prosecuting his inquiries on this subject at the

same period with Mr Hunter, and discovered, in

1793, the existence of regular receptacles, or pouches,

from the coats of which the wax is secreted, and

within which it accumulates till its edges raise the

scales, and become apparent externally. These plates

of wax are withdrawn by the bee itself, or some of

its fellow-labourers, and is applied in a manner here-

after to be described.

Huber has shown, by a series of well conducted

experiments, that, in a natural state, the quantity of

wax secreted is in proportion to the consumption of

honey ; but that an equal, or even greater quantity,

will be formed, if the bee be fed on a solution of

sugar in water. Warmth and rest promote this

process of secrftion ; for the bees, after feeding

plentifully on saccharine food, hang together in a

cluster, without moving, for several hours, at the end

of which time, large plates of wax are found under

the abdominal rings. This happened when bees

were confined and restricted from any other sort of

nourishment ; while those that were fed on pollen

and fruits alone, did not produce any wax. It ap-

pears also from his researches, that the formation of

wax is the office of a particular set of bees, which

may be distinguished from the rest, and particularly

from those that nurse the young larvae, by the greater

size and more cylindrical shape of their abdomen.

Dissection also shows that their stomachs are more
capacious. Having already given the details of the

experiments of Huber on this subject, in the article

Entomology, in the Encyclopcedia, there is no occa-

sion to dwell on them farther. In the second volume

of Huber's Nouvelles Observations sur les Abeilles, he

describes minutely the anatomy of the pouches or

receptacles for the wax, which are parts peculiar to

the working-bees, being totally absent in the males

and queens. It is a structure that had escaped the

keen eyes of Swammerdam, and has not been noticed

by any subsequent anatomist. The cavities are lined

with a membrane, which presents a number of folds,

forming a hexagonal net-work, not unlike the ap-

pearance in the second stomach of ruminant qua-

drupeds, and evidently destined to perform the office

of secretion.

Among the secretions peculiar to the bee, the

poison which is poured into the wounds made by
the sting deserves to be noticed. But for an

account of this, as well as of the organ itself, we
shall refer the reader to the article Bee, Sect. 3.
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Bee. As it Is well known that no organs for the circula-
^''"^ tion of blood are provided in insects, this function

iiction ofcomposing no part of their economy, respiration
spira- must be effected by means totally different from

those which are adopted in the higher, classes of the

animal kingdom. As the blood, or fluid correspond-

ing to the blood, cannot be presented to the air in

any separate organ, the air must be conducted to

the blood, wherever such a fluid is met with. For
this purpose, tracheae or air-tubes, having several ex-
ternal openings, or spiracles, are made to ramify like

arteries, and are distributed in an infinite Jiumber of
branches to every part of the body. The analogy
of other insects might perhaps be admitted as suffi-

cient evidence that bees respire atmospheric air,

the constant renewal of which is essentially neces-

^
sary to the continuance of the vital functions. It is,

however, not always safe to trust to analogical rea-

soning in subjects of natural history ; and direct

evidence is, in all cases, to be preferred when it can
be obtained. We must, therefore, consider as va-
luable, the complete series of experiments on the
respiration of bees, that have been lately given to

the world by Huber, to whom we already owe so
large a portion of the information we possess with
regard to these insects. We might, indeed, have
anticipated, with the strongest probability, many of
the results to which these experiments have led

;

but there are others which are quite unexpected,
and possess as much interest as of novelty.

The condition of a hive of bees, in which many
thousand individuals, full of animation and activity,

are crowded together in the very small space of one
or two cubic feet, having no communication with
the external air but by means of a small aperture in

the lowest part, which entrance is frequently obstruct-
ed by a throng of bees, that are passing in and out
during sultry weather, is of all possible conditions
tlie one least favoui-able to the renewal of heated
air. The most crowded theatres or hospitals are
not to be compared with it in point of closeness.
Direct experiment, indeed, shows that the com-
bustion of a taper could not be carried on in so li-

mited a space, for Mr Huber found that in a glass
ball of the same dimensions as the hive, and with a
similar aperture, the taper went out in a few mi-
nutes. So great was the difficulty of explaining the
respiration of bees under these circumstances, that
Mr Huber was led to examine into the truth of the

Nfeces- opinion, that respiration was equally necessary to
bees as to other insects. The results were unequi-
vocal. They perish speedily in the vacuum of the
air-pump. They are easily drowned by placing
them so that the spiracles on the corslet are un-
der water ; but revive easily when they are dried.
The action of the spiracles is, in this experiment,
rendered manifest by the escape of bubbles of
air from each of their orifices. When a num-
ber of bees are confined in a bottle accurately
closed, they exhibit unequivocal symptoms of dis-

tress, and fall into complete asphyxia. These changes
occur more rapidly when they are placed in any gas
which contains no admixture of oxygen, such as
carbonic acid, hydrogenous and azotic gases. When
rendered torpid by cold, and respiration thereby sus-
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I'ep.pended,. these effects do not take place. All these

effects are more considerable in adult bees tlian

in the larvae ;
though they are also distinctly exhibit-

ed in the latter. Suffocation is retarded if the pro- ^

portion of oxygen be greater than in atmospheric

air, and it may be averted altogether by a continual

renewal of oxygen. It was ascertained by the eu-

diometer, that the same changes were produced on

the air as in the respiration of other animals ; name-
ly, the subtraction of oxygen, and the addition of an

equal volume of carbonic acid gas.

Yet, on examining the air of the hive itself, it was

found scarcely to differ in purity from atmospheric

air. It was at one time conjectured that some of the

contents of the hive, such as the pollen, the honey,

or the wax, might have some power of evolving oxy-

gen, so as to afford the requisite supply of this gas.

Experiments, however, proved that they had no such

power. Amidst so great an uricertaintj^ it was
thought worth while to ascertain whether bees might

not exert some unknown process, by which oxygen

was generated in the hive itself. If this were true,

they could support life, although all communication

with the external air were intercepted. A hive was

selected, having glass sides so as to allow of the ob-

server's seeing what was passing in the interior, and
the entrance was completely closed. In a quarter

of an hour, the bees became sensible of their situa-

tion, and showed great uneasiness; all business was
suspended ; an extraordinary agitation, accompanied

by a remarkable noise, prevailed in every quarter.

All the bees were seen beating their wings with the

same rapidity as in flying. They were thus inces-

santly occupied during ten minutes. Their motions

became then more languid, and, after being utterly

exhausted, they fell in succession to the bottom of

the hive, till every one of them was in a state of

complete asphyxia. It is remarkable that, at this

period, the temperature of the hive, which had been
previously at 95° of Fahrenheit, suddenly cooled

down to that of the external air. On opening the

door and the top of the hive, and establishing a cur-

rent of air through it, the bees were soon restored to

animation.

It was proved by this experiment, that the air is Their mode
renewed through the small opening which serves as aof Ventilat-

door to the hive. By suspending light substances t'je

near the entrance, the existence of different currents
^'^^*

of air was rendered manifest. After much reflection,

it occurred that the violent agitation of the wings

might have some influence in procuring this renewal

of air. This conjecture was confirmed by an expe-
riment with a glass bell*, to the~aperture of which an

apparatus was fitted, consisting of a small ventilator,

which could be moved rapidly round ' by machine-
ry. When the ventilator was set in motion, the

air within could support the combustion of a can-

dle for an unlimited time. Observation further show-
ed, that some bees are actually always employed in

the office of ventilating the hive
;
they vibrate their

wings with great vigour and constancy, producing so

rapid a movement of them, that they cannot be seen

except in the two extremities of the arc of vibration,

which is at least one of 90°. While thus imitating the

actions of flying, they fasten themselves with their

E e
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feet to tlie floor of tlie hive, so that the whole effect

of that impulse which, were they at liberty, would

carry them forwards with considerable velocity, is

exerted on the air, which is therefore driven back-

wards in a powerful current. Some bees occasion-

ally perform these ventilating motions on the outside

of the hive, near the entrance, but a still greater

number are employed in this office within doors ;

sometimes twenty are thus occupied at once, and

each bee continues its motions for a certain time,

occasionally for nearly half an hour, and is then re-

lieved by another, who takes its place. This is the

occasion of that humming sound which is constantly

heard from the interior of the hive when the bees

are not in a state of torpidity. But it is often heard

with even more than usual loudness in the depth of

winter. The warmth of the sun's rays, however, al-

ways occasions an increased activity among the ven-

tilating bees. The immediate cause of these actions

is probably some impression made on their organs

by the presence of vitiated air: for a bee may be

made to ventilate itself, by placing near it substances

which have to them an unpleasant odour, such as

spirit of wine, or oil of turpentine.

The connection between an active respiration and

a high temperature is remarkably exemplified in

bees, among which, in consequence of their collect-

ing together in large numbers, the heat is not so

easily dissipated, and admits also of being easily as-

certained by the thermometer. Mr Hunter found it

to vary" from 73° to 84° of Fahrenheit : and Mr
Huber observed it on some occasions to rise sud-

denly from about 92° to above 104°.

Bees are well fitted, by their structure, for rapid

flight through the air. They possess great muscular

strength in proportion to their size, and their inde-

fatigable activity in the different labours of the hive

is truly astonishing. Aristotle and Pliny have pre-

tended that, during high winds, they endeavour to

•steady their flight by holding a small stone with

their feet, by way of ballast. This assertion has been

shown, both by Swammerdam and Reamur, to be er-

roneous, in as far as it applied to the common bee ;

but there are other species, which build nests with

stones and other hard materials, and which, while

transporting them for this purpose, were probably

mistaken for the honey-bee.

The physiology of the external senses must ne-

cessarily be very imperfectly understood, in a class

of animals of a nature so remote from our own spe-

cies. The infinite diversity of characters presented

to us by the different tribes of insects, as well as of

other animals, naturally suggest the idea that exter-

nal objects produce, on their sentient organs, inri-

pressions widely different from what they communi-

cate to ourselves. The notions we form of their

senses must not only be liable to great inaccura-

cy, but must often be totally inadequate repre-

sentations of the truth. A more tine organiza-

tion, and more subtle perceptions, would alone

suffice to extend the sphere of their ordinary senses

to an inconceivable degree, as the telescope and

the microscope have with us extended the powers of

vision. But they possess, in all probability, other

organs, appropriated to unknown kinds of impres-

sions, and which must open te them avenues to Bee.

knowledge of various kinds, to which we must ever ^

~

remain total strangers. Art has with us supplied

many elaborate modes of bringing within our cogniz-

ance some of the properties of matter, which nature

has not immediately furnished us with the means of

detecting. But who will compare our thermome-

ters, electroscopes, or hygrometers, however elabo-

rately constructed, with those refined instruments,

with which the lower classes, and particularly in-

sects, aj/pear to be so liberal y provided ? The an- Fiinciions|

tennse, which are so universally met with in this class Antcn-

of animals, are doubtless organs of the greatest im-

portance in conveying impressions from without.

Their continual motion, the constant use which is

made of them in examining objects, the total de-

rangement in the instincts of those insects which

have been deprived of them, point them out as ex-

quisite organs of more than one sense. To impres-

sions of touch, arising from the immediate contact

of bodies, they are highly sensible ; but their mo-

tions evidently show that they are affected by ob-

jects at some distance. They are no doubt alive to

all the tremulous motions of the surrounding air,

and probably communicate perceptions of some of

its other qualities. Composed of a great numbet

of articulations, they are exceedingly flexible in

every direction, and can readily embrace the outHne

of any body that the bee wishes to examine, how-

ever small its diameter, and of following all its move-

ments. It is by means of these instruments that bees

are enabled to execute so many works in the in-

terior of the hive, from which the light must be total-

ly excluded. Aided by these, it builds its combs,

pours honey into its magazines, feeds the larvae, and

ministers to all their wants, which it discovers and

judges of solely by this species of touch.

The antennse appear also to be the principal

means employed for mutual communication of im-

pressions. The different modes of contact consti-

tute a sort of language which appears to be suscep-

tible of a great variety of modifications, and to be

capable of supplying at once every s|>ecies of infor-

mation for which they have occasion. It is in this

way alone that they satisfy themselves of the pre-

sence of their queen, or communicate to others the

alarming intelligence that she has disappeared.

The sense residing in the antennae appears to be, VisioK,

on many occasions, supplementary to that of vision,

which in bees, as in other insects, is less perfect than

in the larger animals. During the night, therefore,

they are chiefly guided in their movements by the

former of these senses. This will sufficiently ap-

pear from observing by moon-light the mode in

which the bees guard the entrance of the hive against

the intrusion of moths which flutter in the nuigh-

bourhood. They act as vigilant sentinels, perform-

ing continual rounds near this important post, ex-

tending their antennae to the utmost, and moving

them alternately to the right and to the left. Woe
to the unfortunate moth that comes within their

reach. Aware of its danger, and of the defective

sight of the bees, the moths adroitly avoid the

elightest contact, and endeavour to insinuate them-

Belves between the bees, so as to get unperceived in-
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je. to the hive, where they riot upon the honey which

they find.

If bees require full day-light for the exercise of

vision, it must, at the same time, be acknowledged,

that, when they are so assisted, they appear to enjoy

this sense in great perfection. A bee will recognise

its habitation from great distances, and distinguish

it at once from many others in a numerous apiary.

It passes through the air in a straight line towards its

object with extreme rapidity. On quitting the hive,

it flies towards the field which is most in flower

;

and as soon as it has determined on its course, it

takes as direct a line as a ball issuing from a musket.

When it has collected sufficient provision, it rises in

the air to discover its hive, and then darts forward

with the velocity of an arrow, and with unerring pre-

cision in its aim.

ptions Their perceptions of heat and cold, which are ge-

iiipe- nerally referred to the sense of touch, appear to be

extremely delicate. In several experiments of Hu-
ber's, the influence of the rays of the sun excited

them to a vigorous action of the wings. It is well

known, that great cold reduces them to a state of

torpor, and inferior degrees of cold are evidently un-

pleasant to them. They show by their conduct that

they are sensible of alterations in the state of the

weather for some time before we can perceive them.

Sometimes, when working with great assiduity, they

will suddenly desist from their labours ; none will

stir out of the hive, while all the working-bees that

are abroad hurry home in crowds, and press forward

80 as to obstruct the entrance of the hive. Often

when they are thus warned of the approach of bad

weather, we can distinguish no alteration in the

•state of the atniosjjhere. . Gathering clouds some-

times produce this eftt ct on them ; but perhaps they

possess some species of hygrometrical sense, uncon-

nected with any impression of vision. It is alleged

thut no bee is ever caught in a sudden shower, un-

less from some cause it lias wandered very far from

the hive, or been disabled by some accident from

returning to it. Tliere is reason for thinking, how-

ever, that much exaggeration I>as prevailed in the

statements of authors as to the extent of this kind of

foresight. Huber supposes that it is the rapid dimi-

nution of light that alarms them, for if the sky be

uniformly overcast, they proceed on their excursions,

and even the first drops of a soft shower do not

make them return with any great pre cipitation.

Their taste is perhaps the most imptrftct of their

senses. They exert hardly any discrimination in the

collection of honey from difFcreiit flowers. They are

not repelled by the scent or flavour of such as are

extremely offensive to our organs, and scruple not to

derive supplies from such as are highly poisonous.

In some districts in America, it is well known that

the honey ax;quir s in this way very deleterious pro-

perties. The qualities of honey are, indeed, observed

to vary much, according to the particular situation

from which it is obtain/d. The most stagnant and
putrid waters, as we have alreatly noticed, are re-

soi'ted to by bees with the same avidity as the purest.

In their seiecti<>n of flowers they are guided by the

quantity of honey they expect to meet with, and in

n© respect by its quality. When the scythe hajs.cut

Bee,down all the flowers which before yielded them a
plentiful supply, they discontinue their excursions,

although the weather be in all respects propitious.

Their smell must, therefore, be sufficiently acute to

enable them to discover the presence of honey at

great distances. Direct experiment has, indeed,

proved this to be the case. Mr Huber found that

they proceeded immediately towards boxes, which
contained honey concealed from their view ; and
such, in fact, is the situation of the fluid of the nec-

taria in flowers. Some odours, especially the fumes
of tobacco, and indeed all kinds of smoke, are highly

obnoxious to them ; this is the case, also, with the

smell of oil of turpentine, alcohol, ammonia, the

nitric and muriatic acids, and several other volatile

chemical agents, upon receiving the impressions of
w^hich, they immediately set about ventilating them-
selves in the manner above described. But nothing

excites their displeasure in a greater degree than the

breath of the spectator ; as soon as they feel which,

they show signs of anger, and prepare to revenge it

as an insult. The odour of the poison of their sting

produces similar effects, exciting them to immediate
rage and hostility.

Although it is sufficiently clear that many insects Smelf.

possess the power of smell, yet the particular organ
of this sense has never been accurately ascertained

;

and the opinions of naturalists have been much divid-

ed on this subject. These opinions have been sup-

ported more by argumonts drawn from the analogy
of what happens in other classes of animals, than

by any direct experiments on insects themselves.

We know that, in all animals respiring by means of
lungs, the organs of smell are placed at the entrance

of the passages of the air ; and it has often been con-
cluded, that, in like manner, the stigmata, or the ori-

fices of the air tubes, were the seat of this sense ia

insects. By others, the antennae have been assigned

as the organs, through which these impressions were
conveyed to the sensorium. The experiments of
Huber have proved that neither of these opinions is

correct; and have satisfactorily shown, that in the

bee this sense resides in the mouth itself, or in its

immediate vicinity. Here, indeed, would be its pro-

per station, if this faculty be intended, as we may
reasonably suppose it to be, to apprize the individual

of the qualities of the food, prior to its being eaten.

When the mouth of the bee was plugged up with

paste, which was allowed to dry before the insect

was set at liberty, it remained quite insensible to the

same odours, at which it had before manifested the

strongest repugnance.

It is generalfy supposed that bees possess the sense Heai in

of hearing. The common practice of making a

loud noise by drums and kettles in order to attract

a swarm is founded on this supposition. But the

evidence is by no means conclusive ; for we find that

they are nowise disturbed by a loud clap of thunder,

or by the report of a gun, or any other noises that

ma\ happen to arise around them. It is, however,

certain, that they are capable of emitting a variety of
sounds, which appear expressive of anger, fear, satis-

faction, and other passions, and it would seem that

they were even capable of communicating certaia

eniotiws, feo (0^6; agiiy^rt in tl)is piawner. Huber
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observed, that the queens, during then' captivity, sent

forth a peculiar sound, which -he supposes to be a

note of lamentation. A certain cry, or humming
noise from the queen, will strike with sudden conster-

nation all the bees in the hive ; and they I'emain for

a considerable time motionless and stupihed. Hunter
has noticed a number of modulations of sound emit-

ted by bees under different circumstances, and has

instituted an inquiry concei-ning the means employed

by them in producing these sounds, for an account

of which we shall refer the reader to his paper in

the Philosophical Transactions.

If the function of sensation in insects be involved

in doubt and obscurity, the knowledge of those

more interior faculties which are the springs of

voluntary action is hid in still deeper mystery. Buf-

fon refuses to allow bees any portion of intelligence,

and contends that the actions we behold, however

admirably they are directed to certain ends, are in

fact merely the results of their peculiar mechanism.

Other philosophers, such as Reaumur, have gone

into the opposite extreme, and have considered

them as endued with extraordinary wisdom and

foresight,—as animated by a disinterested patriotism,

—and as uniting a variety of moral and intellectual

qualities of a higher order. The truth, no doubt,

lies between these overstrained opinions ; but it is

extremely difficult to decide in Avhat degree these

respective principles operate in the production of

the effects we witness. We have been too long in

the habit of sheltering our ignorance of the causes of

this class of phenomena, by referring them indis-

criminately to what is called instinct, to submit to a

cautious and patient investigation of the hidden

springs of action. The term instinct should proper-

ly be regarded, not as denoting a particular and de-

finite principle of action, whose operation we can

anticipate in any new or untried combination of cir-

cumstances, but as expressive of our inability to refer

the phenomena we contemplate to any previously

known principle. Thus the actions which an ani-

mal performs in obedience to the calls of appetite,

are not properly said to be instinctive ; nor can the

terra be applied to actions, which are the conse-

quence of acquired knowledge, and of which the ob-

ject is with certainty foreseen by the agent. But

when an animal acts apparently under a blind im-

pulse, and produces effects useful to itself or to the

species, which effects it could not have previously

contemplated as resulting from those actions, it is

then customary to say, that it is under the guidance

of instinct, that is, of some unknown principle of ac-

tion. It will be proper, therefore, to keep this dis-

tinction in view, in judging of the voluntary actions

of the lower animals.

In no department of natural history is it more ne-

cessary to be aware of the proper import of the term

instinct, than in studying the phenomena presented

by the bee ; for nowhere is it more difficult to dis-

criminate between the regular operation of implant-

ed motives, and the result of acquired knowledge

and habits. The most striking feature of their his-

tory, and the one which apparently lays the founda-

tion for those extraordinary qualities, which raise

them above the level of other insects, is the disposi-

Ree.tion to social union. It may in general, indeed, be
remarked, that animals which associate together so
as to form large communities, display a higher de-
gree of sagacity than those who lead a solitary life.

This is especially observable among insects. The
spiderandFormicafeowz*may exhibitparticular talents,

or practise particular stratagems in the pursuit and
capture of their prey ; but their history is limited to
a single generation, and embraces none of those in-

teresting relations, which obtain between individuals
composing the gregarious tribes, such as the ant, the
wasp, and the bee. Among these we trace a com-
munity of wants and desires, and a mutual intelli-

gence and sympathy, which lead to the constant in-

terchange of good offices, and which, by introducing
a systematic division of labour, amidst a unity of de-
sign, leads to the execution of public works on a
scale of astonishing magnitude. The attachment
of bees to their hive, which they defend with a cou-
rage and self devotion truly admirable ; their jea-
lousy of intruders ; their ready co-operation in all

the labours required for the welfare of the commu-
nity ; their tender care of their young ; the affection

and homage which they bestow on their queen, and
which they manifest on all occasions in the most un-
equivocal manner,—imply qualities such as we could
hardly persuade ourselves could animate a mere
insect, on which we are in the habit of proudly look-
ing down as placed in one of the lowest orders of
created beings.

We shall content ourselves, at present, with these
general observations, as the instances which serve
to illustrate their moral and intellectual character
belong properly to the history of the different pro-

cesses they follow in the construction of their combs,
the hatching and rearing of their progeny, and the

mode of conducting their migrations. To these

subjects, therefore, we shall now proceed : and in

order to present the most connected and complete
account of their economy, we shall begin the history

from the period when a new swarm has just occupied

a hive, and when all the arrangements for their ha-

bitation, and the construction of the cells in which
their eggs and provisions are to be deposited, are yet

to be effected.

The first care of the labouring-bees, on their set- Prepara-

tlemcnt in their new abode, is to clean it out tho- ^''^i otUhei

roughly. While one set of bees is thus employed,
another is distributed about the country, in order to

procure the proper materials for blocking up the

small holes and chinks of the hive, and for laying a

firm foundation for the edifice, which is to be con-

structed within it. The substance which is princi-

pally employed in this preliminary stage is Propolis, Nature aoi

a species of glutinous resin of an agreeable aromatic Origin of

odour, and reddish brown colour, in process of timeP^oP°''s:

becoming darker, and acquiring a firmer consistence.

According to the analysis of Vauquelin {Mem. Soc.

Agricidt. Departem. Seine), it is composed chiefly,

of resin, with a small proportion of wax, and of acid,

and aromatic principles. It is soluble in alcohol,

ether, and oils, both fixed and volatile ; and tinges

the solvent of a beautiful red colour. Cadet has

since ascertained in it the presence of benzoic and

gallic acids. Reaumur had not been able to dis-
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Bee. cover from what plants the bees collect this sub-

stance. Riem asserts, that it is chiefly from pines

and other trees qf the fir kind. The recent obser-

vations of Huber have assisted in the solution of

this question. On placing branches of the wild pop-

lar tree before the hive, he found that the bees

eagerly seized upon the varnish which exudes from

the buds ; and examining the chemical properties of

this varnish, he identified it with the propolis, with

which the inside of the hive is lined.

Hode of its The propolis adheres so strongly to the legs and
ipplica- feet of the bee which has collected it, that it cannot

be detached without the assistance of its fellow la-

bourers. For this purpose the bee that is loaded

presents its legs to the workers in the hive, which

carry off with their jaws this adhesive substance, and

immediately apply it, while yet ductile, all round

the interior of the hive, and particularly over all the

projecting parts ; hence its name, of Greek deriva-

tion, signifying before the city. In like manner all

the foreign bodies that are introduced into the com-

mon habitation, and are too heavy to be remov .d,

are covered over with this resinous substance. If a

snail, for instance, should happen to introduce itself

into the hive, after dispatching it with their stings,

they encrust it over with propolis. Mr Knight has

observed that, besides propolis, bees will occasional-

ly carry home, and employ as cement, other sub-

stances, having the same glutinous properties. lie

freque^ly covered the decorticated parts of trees,

on which he was making experiments, with a cement

composed of bees-wax and turpentine ; and in the

autumn, has observed a great number of bees occu-

pied in carrying off this substance. They detached

it from the tree with their forceps, and the little por-

tion thus obtained was then transferred by the first

to the second leg, by which it was deposited on the

thigh of the third, precisely in the same manner as

the pollen of flowers is collected and transferred.

Whilst the bees were employed in the collection of

this substance, Mr Knight had many opportunities

of observing the peaceful and patient disposition of

them as individuals, which Mr Hunter had also, in

some measure, noticed. When one bee had collect-

ed its load, and was just prepared to take flight,

another often came behind it, and despoiled it of all

it had collected. A second, and even a third load

was collected, and lost in the same manner ; and still

the patient insect pursued its labour, without be-

traying any symptoms of impatience or resentment.

When, however, the hive is approached, the bee ap-

pears to be the most irritable of all animals, and is

animated with the most vindictive spirit against a

public enemy, without displaying any peculiar hosti-

lity in the revenge of a private injury,

^onstruc-
'^'^^ x^e^t object of their labours is to prepare the

ion of the combs, which are to be the receptacles for the eggs,

oxahi. with which the queen is pregnant, and which are now
about to be laid. The material employed for this

purpose is not propolis, but wax ; the production of

which, by secretion from a particular set of bees,

who feed largely upon honey, was formerly explained.

The bees are, for this purpose, actively employed in

collecting honey, aad in imparting it to their com-
panions in the hive, who, when they have filled their

crops with it, hang together in a thick cluster from Bee.

the top of the hive, and thus remain in a state of in-

activity for a considerable period. During this time,

the secretion of wax is proceeding, and may be seen

collected in laminae under the abdominal scales,

whence it is removed by the hind-legs of the bee,

and transferred to the fore-legs, and from thence

taken up by the jaws. In this operation, they are

often assisted by their companions, who even direct-

ly seize upon the wax from under the abdomen of

those who are before them. When a sufficient quan-
tity of materials has thus been collected together,

the process of building is commenced. But, in order

to understand the subsequent operations, it is neces-

sary to have a correct idea of the form of the cells

which compose the combs. We shall, therefore, pro-

ceed to give some account of their structure when
they have attained their perfect state.

The combs of a bee-hive are formed into parallel Form of the

and vertical strata, .each of which is about an inch ^-^oml's.

in thickness, the distances between the surfaces of

each being about half an inch, an interval which
serves for the passage of the bees over both surfaces.

They generally extend the whole breadth of the hive,

and often descend the whole length, from the top to

the bottom. They consist altogether of thin parti-

tions, which inclose hexagonal cells about half an
inch in depth, and a quarter of an inch in diameter,

opening on both surfaces of the comb, and closed by
a partition common to those on both sides, and which
occupies the middle distance between the two sur-

faces. This partition is not, however, a plane, but is

composed of a collection of rhombs. Three, and
sometimes four of these rhombs, inclined to one an-

other at a certain angle, form the bottoms of each
cell, which thus has the shape of a flattened pyramid,
of which the basis is towards the mouth of the cell.

The geometric form of each individual cell is, there-

fore, a hexagonal prism, terminated by a trihedral

pyramid; the three sides of which pyramid are

rhombs, which meet at the apex by their obtuse

angles, and, forming oblique angles with the sides of

the prism, truncate a portion of these, and convert

them from rectangles, which they would be in a re-

gular prism, into trapeziums. Of the two angles of
these trapeziums, adjoining to the base of the pyra-

mid, one must be acute and the other obtuse ; the

acute angle of one trapezium being next to the acute

angle of the adjoining trapeziiAii, and the obtuse

angle being in like manner next to another obtuse

angle of the preceding trapezium ; so that, in going

round the base, we meet with pairs of acute and of

obtuse angles alternately succeeding each other.

The two adjoining acute angles of the trapezia are

adjoining to two of the terminal rhombs, which here

present their acute angles ; so that at these points a
solid angle of four planes is formed, all the angles

being acute. Each pair of obtuse angles of the tra-

pezia, on the other hand, are adjacent to the obtuse

angle of one of the rhombs only ; thus composing a
solid angle of three planes, of which the angles

are all obtuse, and these two kinds of solid angles

succeed one another alternately all round the base

of the pyramid ; there being three of each kind, and
six in all. The axis of each cell coincides, not with

m
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Beo. the axis of the cell on the opposite surface, but with
"•^'^y**' one of its angles, so that each of the three obtuse

angles, at the base of the terminal pyramid, corre-

sponds to the central parts of three of the cells on

the opposite side ; and each of the sides of the pyra-

mid, which closes a ctU on one side, contributes, in

part, to the closing of three of the cells on the op-

posite side. We may easily satisfy ourselves that

this is the case, by piercing the centres of each of

the three planes which close the bottom of a cell,

with a small pin, when, on turning the comb, the

three pi»s will be found to have passed into three

different cells on the opposite side.

Chometric A structure of this kind is obviously the one of all

Pro|). i ties others calculated to afford the greatest space for
of tii6 »-<iils.

g^^j^ ^^jj^ ^jjj^ j.ljg g,^^g expence of materials. It is

easy to perceive, in the first place, that, in a plane

surface, when a number of small spaces are to be

divided by partitions, the hexagonal form is the one

which comprehends the largest space compatible

with the extent of the lines which inclose them.

For the equilateral triangle, the square, and the re-

gular hexagon, are the only regular forms that ad-

mit of being joined together in the same plane

without leaving interstices; and the proportion of

the area to the periphery in every polygon, in-

creases as the figure consists of a greater number of

sides, and is therefore greater in the hexagon than

in any of the other two. The truth of this proposi-

tion was perceived by Pappus, and even its applica-

tion to the subject of the honeycomb was made by

that ancient geometrician. But the determination

of the form and inclination that should be given to

the partitions which close the bottoms of the cells,

, and which may of course belong equally to those on

both sides of the comb, is a problem much more

complicated and difficult of solution. It has exer-

cised the skill of sever4 modern mathematicians of

great eminence; and has generally been resolved

by the assistance of the infinitesimal calculus, or the

methods of maxima and minima. A mistake has

sometimes been committed in supposing that the ca-

pacity of the cells would be aftected by varying the

inclination of the partitions, whereas, if abstraction

be made of the thickness of these partitions, all the

space which is gained on the one side must be ob-

tained at the expence of the space on the other, and

the sum total will therefore remain the same. This

error has been pointed out by Le Sage of Geneva,

and also by others. The whole question, there-

fore, resolves itself into that of the form producing

the greatest saving of materials. Koenig, the pupil

of the celebrated Bernouilh, calcnlated that the

angles of the rhombs, which should answer this con-

dition, must be 109" 26', and 70" 34'. Cramer,

professor of mathematics in the University of Gene-

va, has given a very elegant demonstration of this

problem, from which it results that the obtuse angle

of the rhomb must be such, that its half has for its

tangent the square root of 2. This is the case with

the angle 54° 44' 8" ; the two angles of the rhomb

are therefore 109° 28' iG", and 70° 31' 44". It fol-

lows, also, that the two diagonals of this rhomb are

to one another in the same proportion as the side and

^agonal of a square, that is, as 1 to 1.41421356237,

E.

&c. It is also another consequence fi-oni the same Bee.

data, that the angles of the trapezia forming the sides

of the hexagonal prism adjacent to the rhombs, are

precisely equal to those of the rhombs themselves,

and that the solid angle formed at the apex of the

p> ramid, and which is composed of those equal ob-

tuse apgles, is precisely equal to each of the three

angles at the base, which are also formed of three

obtuse angles. It is also true that these are the

only angles which will give this perfect equality.

Maraldi had already made the same remark; and

assuming this principle of the equality of the angles

as the busis of this reasoning, had calculated them
on this hypothesis, making them 109" 28' and 70*

32', which is nearly accurate To the same au-

thor we are indebted for the compafison of the re-

suits of theory with fact, by the admeasuremenit

of the actual angles of the honeycomb ; these h©
states to be about 110° and 70°, which is as near

an agreement with theory as could well be expected.

Boscovich, who has also given a solution of the

same problem, conceives that the equality of incli-

nation of the planes gives greater facility to the con-

struction of ttie comb, and might, therefore, be a

motive of preference, independently of the greater

economy of wax. Maclaurin has exercised his abi-

lities in resolving this problem, and has demonstrat-

ed, by simple geometry, that the most advantageous

form is that which results from the supposed equah-

ty of the three plane angles forming the solid angles

at the base. He estimates the saving of 'Vax by-

partitions so constructed, above what would be re-

quired for a flat partition, at one-fourth of the wax,

which would be wanted to complete the truncated

sides of the cells, so as to form them into rectangles.

L'Huilieir, in the Memoirs of the Berlin Academy^

has given a demonstration which is remarkable for its

simplicity, and for its involving none but elementary

propositions ; he values the economy of wax at

of the whole wax employed. Le Sage, as appears

from the life of that philosopher by Professor Prer

vost, has shown that this celebrated problem reduces

its.lf to the finding the angle at which two planeis

with a given inclination (such as 120°) can be cut

by a third plane, so as to make all the angles result-

ing from the section equal to one another.

But a more essential advantage than even the eco-

nomy of wax results from this structure, namely, that

the whole fabric has much greater strength than if it

were composed of planes at right angles to one an-

other ; and when we consider the weight they have

to support when stored with honey, 'pollen, and the

young brood, besides that of the bees theniselyes, it

is evident that strength is a material requisite in the

work.

It has often been a subject of wonder how such

diminutive insects could have adopted and adhered

to so regular a plan of architecture, and what prin-

ciples can actuate so great a multitude to co-operate

by the most effectual and systematic mode in its

completion. Buffon has endeavoured to explain the Bnffon's

hexagonal form by the uniform pressure of a gi'^^at
J.^JJ

«

number of bees, all working at the same time, exert-
.j^^^^ ^^^^^

ed equally in all directions in a limitt d space ; and il- c«mbe»

lustrates his theory by suppogiag a number of similar



BEE. 2'2S

cylinders compressed together, and taking the form of

hexagonal prisms by the unilorm expansion of each.

The analogy of thtj forms produced by the law of

crystallization,—of the figures assumed by various

paVts in the animal and vegetable world, such as the

skin of the bat, the inner coat of the second stomach

ofruminant quadrupeds,— is also adduced by this cap-

tivating, but superficial writer, in support of his ar-

gument. However plausible this theory may at first

sight appear, it will not stand the test of a more se-

rious examination. The explanation he has attempt-

ed applies no farther than to the inclination of the

sides of the cells ; but he did not take into account,

perhaps from not having studied the subject mathe-

matically, the inclinations and forms of the planes

which close each cell, and so curiously conspire on

both sides to serve a similar office, M-^hile they at the

«ame time accurately fulfil a refined geometrical con-

dition. But it is sufficient confutation of the whole

theory to show, that it is directly at variance with

the actual process employed by the insects in the

construction of their combs.

It might be supposed that bees had been provided

by nature with instruments for building of a form

somewhat analogous to the angles of the cells ; but in

no part, either of the teeth, antennae, or feet, can

any such correspondence be traced. Their shape in

no respect answers to that of the rhombs, which are

constructed by their means, any more than the chisel

of the sculptor resembles the statue which it has

carved. The shape of the head is, indeed, triangu-

lar, but its three angles are acute, and different from

that of the planes of the cells. The form of the

plates of wax, as they are moulded in the pouches

into which this substance is secreted, is an irregular

pentagon, in no respect affording a model for any of

the parts which compose the honeycomb. Hunter,

observing that the thickness of the partition was

nearly equal to that of the scale of wax, thought that

the bees apply these scales immediately to the forma-

tion of the partition, by merely cementing them to-

gether. Reaumur, notwithstanding the use of glass

hives, had not been able to discover the mystery of

their process of architecture ; but inferred, from what

he saw, that the wax was rejected from the stomach

in the form of a wliite frothy liquor. No naturahst,

indeed, prior to Huber, had been able to follow these

insects in their labours, on account of their crowding

together in a thick mass while th..'y are building

;

but tlie expedients resorted to hy that ingenious phi-

losopher have unfolded the whole process, which he

has. given with great detail in the second volume of

his Observations sur les Abeilles. Huber witnessed

the whole of their actions, and saw that each bee
drew out, with its liind feet, one of the plates of wax
from under the scales where it was lodged, and, carry-

ing it to the mouth in a vertical position, turned it

round, so that every part of its edge was made to

pass in succession under the cutting edge of the jaws

;

it was thus soon divided into very small fragments,

while at the same time a frothy liquor was poured
upon it from the tongue, so as to form it into a per-

fectly plastic mass. This liquor gave the wax a
whiteness and opacity which it did not possess origi-

aally^ and rendered it at the san^e time tenacious and

ductile. A quantity of^ wax thus prepared for use is

accumulated, and applied to further the work in the

manner we are presently to describe.

But, in considering the process by which the comb
is fo med, a circumstance should be pointed out,

which seems not to have been particularly noticed by
any author except Huber ; and yet it is one of essen-

tial importance in studying their process of architec-

ture,—it is, that the first row of cells, on either side,

are of a form very different from that of the subse-

quent rows. As they take their origin from a plane

surface, two of the sides necessary to complete the

hexagon are cut off by this plane, so that the gene-

ral form of the orifice is pentagonal ; and the bot-

tom of the cells on one side are composed of two

equal rhombs only, and, on the other side, of two

trapezoidal planes, with one rhomb. Such a modifi-

cation of shape was necessary, in order to prepare

the way for the regularly formed cells which were to

follow.

The foundations of the combs are laid by the bees

raising a solid block or plate of wax, of a semicircu-

lar form. In this they scoop out a small vertical

channel, of the size of an ordinary cell. The sides

of this channel are then strengthened by additions

of wax. On the opposite side, two other channels

are formed, one on each side of the plane opposite

to the former channel. The extremities of these

channels, which at first present a curved outline, are

then fashioned into straight walls, forming an angle

at each vertex. The bottom of each cell being thus

sketched out, the design is completed by raising walls

round the sides. Different bees generally work on

the opposite sides at the same lime, and appear to

havesome perception ofthe thickness of the partitions,

and of the situation of the opposite walls, in which they

are perhaps guided by slight prominences, occasioned

by the depressions which correspond to them on the

other side ; and they scrape off the wax in those

places where its thickness is greatest ; that is, where
the bees on the other side had accumulated mate-

rials. In this way, then, in constructing the succes-

sive rows, the axis of each cell will be found to oc-

cupy the most retiring parts of the partition, and
will be opposite to the junction of three of the op-

posite cells.

Soon after the bees have completed the founda-

tions, and constructed a few of the cells of the cen-

tral comb, they begin two others, one on each side,

at the proper distance, and in this manner continue

to form others in succession, in proportion as the for-

mer are advanced. Their object, at first, seems to

be, to extend the surface of the work, so as to ad-

mit of the greatest possible number of workers being

employed at one and the same time. In this way,

then, the work proceeds from all points at once, new
cells being begun before the former are completed,

so that the whole comb, while it is in progress of

construction, has a semi-lenticular shape, broader at

the top, and tapering below and towards the sides.

It extends downwards, however, more rapidly than

in any other direction, and its surfaces do not be-

come parallel to each other, till the last stage of the

building process. When this is completed, the whole

is further strengthened by an additional coating

Bee.
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Bep. of propolis, round the margin of all the cells ; and

^"^"'^"^^the junctions of every plane, both of the sides

and bottoms of the cells, are also soldered together

by a lining of the same substance. The edges of the

combs are also secured in their situations by being

glued to the side of the hive, and supported by fresh

abutments of propolis. Sometimes a mixture of wax
and propolis, manufactured by the bees themselves,

is emplo3'^ed as the cementing material. The first

coating of this compound substance is denominated

Commosis by Pliny, and described as having a bitter

taste ; the second, or the Pissoceros of the same
author, is stated to be of a thinner consistence, and
more adhesive than the former ; while the third sub-

stance or propolis is com[>letely solid.

The cells recently constructed are . perfectly

white, but in a short time they are found of a yellow

tint, which becomes gradually deeper, and when
very ancient gives them a dark brown cast. It is

therefore easy to distinguish in a hive the successive

periods of formation of different portions of the

combs. From the researches of Huber, it appears,

that these variations of colour are not owing to any
changes in the wax itself, but to additional coatings

of a peculiar varnish, consisting of propolis and a

colouring matter. The latter differs materially from
propolis, being wholly insoluble in alcohol. It loses

its colour by the action of nitric acid, or the light

of the sun. Its origin has not yet been discovered ;

nor has the mode in which it is applied been clearly

made out
;
although Huber presumes, from his ob-

servations, that they spread it by means of their

mandibles, which he has seen them rub against the

sides of the cells, while they acquired a yellow co-

lour from the operation.
Different Such is the general outline of the architectural

laboui-s of the bee. A number of modifications are

however met with, adapting them to various pur-

poses and to new circumstances. The cells are re-

quired to be of different sizes for the reception

of different sorts of eggs and larvae. The smallest,

which are also the most numerous, are appropriated

to the eggs of the working-bees ; a larger sort re-

ceive those of the males ; and a small number of

veiy large cells are destined for the education

of the young queens, and are therefore called

royal cells. The first set ai-e generally 5 5 lines in

depth, and 2j in diameter ; the second are from 7

to 7^ lines in depth, and Sfths in diameter; while

the royal cells are above one inch deep, one-third of

an inch wide, and their walls about one-eighth of an

inch in thickness. Other cells, again, are set apart

as magazines of honey, or of pollen
;
they are made

twice as deep as the common cells, and their axes

are inclined to the horizon, so that their mouths are

in the highest part, and their liquid contents may be

more easily retained. When these are filled, they

are closed up by the bees with a wall of wax, and
opened only when necessity requires.

The regularity of the cells is often disturbed in

consequence of the admixture of rows of larger

cells with those of smaller dimensions ; but the py-
ramidal partitions are adapted by successive grada-

Cellsof tions to these changes; so that in many rows of
Transition, jyhat may be called cells of transition, the bottom

10

Kinds of
Cells,

presents four planes instead of three, two being tfa- Be«*

peziums, and the other two irregular hexagons.

These irregularities are met with chiefly in the

combs most distant from the central one. When an
abundant supply of honey induces them to lay up a

large quantity in store, they build up for this pur-

pose the walls of common cells so as to give them a

greater depth. The royal cells are often raised

from the ruins of a number of other cells, which are

destroyed to make room for them
;
they are usually

built on the edge of some of the shorter combs, and
often in the very centre of the hive. Sometimes there

arc but three or four of them ; at other times eleven,

or even fourteen, have been counted in the same
hive. They are formed of a mixture of propolis and
wax ; their form is oblong, resembling that of a

pear ; their position is always vertical, so that when
they arise from amidst other cells, they are placed

against the mouths of those cells, and project be-

yond the common surface of the comb. They are

perfectly smooth on the inner surface ; while their

outer side is covered with a kind of hexagonal fret-

work, as if they were intended for the foundation of

regular cells.

As soon as a sufficient number of cells have been Deposiiioi

constructed, the queen begins to deposit her eggs, of the Egg

In those that have been impregnated the preceding

year, the oviducts begin to swell early in the spring,

so that by the month of March they are ready to

come forth. The queen-bee is, therefore, the ear-

liest breeder of any insect we are acquainted with.

But the young queens are capable 'of laying eggs

thirty-six houi-s after impregnation. It appears to

be now well ascertained by the experiments of Hu-
ber, that she is aware of the nature of the eggs she

is laying, and deposits each in the kind of cell adapt-

ed to receive it. She may be seen examining atten.

lively the capacity of the cell before laying her egg.

She passes thus from one cell to another, allowing

herself hardly any interval of repose. She commonly
lays two hundred eggs in a day ; but if the weather

be warm, and vegetation luxuriant, she will lay a

much greater number. The cold of autumn sus-

pends this process. The eggs first produced are

those of labourers, and their deposition continues for

ten or twelve days, during which interval, the work-

ing-bees are busily employed in constructing the

larger cells. The queen next acquires a considera-

ble increase of size, so as to walk with difficulty.

She then lays male eggs in the large cells, during a

period of from sixteen to twenty-four days. They
are less numerous than the former eggs, in the pro-

portion of one to thirty.

These industrious insects now set about construct-

ing royal cells ; and the queen-bee, having finished

her deposition of male eggs, begins again to lay those

of the common bees ; and finding royal cells open for

their reception, deposits a single egg in each, but

only at intervals of one or two days ; the common
cells receiving those laid in the meantime. When
the hive is not sufficiently numerous, or the season

has been unproductive, no royal cells are formed

;

and the education of a queen is not attempted.

As soon as the eggs are deposited, the bees eager- Nourish-

ly seek for that species of nourishment on which the™^"*
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larva is to be fed. This consists ofpollen, with a pro-

portion of honey and of water, which is partly di-

gested in the stomachs of the nursing bees, and which

is made to vary in its qualities according to the age

of the young. Pollen is afforded by flowers in the

spring in sucli abundance that the bees of a single

hive will often carry home above a pound of this

substance in one day. The eggs of bees are of a

lengthened oval shape, with a slight curvature, and

of a bluish white colour. They are hatched without

requiring any particular attention on the part of the

bees, except that of keeping up a proper tempera-

ture ; in which case, three days are sufficient for the

exclusion of the larva. The larva has the appear-

ance of a small white worm without feet, which re-

mains generally coiled up at the bottom of the cell.

The nursing bees feed it with great assiduity, with

the kind of jelly above described, and in every

respect exhibit the greatest attachment for them.

Mr Hunter says that a young bee-maggot might

easily be brought up by any person who would be

attentive to feed it. , It may be seen opening its two

lateral pincers to receive the food, and then swallow-

ing it. As it grows up, it casts its cuticle, like the

larvae of other insects- In the course of five or six

days, it has attained its full size, and nearly tills the

cell in which it is lodged : it now ceases to eat, and

the bees close up its cell with a covering of wax, or

rather consisting of a mixtui-e of wax and propolis,

which they possess the art of amalgamating together.

During the next thirty-six hours, the larva is en-

gaged in spinning its cocoon ; and in three days more,

it is converted into the state of pupa or chrysalis.

In this state it is perfectly white, and every part of

the future bee may be distinguished through its

transparent covering. In the course of a week, it

tears asunder its investing membrane, makes its way
through the outer wall of its prison, and emerges in

its perfect form. Reckoning from the time that

the egg is laid, it is only on the twentieth day of its

existence that this last metamorphosis is completed.

No sooner has it thus emancipated itself, than its

guardians assemble round it, caress it with their

tongues, and supply it plentifully with food. They
clean out the cell which it had been occupying,

leaving untouched, however, the greater part of the

web, which thus serves to bind together still more
firmly the sides of the comb. The colour of the

bee, when it quits the cell, is a light grey ; it re-

quires two days before it can attain sufficient strength

for flying. The metamorphoses of the male-bee

follov/ the same progress, but require a few days

longer for their completion, occupying about twenty-

four days from the time of the egg being laid, to the

attainment of the perfect state.

The eggs deposited in the royal cells are precisely

'n-Bee
s™^'^** those of the working-bees, and might be

' substituted the one for the other. The larva arises

from it precisely in the saiTie manner, and does not

differ from the larva of the workers. But the atten-

tion of the nursing bees is more incessantly bestow-

ed on them
;
they are supplied with a peculiar kind

of food, which appears to be more stimulating than

that of ordinary bees. It has not the same mawkisii

taste, and is evidently acescent. It is furnished to
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Bee.the royal larva in greater quantities than it can con-
sume, so that a portion always remains behind in the
cell, after their transformation. The growth of the

larva, and the development of all its organs, are very
much accelerated by this treatment ; so that in five

days, it is prepared to spin its web ; and the bees
enclose it by building up a wall at the mouth of its

cell. The web is completed in twenty-four hours

;

two days and a half are consumed in a state of in-

action, and then the larva transforms itself into a
pupa. It remains between four and five days in this

state ; and thus, on the sixteenth day after the egg
has been laid, it has produced the perfect insect.

When this change is about to take place, the bees
gnaw away part of the wax covering of the cell, till

at last it becomes pellucid from its extreme thinness.

This must not only facihtate the exit of the fly, but
may possibly be useful in permitting the evaporation

of the superabundant fluids.

But the queen-bee, although perfectly formed, is
Rivalship of

not always at liberty to come out of her prison ; for
Queens,

if the queen mother be still in the hive, waiting a
favourable state of the weather to conduct another
swarm, the bees do not suffer the yo\mg queens to

stir out, they even strengthen the covering of the

cell by an additional coating of wax, perforating

it with a small hole, through which the prisoner can
thrust out its trunk, in order to be fed by those who
guard it. The royal prisoners continually utter a
kind of plaintive song, the modulations of which are
said to vary. One consequence of their detention is,

that they are capable of flying as soon as they are
set at liberty. But the motive of this pi-oceeding,

on the part of the bees who guard them, is to be
found in the implacable hatred which the old qaeen
bears against all those of her own sex, and which
impels her to destroy without mercy all the young
queens that come v/ithin her reach. The working
bees are, on this account, very solicitous to prevent,

her even approaching the royal cells, while there is

any prospect of a swarm being about to take place.

They establish themselves as a guard around these
cells, and, forgetting their allegiance on this occa-
sion, actually beat her off as often as she endeavours
to come near them. If, on the other hand, the
swarming season is over, or circumstances prevent
any farther swarms from being sent off, the bees do
not interpose any obstacle to the fury of the old
queen, who immediately begins the work of destruc-
tion, transfixing with her sting, one after the otiier,

the whole of the royal brood, while they are yet
confined in their cells. It is observed by Huber,
that the royal larvae construct only imperfect co-
coons, open behind, and enveloping only the head,
tliorax, and first ring of the abdomen ; and con-
ceives that the intention of nature in this apparent
imperfection, is that they may be exposed, to the

mortal sting of the queen, to whom they may be
given up as a sacrifice.

When the old queen has taken her departure
along with the first swarm, the young queens are li-

berated in succession, at intervals of a few days, in

order to prevent their attacking and destroying ©ne
another, which would be the infallible consequence
of their meeting. This exterminating warfare is
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prevented by the vigilance of the bees who guard

them, so long as new swarms are expected to take

place. When a young queen is liberated, she is,

like others of her sex, anxious to get rid of her

rivals, and even at that early age seeks to destroy

her sisters, who are still confined in the other royal

cells ; but as often as she approaches them she is

bit, pulled and chased without ceremony by the cen-

tinels. But when the season is too far advanced for

swarming, or when the hive is too much exhausted

in its population by the swarms that have already

been sent off, they no longer interfere in preserving

peace, and the first that acquires her liberty pro-

ceeds to the massacre of all her rivals. If two or

more queens should happen to issue out at the same

moment, they mutually seek each other, and fight

till one is killed; and the survivor is immediately

received as the sovereign of the hive. The bees, far

from seeking to prevent these battles, appear to ex-

cite the combatants against each other, surrounding

and bringing them back to the charge when dispos-

ed to recede from each other ; but when either of

the queens shows a disposition to approach her anta-

gonist, all the bees forming the clusters instantly

give way to allow her full liberty for the attack.

The first use which the conquering queen makes of

her victory is to secure herself against fresh dangers

by destroying all her future rivals in the royal cells
;

while the other bees, who are spectators of the car-

nage, share in the spoil, greedily devouring any food

which may be found at the bottom of the cells, and

even sucking the fluid from the abdomen of the

pupae before they toss out the carcasses.

The impregnation of the queen-bee was formerly

involved in the deepest obscurity, and has given rise

to a multitude of very fanciful opinions. Some have

denied that any intercourse with the male was ne-

cessary for the fecundation of the eggs, Swammer-

dam supposed that the mere effluvia proceeding

from the males, where they were collected in clus-

ters, was sufficiently active to produce this effect, by

penetrating the body of the female. Huber proved,

by a decisive experiment, that no such consequence

resulted from these effluvia. Maraldi imagined that

the eggs were fecundated by the drones, after being

deposited in the cells, in the same way that the

spawn of fishes is rendered prolific by the milters.

Mr Debraw of Cambridge, in a paper published in

the Philosophical Transactions, of which an account

is giv€n under the article Bee, in the Encyclopcedia,

fancied that he had seen the milt-like fluid in the

cells. But this appearance has been shown by Huber

to be a mere optical illusion, arising from the re-

flection of light at the bottom of the cell. When
the males are excluded from the hive, the queen is

as fertile, and the eggs as prolific, as when they are

present. Hattorff supposed that the queen is capable

of impregnating herself ; an opinion which was sup-

ported by Schirach and Wilhelmi, and was even

favourably received by Bonnet, as it in some mea-

sure accorded with his discoveries respecting the

Aphis, of which our readers will find an account

in the article Aphis. (See Encyclopedia.) Lin-

paeus was of opinion that an actual union between

the sexes took place, and Reaumur fancied that he

had seen this happen within the hive. There is, Bee.

however, great reason to think that he was mistaken.

Huber has clearly proved that the queens are never
impregnated as long as they remain in the interior

of the hive
; and, if confined within it, continue

barren, though surrounded by males. It is only
during her flight, at a considerable height in the air,

that the male has complete access to her so as to

effect the impregnation. In half an hour the queen-
bee returns to the hive with unequivocal proofs of
the intercourse that has taken place, for she has in

fact robbed the drone of the organs concerned in

this operation ; and the drone, thus mutilated, is left

to perish on the ground. From its being necessary

that the queen should fly to a distance in order ta
be impregnated, Huber infers the necessity of a
great number of drones being attached to the hive,

that there may be a sufficient chance of her meeting
one of them during her aerial excursion.

i

We are now to direct our attention to the migra- Preparati

j

tions of bees, by which new colonies, similar to that for Swarm
which had originally peopled the parent hive, are '°S«

founded. The final causes of this phenomenon are

sufBciently obvious ; but it does not so clearly ap-
pear to what circumstances it is immediately owing.

|

The increasing population of a hive probably occa-
sions inconvenience from the want of room, the in-

crease of heat, and the greater vitiation of the air

;

inconveniences which become still more serious as

the summer advances. The spring is accordingly

the commencement of the swarming season ; no
swarm, indeed, will ever take place while the weather
is cold, nor until the hive is well-stocked with eggs
of every kind. The queen-bee, in consequence of

the great number of eggs she has been laying, is now
reduced to a more slender shape, and is well fitted

for flight. Her aversion for the royal brood, which
she seems to foresee will in no long time become able

to dispute the throne with her, and the vain attempts

she makes to destroy them in the cradle, in which
she is invariably repelled by the bees who guard
them, produce in her a constant restlessness and agi-

tation, which, as Huber lepresents it, rises to a de-

gree of delirium. This frenzy, from whatever

cause it may originate, is communicated to the

workers ; they may be seen hurrying to and fro in

the combs, with evident marks of impatience ; the

heat of the hive is increased by their tumultuous

movements ; it sometimes rises suddenly, on these

occasions, from 92° to above 104°. A general buzz

is heard throughout the hive. This state recurs

from time to time, for some days before the swarm
is actually on the wing; and the interval is oc-

cupied in making preparations for the approach-

ing expedition. Provisions are collected in greater

quantity by the working-bees. Mr Hunter killed

several of those that came away, and found their

crops full, while those that remained in the hive had

their crops not near so full. Scouts are sent out to

look for a proper habitation. Mr Knight, in the

Philosophical Transactions, gives us a curious ac-

count of his observations on their manoeuvres in

this respect. In the cavity of a hollow tree, which,

by the application of a board, had been fitted up

for the reception of the swarms, he constantly oh-
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served " that, about fourteen days previous to their

' arrival, a small number of bees, varying from twenty

to fifty, were every day employed in examining,

and apparently in keeping possession of the cavity

;

for if molested, they showed evident signs of displea-

sure, though they never employed their stings in

defending their proposed habitation. Their exami-

nation was not confined to the cavity, but extended

to the external parts of the tree above ; and every

dead knot particularly arrested their attention, as f

they had been apprehensive of being injured by
moisture, which this might admit into the cavity

below ; and they apparently did not leave any part

of the bark near the cavity unexamined. A part

of the colony, which purposed to emigrate, appeared

in this case to have been delegated to search for a

proper habitation ; and the individual who succeed-

ed must have apparently had some means of convey-

ing information of his success to others ; for it can-

not be supposed that fifty bees should each accident-

ally meet at, and fix upon the same cavity, at a

mile distant from their hive, which Mr Knight has

frequently observed them to do, in a wood where
several trees were adapted for their reception

;
and,

indeed, he observed, that they almost uniformly se-

lected that cavity, which he himself thought was the

best adapted to their use. It not unfrequently hap-

pened, that swarms of his own bees took possession

of these cavities, and such swarms were in several

instances followed from his garden to the trees ; and
they were observed to deviate very little from the

direct line between the one point and the other,

which seems to indicate that those bees, who had
formerly acted as purveyors, now became guides.''

On the day on which the swarm quits the hive,

few of the workers roam to any distance, but seve-

ral are seen performing circles in the air round the

hive. The noise is on a sudden hushed ; and all the

bees enter the hive; this silence announces their

immediate departure. A few workers appear at

the door, turn towards the hive, and striking with

their wings, give, as it were, the signal for flight.

All those who are to accompany the expedition rush

towards the door, and issue forth with wonderful rapi-

dity, rising in the air and hovering for sometime, as if

in order to wait for the assemblage of the whole troop.

Then, following the motions of the queen, they settle

wherever she alights, forming a dense cluster around
her. Sometimes, from weakness, or other cause,

she returns back to the hive, and is immediately at-

tended thither by the rest. But if the weather be
fine, the expedition is only deferred for one or two
days, and again takes its departure. If their return

be owing to the loss of their queen, they remain a
fortnight or longer before the attempt to migrate is

renewed, and then the swarm is much larger than

before, which renders it probable that they have
waited for the queen that was to go off with the

next swarm. Sometimes when every thing indicates

approaching emigration, the passage of a cloud

across the sun will suspend all their operations, and
the previous bustle gives place to a state of perfect

calm. But, if the day be not far advanced, the

breaking out of sunshine will renew the commotion,
and determine the motuent of actual flight.

Bee.The swarm having rested for some time on the

first landing-place, and collected the whole of its

numbers, soars again in the air, keeping in a close

phalanx, and directing its course with great velocity

to the spot which their guides had selected ; giving

Out, at the same time, a loud and acute toned hum
by the action of their wings.

The parent hive, thus deserted by its queen and Succession

a large proportion of its inhabitants, is busily occu-
Swarms,

pied in repairing its loss. The bees which remain
quietly pursue their labours ; the young brood, soon
arriving at maturity, quickly fill up every deficiency

;

and young queens, being allowed their liberty, one
after the other, conduct in their turns new swarms,

in the same manner as the first. The second swarm
is not sent off till after the space of from five to ten

days after the first. The following swarms succeed

quicker to each other, but consist of smaller num-
bers than the earlier ones. If it happen that two
queens are found in a swarm, either the swarm di-

vides itself into two, and have separate destinations,

or a single combat between the queens decides on
which of them the empire is to devolve. Sometimes,

indeed, they appear not to perceive each other, and
the parties belonging to each construct separate

combs within the same hive ; but no sooner do these

combs come in contact, and thus give occasion to

the queens meeting each other, than the contest be-

gins, and it does not terminate but by the death of

one of the rival queens. Successive swarms are sent

off so long as the increase of population admits of it,

and the numbers thus produced in a season depends
on a variety of circumstances, such as the abundance
of flowers, and the warmth of the climate, and the

capacity of the hive. Bosc, while he was French
consul in Carolina, found a hive in the woods which
had been robbed of its wax and honey by the ne-

groes ; he contrived to convey the bees in his hat to

a hive in his garden ; he obtained from this hive

eleven swarms before the end of autumn ; and these

again afforded him the same number of secondary

swarms, so that, by the end of the year, he had
twenty-two hives stocked from the one he had thus

saved from destruction. In this country, a hive

commonly sends off only two, and sometimes three

swarms in the course of the summer.
Very few drones accompany the new colonies ; Massacre of

so that almost all those produced in the spring re-
l>i'ones.

main in the hive. But when the queens are impreg-

nated, and no new swarms are about to take plac^

the workers, who had till then suffered them to live

unmolested in the hive, are on a sudden seized with

a deadly fury towards them, and a scene of carnage

ensues. This usually happens in July or August.

They chase their unhappy victims in every quarter,

till they seek a refuge at the bottom of the hive,

where they collect in crowds, and are indiscrimi-

nately, and without a single exception, massacred

by the working-bees, who, with implacable fury,

transfix them with their stings, and throw the dead
bodies out of the hive. So great is their antipathy

to all the race of drones, that they destroy, at the

same time, the male eggs and larvae, and tear open
the cocoons of their pupae, in order to devote them
to one common destruction. This sacrifice of the
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males is not, however, the effect of a blind and indis-

criminating instinct ; for if a hive be deprived of its

queen, the massacre does not take place, while the

hottest persecution rages in all the surirounding hives.

In this case the males are allowed to survive one winter.

Having thus got rid of the useless mouths, which

consumed, without any advantage to the public,

a large portion of their provisions, the bees spend

the remainder of the summer in collecting stores of

honey and of poUen for the ensuing winter. Their

gleanings are now less abundant than in the spring,

and require more labour in the search and collec-

tion. But at this season, the leaves of many kinds

of trees, which are covered in the morning with a

saccharine fluid that transudes through them, fur-

nish them with a species of nourishment, which,

though of very inferior quality to the fluid of the

nectaria, still contributes to their support. Fruit is

also attacked by bees, after the cuticular covering

has been broke through by birds or snails. They

also find nutriment in the Honey-dew, which is an

excrementitious fluid from the Aphis. (See that ar-

ticle). Often, however, these resources fail, and

the hive is threatened with famine. On these occa-

sions, the distressed bees often betake themselves to

-plunder. Spies are sent out to examine the neigh-

bouring hives ; allured by the smell of honey, they

examine the appearance and strength of its posses-

sors ;
and, selecting the weakest hive as the object of

attack, they begin a furious onset, which costs

great numbers their hves. If the invaders should

fail in their attempt to force the entrance, they re-

treat, and are not pursued by those whom they have

assailed ; but if they succeed in making good the

assault, the war continues to rage in the interior of

tlie hive, till one party is utterly exterminated ; re-

inforcements are sent for by the invading army, and

the bees from the neighbouring hives often join the

assailants and share in the plunder. In a short

time the whole of the enemy's magazines are com-

pletely emptied. If on the other hand, the invad-

ers should be defeated, the successful party is by no

means safe from the attacks of the bees from other

hives, if any of them should chance to have mingled

in the fray, and especially if they have once pene-

trated as far as the magazines, for in that case they

are sure to return, accompanied with a large rein-

forcement, and the unfortunate hive that has been

once attacked, ultimately falls a sacrifice to these

I'epeated invasions.

The close of autumn puts a period to their labours

abroad. They then live on the provisions they have

amassed, till the cold of winter reduces them to a

torpid state ; from which they awake on the return

of vernal warmth, and renew the same circle of la-

bours. Sometimes the strong light reflected from

the snow during a clear sunshine, deceives them

with the appearance of warmth, and some bees are

tempted to issue forth in order to collect provisions.

All who thus venture out perish by the cold in a

few minutes.

Bees seldom die a natural death. They are at all

times exposed to a variety of accidents, which thin

their numbers ; so that the average duration of their

lives does not exceed one year. We may conclude

that the whole generation is renewed in that space Bee,

of time, from the results of experiments which have

been tried of marking all the individuals of a hive in

the spring, when it was found that none were in ex-

istence the next season. They are the natural prey

of a number of quadrupeds, birds and insects ; many
are overtaken by stormy weather, or fly to too great

a distance, and never find their way back again to

the hive ; others are benumbed by cold ; and num-
bers perish in battle with others of their own species,

or lose their lives by being unable to withdraw the

stings which they have employed against their ene-

mies. The fecundity of the queen-bee is, however, Fecundifj

adequate not only to repair these losses, but to mul-
qJ^^j^ -g^

tiply the population in a very high progression. It

is computed that in France a single queen will lay

from 30 to 60,000 eggs ; this however varies accord-

ing to the climate ; for in Carolina and the West
Indies, they are known to produce at least three

times this number. A single intercourse with the

male is sufficient for the fecundation of all the eggs

which the queen lays for at least two years, as has been

proved by Huber ; but its influence probably ex-

tends to all the eggs which the queen may lay dur-

ing the rest of her life. The same queen has been

observed to conduct swarms for two successive years
;

but the natural period of their lives is not known with

any certainty. The ancients supposed it to be seven

years, but Feburier suspects, that, like the males, they

are destroyed by the labourers, when they have ful-

filled their destination; for he was witness to an attack

made by six labourers on a queen, whom he rescued

with difficulty. Mr Hunter observes, that, judg-

ing from analogy, a' bee's natural life is limited to a

certain number of seasons ; for he conceives that no

individual insect of any species lives one month

longer than the others of the same species. In the

bee, one might suppose the period of life to be equal

to the time that a hive can last ; but this is not a

necessary consequence, since they keep up a sue-
[

cession of generations. The comb of the hive may Durability

be said to be the furniture and storehouse of the ^'^^'^e

bees, which by use must wear out ;
but, indepen

dently of this, it will, in time, become unfit for use,

by the accumulation of cocoons, together with the

excrements of the maggots, which are never remov-

ed. The former, indeed, lines the whole cell, top,

sides and bottom ; and may be distinguished from

the cocoons of former maggots, that have been

hatched in the same cell, by a portion of dried ex-

crement, which is interposed between them, at the

bottom of the cell. Mr Hunter has counted above

twenty different linings in one cell, and found the

cell about one quarter, or one-third filled up. A
piece of comb so circcumstanced, when boiled for

the wax, will keep its form, and the small quantity

of wax is squeezed out at different parts, as if squeez-

ed out of a sponge, and runs together in the cre-

vices ; while a piece of comb that never has been

bred in, even of the same hive, melts almost wholly

down. Hence, the combs can only last a certain

number of years* However, to make tliem last long-

er, the bees often add a little to the mouth of the

cell, which is seldom done with wax alone, but

with some sort of mixture; and they sometimes

Combs.
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Mm.. cover the silk lining of the last chrysalis ; but all

this, observes Mr Hunter, makes such cells clumsy,

in comparison to the original ones.

We have thus given an account of the principal

facts in the history of bees, as far as they relate to

the usual or natural condition of these insects. _We

shall conclude with the relation of several curious

phenomena, which they exhibit under particular and

unusual circumstances, in which accident, or the

designs of the experimenter, may have placed them,

fliat hap- The loss of the queen is an event which h^s the
jns when ^^^^ marked influence on their conduct. Although

gfr the queen is constantly an object of attention and of

ueeji. strong affection to the whole community, they are

not immediately sensible of her absence when she is

removed from the hive. The ordinary labours are

continued without interruption, and it is not till a

whole hour has elapsed,, that symptoms of uneasiness

are manifested, and it is even then only partially dis-

played. The inquietude begins in one part of the

hive, the workers become restless, abandon the young

which they were feeding, run to and fro, and, by

striking each other with their antennae, communi-

cate the alarming intelligence very quickly to their

companions. The ferment soon extends to the whole

community ; the bees rush precipitately out of the

hive, and seek for their lost queen in every direction.

This state of confusion continues for two or three,

and sometimes for five hours, but never longer. Tran-

quillity is again re-estabhshed ;
they return to their

labours ; and selecting one of the larvae that is not

more than three days old, they break down two of

the contiguous cells, sacrificing the larvae contained

in them, and proceed to build up one royal cell from

their ruins. They then supply the worm with the

food necessary to promote its quick growth
;
and,

leaving untouched the rhom.boidal bottom, they raise

around it a cylindrical enclosure. In three days, the

larva has grown to such a size as to require an exten-

sion of its lodging, and must inhabit a cell nearly of

a pyramidal figure, and hanging perpendicularly. A
new pyramidal tube is therefore constructed with the

wax of the surrounding cells, which is soldered at

right angles to the first, and the bees, working down-

wards, gradually contract its diameter from the base,

which is very wide, to the point. In proportion as

the worm grows, the bees labour in extending the

cell, and bring food, which they place before its

mouth, and round its body, forming a kind of coiled

zone around it. The worm, which can move only in

a spiral direction, turns incessantly to take its food

before its head ; it insensibly descends, and at length

arrives at the orifice of the cell. It then transforms

itself into a pupa, is enclosed with a covering of wax,

as before described, and, in the space of ten days,

I the original loss is thus repaired by the birth of a

i new queen. Schirach found, that if a number of

bees be confined with even a single larva, which, in

the natural course would have become a working bee,

they immediately set about giving it the royal educa-

tion above related, and thus raise it to the dignity of

queen.

While the hive remains without a queen, swarm-

ing can never take place, however crowded the hive

may be. The young queens are suffered to come

Bee.out of their cells without impediment, and, after a

number of deadly combats, the empire remains with

the survivor. Huber has made the singular observa-

tion, that two queens, however inveterate may be

their mutual hostility, never actually both destroy

each other ; and that vvhen, in the course of their

contest, they are placed in such a relative position

as that each has it in her power to strike a mertal

blow on the other with its sting, they suddenly sepa-

rate, and fly from each other with every appearance

of being panic-struck. The final cause of the in-

stinct that prompts this conduct is sufficiently obvi-

ous, as, without it, the hive would be altogether de-

prived of a queen.

The bees recognise the individual person of their

own queen. If another be palmed upon them, they

seize and surround her, so that she is either suffocat-

ed, or perishes with hunger ; for it is very remarka-

ble that the workers are never seen to attack a queen-

bee with their stings. If, however, more than eigh-

teen hours have elapsed before the stranger queen be

introduced, she has some chance of escape. The
bees do, indeed, at first seize and confine her, but

less rigidly ; and they soon begin to disperse, and at

length leave her to reign over a hive, in which she

was at first treated as a prisoner. If twenty-four -

hours have elapsed, the stranger will be well received

from the first, and at once admitted to the sovereign-

ty of the hive. If a supernumerary queen be intro-

duced into the hive, she is laid hold of by the bees,

and presented to the reigning queen, while a ring is

formed by the bees, who continue to be spectators,

and even promoters of the combat, in which one or

other of the queens is destined to perish. Schirach

and Reims had imagined that, in these circumstances,

the stranger met her death from the hands of the

working bees, but this mistake has been rectified by
Hubei", who gives the account above stated.

If the impregnation of the queen be delayed be- Retarded

yond the twenty-first day of her life, she begins soon ^^cunda-

after to lay the eggs of drones, and produces no
other kind of eggs during the remainder of her life.

This very curious and unexpected fact was disco-

vered by Huber, and has been satisfactorily esta-

blished by his very numerous and varied experiments,

although its explanation is perhaps attended with in-

superable difficulties. The body of a queen, whose
impregnation has thus been retarded, is shorter

than common, the extremities remain slender, while

the two first rings of the abdomen, or those next the

thorax, are uncommonly swollen. On dissecting the
' double ovary, both branches were found to be equal-

ly expanded and equally sound ; but the eggs were

apparently not placed so closely together as in com-
mon queens. It v/as not correctly ascertained, whe-
ther the queens, v/hose impregnation was retarded,

laid a number of drone eggs corresponding to the

whole number of eggs, both of workers and drones,

which they ought to have deposited ; but it is cer-

tain that they laid a greater number of drone eggs

than they ought naturally to have done. On these

occasions, the instinct of the queen-bee appears to

suffer, for she then lays her eggs indiscriminately in

large and in small cells ; those laid in large cells pro- -

ducing large drones ; those in small cells bmall

tion.
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Bee. drones; and she has been known to lay the eggs of

drones even in royal cells, some of which are always

constructed when the queen begins to lay male eggs.

It is curious that the workers were, on these last oc-

casions, deceived, and treated the embryo drones as

if they had been truly of the royal brood.

Prolific One of. the most remai-kable facts concerning the
Working- generation of bees, is the existence occasionally of
Bees.

prolific workers, the discovery of which we owe
to Reim. Although it was doubted by Bonnet, its

reality has been fully confirmed by the researches of

Huber ; and it explains what was before unaccount-

able, the production of eggs in hives absolutely des-

titute of a queen. It is also remarkable, that the

eggs thus produced are always those of drones. The
origin of these supplementary queens is accounted
for, from their having passed the vermicular state in

cells contiguous to the royal ones, and from their

having, at an early period, devoured some portion of

the stimulating jelly, which was destined for the

nourishment of the royal brood ; and from their

ovaria thus receiving a partial developement, which
renders them susceptible of being impregnated. It

is curious that these imperfect queens are still ob-

jects of jealousy and animosity to the queen-bee.

How they become impregnated has not been ascer-

tained ; but the fact of their being productive w^as

a strong confirmation of the truth of Schirach's theory

concerning the sexes of bees. Needham, to whom
the fact was known, had eluded the force of the ar-

gument, by pretending that these bees did not be-

long to the working class, but were real queens of

an unusually small size. The supposed absence of

ovaria in the working-bee was still, indeed, a diffi-

culty which tended to throw some degree of doubt
on the correctness of Schirach's doctrine. No per-

son, as Bonnet repeatedly alleges, could suppose that

these organs, however minute they might be, had
escaped the penetration of Swammerdara, who was
unrivalled in his anatomical skill in all that related

to insects, and who had bestowed great labour in the
- examination of the structure of the bee. What had

eluded his scalpel and microscope, was reserved for

the still finer hand, and more dexterous dissection of

a lady. Miss Jurine, the daughter of the celebrated

naturalist of Geneva, has discovered, by adopting a

particular method of preparing the object to be view-

ed, the rudiments of ovaria in the common working-
bee; she examined a great number, and never failed

to find them. Cuvier, in his Lemons cTAnatomie
Comparce, mentions a suspicion that he had seen

some very small oviducts in the working-bees, a sus-

picion which we now find to be completely verified.

Effects of have next to relate the event of experiments

Mutilations^ of a more cruel kind, but which illustrate several

points in the physiology of these insects. The am-
putation of the four wings of the queen did not in-

terfere with her laying of the eggs, and the workers

did not show her the less attention on account of her

being thus mutilated. Of course, if the operation be
performed before she is impregnated, she remains

barren, since it is necessary for the sexual congress

that she should fly out of the hive. The amputation
of a single antenna appeared, to be productive of no
tbad consequence of any kind ; but the removal of

both the antennae was followed with singular efFeots. Bee.

The queen who had suffered this operation ran about '*^*V^
in apparent disorder, dropping her eggs at random,

'

and was incapable of directing her trunk with preci-

sion to the food that was offered her. At times she
appeared desirous of escaping from the hive, and
when this was prevented, she returned in a state of
delirium, was indifferent to the caresses of the work-
ers, and received another similarly mutilated queen,
that was presented to her, without the least symptom
of dislike. The workers, on the other hand, received

the stranger queen with great respect, although the

first still remained in the hive. A third queen, not
mutilated, was next introduced ; she was very ill re-

ceived, and immediately detained and kept close

prisoner. When the queen deprived of her antennae

was allowed to quit the hive, she was followed by
none of the workers, and was abandoned to her fate.

Bees naturally build from above downwards, but Variation!

may, by a particular artifice, devised by Huber, be tlieif

induced to reverse this process. For this purpose, a
y^J^^Jj^f

glass hive, with slender laths fixed at the bottom of
"*

it, must be provided, and the bees confined in it.

They are unable to fasten themselves to the smooth
surfaces, and, therefore, establish the foundations of

the combs on the wood, and are forced to proceed in

a direction opposite to the usual one ; in this way
Huber was enabled to observe their proceedings.

But the readiest mode of inducing them to build in

any particular direction, is to supply them with por-

tions of ready-made combs, which should be fixed

with wires in the proper position ; and they will al-

ways continue to complete them upon the model
presented to them. The hive which Huber recom-
mends is constructed on this principle, consisting of

upright frames of a square form, fitted to each other,

and of such a size as just to contain each of them a

single comb ; by separating these, every part of the

hive can be laid open and examined with the utmost
,

ease. Feburier has improved upon this construction

by changing the shape of the frames from a square

to a trapezium, having an acute angle at the summit,

a form which allows the moisture that collects at the

top to run down the sides more easily than it would
do from a flat roof. In this way, any portion of

the honey or wax may be removed at pleasure, with-

out hurting or incommoding any one of the bees

;

and artificial swarms may, at the proper season, be

readily procured, by dividing the hive into two por-

tions, and adapting empty frames to each portion.

The wasp and the hornet have long been known Enemies o

as the determined enemies of the bee, committing Btfs.

great ravages among these weaker insects
;
they at-

tack them individually, but oftener commit their

aggressions in large armies, on which occasions

numbers perish on both sides. In some parts of

America, wasps have multiplied to so great a de-

gree, as to render it impossible to rear bees. Among
quadrupeds, the ant-eater occasionally devours them.

The bear and the badger overturn the hives, and

plunder their contents. Rats and mice are very

formidable enemies, as they invade them at all sea-

sons, and especially during their torpid state, when
they are incapable of revenging the aggression.

The woodpecker may succeed in breaking through
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the hive, and then speedily destroys all its inhabi-

tants ; the swallow, the sparrow, the titmouse, the

y cuckoo, and the Merops apiaster, of bec'eater, and
poultry of every kind, prey upon them separately.

According to Bosc, they are also food for the shrikes,

and for the Falco apivorus. Lizards watch for them,
and seize them as they alight near the hive. Toads
occasionally devour them. They are in some danger
from the larger kinds of spiders, and of Libellulat,

as also from the PhilantJius apivorus of Fabricius.

But the most insidious and destructive enemy of
these insects is the moth ; various species of which,
particularly the Phalena meUollena, insinuate them-
selves into the hive, and deposit their eggs unperceiv-

ed between the cells, in such numbers, that the hive

is soon overrun with the larvae, where they are hatch-

ed, and the bees are forced to abandon the hive.

A new enemy of the same tribe has been lately dis-

covered by Huber, in the Sphinx airopos, well

known by the name of death's head. Towards the
end of autumn, when the bees have filled their ma-
gazines, a loud hum is sometimes heard near their

habitation, and a multitude of bees come out during
the night, and fly about in the utmost confusion.

The tumult continues for several hours, and the next
morning a number of dead bees are strewed before
the hive. On examining the hive, it is found to

have been robbed of all its honey, and the bees do
not return to it. These effects result from the in-

cursions of the sphinx, which watches its opportuni-

ty to introduce itself into the hive during the night,

when the bees are deprived of the advantages of vi-

sion, which the sphinx enjoys in greater perfection

at this period. By rendering the door-way extreme-
ly narrow, so as only to admit a single bee at a timcj

this accident may be prevented ; and it is curious
that the bees themselves frequently anticipate this

danger, and provide against it by employing, of their

own accord, the very same mode of defence. They
construct a thick wall which barricades the entrance,
and resembles a regular fortification, with bastions,

casemates, and massive gateways. They often, in-

deed, have recourse to a similar contrivance for pro-
tection against the pillaging-bees, enabling them to
repel the assault with greater effect. At other times
when the danger is less pressing, the inconveniences
of so narrow a gateway being strongly felt, they
enlarge it by removing the fortification they had
built, and do not again construct it unless the appear-
ance of the enemy in the ensuing season should in-

spire them with fresh alarms. If, on the other hand,,
the precaution of narrowing the gateway should al-

ready have been taken by the cultivator, the bees,
feeling themselves secure, spare themselves the un-
necessary labour of erecting these walls. This sin-

gle trait in their history is a sufficient refutation of
those theories which ascribe all their actions to the
operation of a blind indiscriminating instinct, and
would exclude every species of foresight and reflec-

tion.

Bee

II

Beggar.

B E G G A R.

The word literally means, one tvko begs. In a more
restricted sense, it means one who begs the means of
subsistence. Even this definition, however, is too ex-
tensive for the idea to which, in this article, we mean
to confine it. The class, in fact, of the persons to
whom the term beggar, in the most restricted sense,
applies, cannot easily be separated by an exact line

of distinction from the kindred tribes. You cannot
define the beggar as one who asks^the means of sub-
sistence, or money to purchase it, from passengers in

the streets and highways ; because there are people
who beg from house to house. If you include those
who beg from house to house, even that will not suf-
fice, because there are persons who beg by letter,

and have various means, beside language, of bring-
ing to the knowledge of others the tokens of real or
fictitious distress. And, if you make a definition
extensive enough to embrace all these classes, you
will make it include persons whom no one regards as
standing in the rank of beggars

; every person,
almost, who, from any cause, is brought to re-
quire the assistance of others. It is not useless to
contemplate how these classes run into one another

;

because it teaches the necessity of delicate and
cautious proceedings, when v/e take measures of
cure; especially ifforce enters at all into their com-
position.

1. Of the class of persons to whom, in the com-
mon use of language, the term Beggar is with pro-

priety assigned, there is one distinction which is

obviously and commonly made ; that is, into those
who beg from necessity, and those who beg from
choice. In each of these divisions, there is great
variety. For a description of the field of mendicity
we derive helps from the Report of a Committee of
the House of Commons^ appointed ;in the year 1815,
to inquire into the state of mendicity in the metro-
polis. The inquiry is very imperfect ; the interro-
gation of the witnesses superficial and unskilful ; the
information which they give not followed up, by ex-
ploring other and better sources, which they indi-

cate
; but, as people had been left to casual obser-

vation, to fancy, and conjecture before, the facts

and conjectures which that Report lays before us
are still the best information we possess.

Nothing more strongly indicates the deficiency of
our knowledge upon this subject, than the different

opinions which the Committee received on the pro-
portion between those who beg from necessity, and
those who beg from choice. The persons examined
were those of whom the Committee made choice, as
having possessed peculiar opportunities of know-
ledge ; and this was a point to which their inquiries

were peculiarly directed. Yet one part of the wit-

nesses strongly asserted, that a proportion as large

as one half were beggars from necessity : another part
of them asserted that all beggars, with hardly any
exception, prosecuted the occupation from choice.
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Mr Martin, the conductor of an inquiry into the

state of mendicity in the metropoHs, under instruc-

tions from his Majesty's Principal Secretary of State

for the Home Department, which inquiry extended

to about 4500 cases, stated, as " the general result

of his information, that beggary is, in very many

cases, perhaps in about half the cases of those who

beg, the effect rather of real distress, than of any

voluntary desire to impose. So far from having

found, amongst those who have attended at the of-

fice, any reason to think that the whole was a matter

of imposition, I have (says he) found cases of the

most acute suffering, which have long been conceal-

ed, of some of the beggars, who belonged to parishes

in the metropolis, who have not made their cases

properly known to the parish-officers, and who have

ventured to slip out of their parishes, not so much

because they wished to impose, as because they

were driven by distress to beg.'' Mr Martin ground-

ed this conclusion also upon the general fact, that

the number of women was much greater than that of

men, and that of married women greater than that

of single. Men," he remarks, " are stronger than

women, have more resources, and are better able to

provide for themselves ; and single women are more

eligible for service than married, and usually have

only themselves to maintain."

The Rev. Henry Budd, who had been fourteen

years Chaplain to Bridewell Hospital, to which the

greater number of the persons taken up for begging

in the streets of London are committed, was asked,

" Have you ever known a worthy person begging

in the streets ?"—" Yes ; I have known many that I

should call worthy ;
and, I think I could mention

some who have come up from the country distressed

for want of work. They think London is paved

with gold, or presents opportunities the country

does not; and they find themselves here without

'friends. I have met with many whom I considered

very worthy."

Of these two witnesses, the personal experience

in the case was equal, or probably superior to. that

of all the rest taken together.

From other witnesses, however, of whom the ex-

perience was also great, the committee received

aflBrmations of an opposite import. Mr John Coop-

er, a visitor of the Spitalfields Benevolent Society,

was asked, " From the observations you have made

upon the state of poor families, do you think any

worthy families have recourse to begging in the

streets?"

—

Ans. " I have no idea at all, from what has

come under my own observations, that, in any indi-

vidual case, persons, that were worthy objects, how-

ever distressed they were, have had recourse to

street-begging."

Mr John Doughtry, a gentleman much in the

habit of visiting the habitations of the needy, was

asked, " In your opinion, do many worthy, honest,

industrious persons have recourse to begging, or

does tills class of society consist chiefly of the idle

and profligate?''

—

Ans. "The instances in which

worthy, honest, industrious persons have recourse to

begging are extremely rai-e. They will, in general,

rather starve than beg. A person of veracity, who
sometime ago visited 1 500 poor families in the

neighbourhood of Spitalfields, affirms, that, out of

full 300 cases of abject j^overtij and destitution, and

at least 100 of literal want and starvation,

not a dozen had been found to have recourse to

begging. Many of the most wretched of the

above cases had been, not long before, able to sup-

port themselves in some comfort, but want of em-

ploy had csmpletely ruined them. They were, at

that moment, pressed by landlord, baker, and tax-

gatherer; -had pawned and sold every thing that could

be turned into money ; were absolutely without a

morsel of food for themselves or family ; but still had

not recourse to begging. As a general fact, the

decent poor will struggle to the uttermost, and

even perish, rather than turn beggars."

This is heroism, in comparison with which, that

of the Herculeses and the Hectors, ancient and mo-

dern, sinks into nothing ! What an admirable foun-

dation of virtue must be laid, in these minds, which

even thus endure the horrors of death, approaching

with all the torments of hunger and cold, rather than

seek to relieve themselves by courses reputed dis-

graceful ! And how unworthily is this class of per-

sons traduced, by those who represent them as ca-

pable of being restrained by nothing but a dungeon

or a bayonet ; and who, by their ignorance of iiuman

nature, so cruelly prolong the needless miseries un-

der which it labours

!

According to the experiment mentioned by Mr
Doughtry, and it is upon a large scale, and a part of

the population (the circumstances of the people in

Spitalfields are not favourable to virtue) v/hich may
be reckoned below rather than above the common
standard, out of 400 individuals, of the lowest or-

der, 388 will consent to perish by hunger, rather

than beg. In confirmation of this testimony, an ex-

traordinary fact has come to our knowledge. We
have been informed by a gentleman, whose know-

ledge of the circumstances and behaviour of the

journeymen in the metropolis may be regarded as

in a very unusual, or rather an unexampled degree,

minute and correct, that, of this important portion of

the labouring population, no one ever begs ; that

such a thing as a journeyman tradesman, or any of

his family, begging, is almost unknown ; and may,

with certainty, be pronounced as one of the rarest of

contingent events. When it is considered to what

an extraordinary degree most of the employments

by which these men earn the means of subsistence

are liable to fluctuation ; that thousands of them are

for months together deprived of work, as was the

case with thousands, for example, of the carpenters

and bricklayers during the severe winteV of 1815;

that of those the whole must be reduced to the most

cruel privations, and a great proportion actually

starve unpitied, unheard of, and unknown ; the reso-

lution by which they abstain from begging, should

be regarded as one of the most remarkable pheno-

mena in the history of the human mind.

It may still be possible to reconcile these un-

doubted facts with the testimonies of Mr Martin and

Mr Budd. It appears that a great proportion of the

beggars to whom they allude are women, and women

with families ; whose spirits, where they are left to

themselves, are less able to support them, and to make
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the dread of disgrace an overmatch for the pains

of hunger and the terrors of death. It appears,

also, that a large proportion of them are the wives

of soldiers, in the company of whom the sense of

disgrace is apt to lose its pungency. People from

the country, simple, and without resources, add

a portion to the number of those whose mendici-

ty cannot be regarded as the effect of vice. And
it cannot, surely, be a source of wonder, that, out

of so large a population, so great a portion of

whom are liable to the extremity of want, there

should be a few with whom the dread of disgrace

should not be so powerful a motive as the love of

food, and of life.

2. Of the number of beggars in the metropolig

(and no attempt has been made to discover it in the

rest of the country), the labours of the Committee

have ascertained hardly any thing. At the time of

the first inquiry, which was made by Mr Martin,

2000 cases presented themselves. This, by a vague

estimate, he supposed might be about one-third of

the whole ; and allowing at the rate of a child and a

half to each principal, he conjectured that the whole

number might be about 15,000. If this be supposed a

tolerable approximation, with regard to the metro-

polis, a comparison of the population of the metro-

polis with that of the whole country, will give an

approximation to the number of beggars in the king-

dom.
3. With regard to the number of beggars, an im-

portant fact appears to be ascertained ; that it is

gradually diminishing. Mr Martin said, " I do

think that the number of beggars has something de-

creased since the first inquiry, nine years ago ; and

I am very much confirmed in that opinion, by what

persons have told me, that they have not seen so

many as they did. 1 really think there are not so

many by one-fourth." Sir N. Conant, of the Police-

office in Bow-street, said, " I think the number
of beggars was greater thirty years ago than now.

Ihave acted as a magistrate for more than thirty years.

—Do you mean greater in proportion to the popula-

tion ?—Greater in fact. I am sure, on my own recol-

lection and observation, that mendicity is a less nui-

sance now than it was thirty years ago."

Sir Daniel Williams, a magistrate attending the

Police-office in Whitechapel, was asked, i-especting

the beggars in that district, Do you think the

number has increased within any given period ?"

—

Ans. " I think, within the last two years, they have

rather diminished." Mr John Stafford, chief clerk

of the office in Bow-street, said, It strikes me,

from the knowledge I have had, having been chief

clerk of the Police-office in Bow-street ever since

the year J 803, that there are not the same number
of beggars about the streets that there used to be

;

I think the number is considerably decreased.'*

This corresponds so fully with what strongly meets
the observation of every attentive man, and has been
amply given in evidence before the Committees of

the House of Commons, on the state of education,

and the police of the metropolis, during the last

session of Parliament, respecting the great improve-

ment in the morals and in the manners of the lower or-

VOI,. 11. PART I.

Begganders, that it may be regarded as a fact of which ho

reasonable doubt can be entertained. ^^^^^^

4. This is the little which appears to be known Deceptions

with regard to the proportion between the beggars P'"^^'*^^'' *y

from choice, and the beggars from necessity, and
'

with regard to the number of the whole. We shall

next speak of the arts by which it is understood

that the trade of beggars is carried on. This ap-

pears to be the grand subject of curiosity. There

is a mystery about this, and a fancied ingenuity^

which those who wish for the marvellous are very

much stimulated to explore and to magnify. The
fact, however, is, that the contrivances, upon the

whole, are few, and almost all of them obvious, and

They are expedients for exhibiting ascoarse.

much as possible of the appearances of distress. Of
these, rags and nastiness are one portion, which it

surely requires but little ingenuity to display. The
different kinds of bodily infirmity, chiefly those which

incapacitate for labour, are the remaining portion. On
this subject the most authentic details which have

been collected, are those contained in the Report of
the Committee on Mendicity. We shall select from

the evidence, as far as it goes, the description of the

principal arts; and the intelligent reader will per-

ceive, that, with regard to invention, they are near

the bottom of the scale.

The Reverend William Gurney said, " I am rector

of St Clement Danes, and minister of the Free Chapel

in West Street, St Giles's. In the course of my mi-

nistry there, I have had a great deal of occasion to

visit persons in very great distress. I have ascer-

tained, that there are four different ways of begging.

Some are by letters, which are sent by post; and some
are what we call knocker beggars, who go from house

to house, knocking at every door. If they get a know-

ledge of any respectable person in the street, they

pretend they have received money at his house, to

make a sum to pay rent, or the postage of a letter

from a son who has been six or seven years at sea,

and from whom they expect a remittance ; or for

other purposes. On these occasions they have gene-

rally some written statement in their hands. Some
beggars are stationary. They come to their stand

at a certain hour, where they remain all day, or af-

ter so many hours repair to another. Of these beg-

gars, those who are blind, or maimed, or have chil-

dren, succeed the best. There are others, women
and children, who are moveable beggars, following

not the street but the people. For instance, at the time

of the play, they are always very near the theatres;

and if they see a young gentleman and a young lady

walking together in deep conversation, they will pester

them, and run before them till they give them some-

thing to get rid of them. Those people, at other times

of the day, if it is a Sunday, for instance, will be found

near chapels where there are large congregations ;

they know as well where the large congregations

are as possible. There are others who are continual-

ly begging from house to house ;
they go through a

great number of streets in the day, occasionally tak-

ing a ballad, or a bunch of matches, and preteiid

to be picking up bones in the street, and early in

the morning kneeling down to areasj tormenting the

G ff
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cook when she is busy in the kitchen, until they get
some broken victuals, as they call it, but they ac-
tually sell this victuals ; that I have found out. In
St Giles's there are some eating houses for the
very poorest mendicants, where they go and sell

this victuals they get from different houses."
This is a correct description of the most common

cases of begging. There is one case, by no means
uncommon, which we do not perceive described by
any of the witnesses

; that, when three or four men,
being or appearing to be lame or maimed, and most
commonly in the guise of sailors, go out in a body,
singing with great loudness, and almost barricading
with their bodies the streets through which they
move, in such a manner, that nobody can pass with-
out a vehement onset, while the timid or sensitive
hardly dare to resist. Of course, this takes place
only in these streets in which there is least danger of
their being taken up.

The following is a description given by the Re-
verend W. Gurney, of some other classes of beg-
gars. He had mentioned a set of applications fre-

quently made to him, by persons who pretended
that prize-money, or benefits of some other sort were
due to them, of which, however, being deprived by
want of knowing the steps to be taken, they en-
treated a letter to somebody who would instruct
them ;

" but their object was to get a letter with my
name to it, with which probably in a short time they
could get L, 20. If I have written to any body in the
office of the Treasurer of the Navy, whom I knew,
for instruction or counsel how they ought to act, re-
commending the bearer to this person for any in-

formation he could give upon such points ; if I only
said, I beg leave to recommend the bearer to your
notice, they would paste this upon another sheet of
papei-, cutting off the bottom part (and one person
was detected in doing this), and then they would
take the name at the bottom, and so paste it together,
making a kind of a recommendation of this person :

knowing who I was acquainted with, some other
clergyman, perhaps setting me down as giving them
10s. ; that clergyman is induced to give them 10s.
also, and to send them to some benevolent person in
his congregation : and so they go on till they have
got L. 20 : and that has frequently been done, I do
not mean always by imposition. But, in many
cases, where persons have been in distress, through
providential circumstances, I have written to ano-
ther clergyman, saying, such a woman was dis-

tressed, and had so many children, and that her
husband was out of work, and that this I knew
to be the fact, for I had inquired. I have given
half a guinea, and have given the names of others ;

and by this means sufficient relief has been pro-
cured without coming to the parish at all. But
the impositions on the subject of recommendations
are very great ; I have had letters from all parts of
the country, inquiring whether I gave a general re-
commendation to such a person; and they have
said, we saw a letter purporting to be in your hand-
writing ; we were pretty confident it was not writ-
ten by you, but it was a very good imitation. One
man in Staffordshire, where I had lately been, got a
great deal of money upon such a letter. I conceive

the beggars in the streets are more numerous at one
time of the year than another ; and it would be sup-

'

posed the time of the year when they were most
numerous, would be in the early part of the winter

;

but that is not the case, for now they are as thick
as at any time of the year. I have been endeavour-
ing for a long time to ascertain the reason of this ;

and the first obvious reason for the influx of beg-
gars into the metropolis, at this season of the year,
is, with respect to one class of beggars, those who
do it by letters or recommendations, and not going
from house to house, that they take advantage
while Parliament is still sitting, or particular per-
sons being in town

; they perhaps are pretty station-
ary in London all the year; but they are more
anxious at this time, and therefore more heard of,

because people are going out of town, and theretbre
they are taking time by the forelock, and work
double tides ; that is the reason I very frequently
have letters sent by friends of mine in affluence, Mr
Wilberforce and others, requesting me to inquire
into particular cases, and if- 1 found them to be as
represented, to give them so and so. I have gene-
rally been troubled more at this season of the year
than at any other. As to those who knock at the
door to beg, the reason of their being so numerous
at this time of the year, I apprehend, is, that many
come out of the country with a view to take the
early hay-time about the metropolis, but they bring
always a large suit with them. If a man comes to
mow in the neighbourhood of the metropolis, they
mow their way back again, the harvest beginning
sooner near the metropolis

; they bring with fhem
a wife and six or seven children. I have seen hun-
dreds coming up through Stanmore, when I resided
there. They generally come too soon, and the
streets are filled with these poor people : One says,
if I could but get money to buy a fork I could get
work ; and another, if I could get money to buy a
rake, I could get employment. I have had half a
dozen with me since Saturday, stating that they
came up to get a job of work, but the market is

ovei'stocked : there are so many Irish here. The
consequence of these people coming is, their chil-

dren are immediately set to begging in the streets,

and with the dust upon them, having travelled a
great way, and frequently in real want, they move
the compassion of people very much ; they are fre-

quently sitting with papers stuck in their hats. In
the course of six or eight weeks great numbers of
those will disappear ; the husbands will get to mow-
ing, their wives will get a hay-fork, and the children
will get to weeding in the gardens : Then they get
a dreadful habit, -fay coming to the metropolis, a ha-
bit of idleness and drinking ; and those children are
annually instructed in idleness and drinking, and of
course lying ; idleness is sure to bring on lying and
theft. I dare say there are very few of these men-
dicant children who are not trained up to pilfer as

well as to beg ; they come principally, I believe,

from the manufacturing counties. On a journey
from Birmingham to London, two years ago, I pass-

ed not less than two hundred with their wives and
children, who were begging as I passed."

The following statement is inserted in the Re-
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tefrsar. port of the Committee, under the title of " Informa-

"V*^^ tlon communicated by three members of a Society

instituted for Benevolent Purposes
:"

" In Nicholas-court, Rosemary-lane, there are

about twenty beggars, male and female, of the very

worst description, great impostors, drunkards, blas-

phemers, &c. : their rendezvous the City of Car-

lisle, Rosemary-lane.
" In Mill-yard, Church-lane, about ten female

beggars.
" In White Horse-court and Blue Anchor-yard,

about fourteen beggars.
" In Dotridge-street, New-street, and St Cath€-

rine's-lane, about thirty female beggars.

"In Angel-Gardens and Blue Gate Fields, about

twelve beggars, four of them blacks.

" In Chapel-street, Commercial-road, six beg-

gars.
" In Goodman's-yard, Minories, six beggars af-

fecting blindness.
" In the neighbourhood of Shoreditch and Beth-

nal Green, about thirty-five families may be comput-
ed at one hundred and fifty members, who subsist

by begging and plunder. There are about thirty

Greenwich Pensioners, who hire instruments of mu-
sic and go out in parties.

If each beggar does not procure at least 66. per
day, they are considered very bad at their busi-

ness.

" In visiting George-yard, leading from High-
street, Whitechapel, into Wentworth-street, we found
there were from thirty to forty houses apparently full

of people; and being desirous of knowing the situation

they were in, we gained access to several of them
where we had formerly visited distressing cases

;

and from the information we collected, we conceive

that in these houses there are no less than two
thousand people ; the whole place, indeed, presents

such a scene of human misery and dissipation as can
hardly be conceived. We learned from those we
had access to, that one half of these inhabitants

subsist almost entirely by prostitution and beggary
;

the other half are chiefly Irish labouring people.
*' In Wentworth-street (adjoining the above yard)

there are a great many houses occupied by inhabi-

tants similar to those in George-yard. One of these

(a private house, No. 53) we visited, and were not a
little surprised to find that it contained one hundred
beds, which are let by the night or otherwise, to

beggars, and loose characters of all descriptions. In
some of the lanes leading from this street, there are
other houses of the same kind."

Mr Sampson Stevenson, who had been Overseer of
the parish of St Giles's the preceding year, and by
that circumstance forced into an acquaintance with the
practices of its begging inhabitants, said,—" There
is a man whose real name I do not know, but he goes
by the name of Granne Manoo. He is a man who,
I believe, is scarcely out of jail three months in the
year ; for he is so abusive and vile a character, he is

very frequently in jail for his abuse and mendicity.
He is young enough to have gone to sea, but I be-
lieve he has been ruptured, consequently they will

not take him. I have seen him scratch his legs about
the ancles, to make them bleed ; and he never goes

out with shoes. That is the man that collects the Beggar,

greatest quantity of shoes and other habiliments; for
'-^^y'^

he goes literally so naked, that it is almost disgusting

for any person to see him in that situation. Another
man I have known upon the town these fifteen or

twenty years ; he is a young man as nimble as any
man can be. I have seen him fencing with the other

people, and jumping about as you would see a man
that was practised in the pugilistic art. He goes ge-
nerally without a hat, with a waistcoat with his arms
thrust through, and his arms bare, with a canvass

bag at his back ; he begins generally by singing some
sort of a song, for he has the voice of a decent bal-

lad-singer. He takes primroses or something in his

hand, and generally goes limping or crawling in such
a way, that any person would suppose he could not
step one foot before another. I have also seen him,
if a Bow-street officer or beadle came in sight, walk
off the ground as quickly as most people. There is

a man who has had a very genteel education, and
has been in the medical line, an Irishman ; that man
writes a most beautiful hand, and he principally gets

his livelihood by writing petitions for those kind of
people, of various descriptions ; whether truth or

falsehood I know not, but I have seen him writing

them, for which he gets from sixpence to a shilling.

" Do you know whether they change their beats?

—

I have seen them come out from twenty to thirty out
of the bottom of a street, formerly called Dyot
Street, now called George Street. They branch off,

five or six together, one one way, another another.
Invariably, before they get to any great distance, they
go into a liquor-shop, and if one amongst them has
saved (and it is rare but one of them saves some of
the wreck of his fortune over night), he sets them ofiF

with a pint of gin, or half a pint of gin amongst
them, before they set out. Then they trust to the
day for raising the contributions necessary for their

subsistence in the evening. They have all their di-

visions. The town is quartered into sections and di-

visions, and they go one part one way, another part
another. In regard to the mendicity of people beg-
ging with children, I can give a little information
upon that. There is one person, of an acute nature,
who is practised in the art of begging, will collect

three, four, or five children from different parents of
the lower class of people, and will give those parents
6d. or even more per day, for those children to go
begging with. They go in those kind of gangs, and
make a very great noise, setting the children some-
times crying in order to extort charity from the peo-
ple. I had an opportunity of seeing a number of
those cases, being a parish officer. They will some-
times have the audacity to come to the Board for

relief, which we have four days a-week : there is a
great deal of money given in St Giles's. They
will, if necessary, swear they are all their own chil-

dren, and being, in general, of Irish parents (where-
ever the tree falls it must lie), consequently they get
some relief till we can make proper inquiry

; but, in

a very short time, they are found out, for we gene-
rally send to the place they come from ; but the land-
lords and landladies are so cunning, they would swear
that the whole of those children belonged to them.
But we have people of their own class, to whom we



$^6
Beggar.

BEGGAR.
are obliged to give something te detect the imposi-

tions we are liable to, for we are often imposed upon.

A great many of those cases were before me last

year as a parish officer ; where a woman had been in

the habit of receiving 53. a-week, and at last a wo-

man of her own country came forward, and taxed

her that three of the children were not her own.

We never saw them again, but they went into other

parishes, such as Mary-le-bone, St Andrew's, and

other parishes, and sought relief there ;
they know

we cannot remove them. We have had other per-

sons whose families are their own, and when they

have a habit of begging, and get a good deal of mo-

ney by that trade, they will not go to work. But we
have complaints from a variety of persons round

Bedford and Bioomsbury Square, of those persons

being nuisances. And when the parties have come
to the Board, we have offered them the house to come

in with wife and children :— No ; I expect ray hus-

band home very soon, and I will not come into the

house." In those cases we get rid of them, but we
invariably offer them the house. When they will not

take it, then we stop the relief, for I think the house

is the best thing for a family of children, and a dis-

tressed family of that description."

Mr William Dorrel, inspector of the pavement of

St Giles's and St George, Bioomsbury, said,—" One
evening I was coming down Tottenham-court Road

;

a man and a woman, both beggars, were quarrelling.

The man swore at the woman very much, and told

her to go down to such a place, and he would follow

her. I said to myself, I will see this out. She ap-

peared to be pregnant, and very near her time. I

went down to Sheen's, I think he sent her there.

There was a quarrel, and he said, " I will do for you

presently ;" and he up with his foot and kicked her,

and down came a pillow stuffed with straw, or some-

thing of that kind ; she was very soon delivered. I

have been informed of a circumstance respecting a

man of the name of Butler, that went about ; he had

lost one of his eyes. I am told he had been to sea.

Jle had a dog, and walked with a stick ; the dog

Went before him ; he hit the curb-stone. People

supposed he was blind of both eyes ; he turned his

eye up in such a way that he appeared blind. When
he returned to his hotel, he could see as well as I

could, and he wrote letters for his brother-beggars.

This man has been dead two or three months."

The following is a curious fact, testified by Mr T.

A. Finnigan, master of the Catholic Free School in

St Giles's " About two years ago, there was an old

woman who kept a night-school, not for the purpose

of instructing children to spell and read, but for the

sole purpose of teaching them the street language,

that is, to scold ; this was for females particularly.

One female child, according to the woman's declara-

tion to me, would act the part of Mother Barlow,

and the other Mother Cummins ; these were the fic-

titious names they gave. The old woman instructed

the children in all the manoeuvres of scolding and

clapping their hands at each other, and making use

of the sort of infamous expressions they use. This

led them into the most disgraceful scenes. When
these children met, if one entered into the depart-

ment of the other the next day, they were prepared Beggar

to defend their station, and to excite a mob."
This is nearly the whole of the information which

is contained in this celebrated Report, with regard to

the arts which are employed by the beggars of the

metropolis. We shall next consider the estimate Probable

which ought to be formed of their gettings. On this ^moiint

subject also exists a great bias to exaggeration. Both * ^""^

the Committee, and these witnesses, with certain ex-

ceptions, appear to have been led by it.

Mr Gurney had heard of one individual who
boasted that he could with ease earn 5s. a-day ; that

he would go through sixty streets, and that it was a
poor street that would not bring him a penny. Sir

Nathaniel Conant, however, being asked, " Did it

ever come to your knowledge, what any of the mendi-
cants got?" made answer,—" I have heard very large

sums stated, but I disbelieve many of them ; I have

not known of money being found about them ; there

are a good many very impudent fellows certainly

about the streets, who are very troublesome : those

who have been taken up have been seldom found with

more than a shilling or two, but I believe some of

them had hoarded at home. There was a woman
brought before me, when I acted at Marlborough-

street, who had a caddy in which there were nine or

ten guineas hoarded."

Joseph Butterworth, Esq. a member ofthe Commit-
tee, stated as an inference from credible information

which he had received respecting their mode of

spending, that their daily acquisitions would not be
less than from 3s. to 5s. each. One particular girl,

however, whom he examined, stated that Is. 6d. was

the common amount of what she was able to collect,

though on some days she made as much as 4s. or

5s.

Mr Sampson Stevenson was asked,—" Has it fallen

within your knowledge what the largest sums are

that have been gained by beggars in the course of

the day ?—That I have been unable to ascertain,

but I have heard them brag of 6s., 7s., or 8s. a-day,

or more, according to their luck, as they call it; and

if one gets more than the others, they divide it with

the rest."

It appears from the words themselves of the evi-

dence on this point, that it is insufficient to prove

anything. It is either the result of hearsay, which

hearsay was probably the result of conjecture, not

of knowledge ; or it is founded on what the beggars

themselves have said, when in a boasting humour

;

that is, when actuated with a desire to make their

gettings appear as large as possible, and when, of

course, their own declarations about the amount of

them are, as evidence, of little or no value.

6. The ground on which the opinion of the great

profits of begging seems chiefly to be founded, is

the notion M*hich is entertained of their expensive

mode of living. It is therefore necessary, before

we adduce the remarks which appear to be called

for on the subject of profits, to state the evidence

which has been furnished on the subject of expence.

The Reverend William Gurney was asked,

—

<* Have you understood that the beggars' walks are

considered as a sert of property ?—Yes ; I have
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Regpr. no doubt of it ;
they never interTere one with ano-

[^^^ And that a blind man stationed at a particular

t place, drives away others who interfere ?-—Yes ;
and

' they have their rules and their carousings :
There is

a house in Kent Street, where I have seen a great

fat man, who moves himself about on a wooden

board. When I lived near the Kent road, I have

• seen eight or ten of these persons go into a miser-

able house in the lower part of Kent Street. I have

seen tables set ; one a very long table covered with

a coarse cloth, but a clean one; and there was

something roasting : I was afraid to go in, on ac-

count of this man, who was a very violent one
;

this

man was among the rest ; they were going to have

their dinner at the fashionable hour of seven. There

was a cripple among them, who used to be at St

George's Chapel in St George's Fields ; he used to

lie there, and pretend to hold out a pamphlet
;
he

was weak about the loins, and his legs folded under

him. I really believe the stories which have been

told are not exaggerated.
, . , »

" Have you any opportunity of knowing that the

bread they eat is always of the best ?—Yes ;
they

would never eat any but the best wheaten bread."

This evidence proves but little. It is solely by

conjecture, Mr Gumey here infers that there was

any considerable expence.

Sir Daniel WiUiams was asked,—" Do you know

their mode of life ?—There was, in a situation called

Church Lane, Whitechapel, some years ago a house

of resort of beggars, which was well known to all

that class of people in every part of the metropolis,

by the name of The Beggar's Opera : the sign of

the public-house was the Weaver's Arms, but its

slang name was The Beggar's Opera : At the period

I am mentioning, these beggars used to resort there

of an evening, after having perambulated their differ-

ent circuits, and lived well ;
they spent a consider-

able portion of money, would have hot suppers

dressed, and regale themselves with beer, punch,

and often other liquor still more expensive."

How unfortunate, and at the same time how

strange it is, that not a single question was put to

this gentleman, to ascertain whether he knew this

by hearsay, or by observation. We are constrained

to conclude that it was only by hearsay ; because,

had he seen the facts, it would have been natural to

say so ; and because we are never entitled to make

an inference stronger than the premises on which it

depends. .

Mr Butterworth describes scenes of a similar sort,

but has attention enough to accuracy to say, that he

is only credibly informed of the things which he

states. Not a question is put to him about the

sources whence his information is derived ;
much

less are any of the persons who gave it brought be-

fore the Committee, who ought not to have been

contented with the hearsay, when they might have

had the original evidence. Mr Butterworth did, in-

deed, volunteer (for he was not provoked to it by

any interrogation) the description of one person.

" I know," he said, " a sober hackney-coachman,

upon whose veracity I can depend, who has frequent-

ly conveyed beggars to their lodgings ; aad former-

ly, when he plied in St Giles's, has been called to

the public houses which they haunt, to take them

from thence, being so intoxicated they could not

walk home." If this information of the hackney-

coachman was of any value, how wrong it was not

to call the hackney-coachman, and get his own in-

formation from himself? According to what appears

from Mr Butterworth's words, he might have convey-

ed a beggar from those houses, either twice or two

hundred times in his life.

This is a very imperfect mode of collecting evi-

dence.

The only person who gives anything that resem-

bles the evidence of his own observation upon the

subject is Mr Sampson Stevenson. He was asked,

—" Have you had an opportunity of making observa-

tions^ on the character of street beggars?—A great

deal ; not only before I was officer, but having been

led by being officer to look into the matter, I have

made great observations, because there was a house

which those kind of people used, not above eight

yards from my own house ;
complaint being made,

the nuisance was done away."
" Have you had an opportunity of making particu-

lar inquiry into the character of individual beggars ?

—I have ; in fact, I made inquiry, not only of the

landlord, but of some of those who seemed to be of

a superior class, or petition writers ; that was before

I was overseer. A year or two ago this house lost

its licence; it not only encouraged those kind of

people, but people guilty of felonies, and so on.

This threw them into other quarters ; and they made
their residence at a public-house called The Foun-

tain, in King-street, Seven Dials, where they assem-

bled not only at night, but in a morning before they

started upon their daily occupations, as they express

it ; I have seen them come in. As it is a house,

the landlord of which is very respectable, and has a

family, I have gone into the bar on purpose to see

their manner of going on ; that is very near the tap-

room : They come at night, perhaps individuals,

and likewise those sailors, or pretended sailors, in a

body; but those who go one and two together

come also : those who are sailors never take any-

thing on their backs like knapsacks, for they only

beg or extort money ; but the others beg clothing,

or anything they can get, and they always have a

knapsack to put it in ; they will come loaded with

shoes and various habiliments, which, being near

Monmouth-street, the place where they translate

old shoes into new ones, they sell, and likewise the

clothing. I have heard them say, that they have

made 3s. or 4s. a-day in begging shoes, for some-

times they got shoes that really were very good ones

;

and their mode of exciting charity for shoes is, in-

variably, to go barefooted, and scarify their feet and

heels with something or another to cause the blood

as it were to flow. I have seen them in that situa-

tion many times ; and thus they sally out to their

diffiirent departments, but invariably changing their

routes each day, for one is scarcely ever seen in the

same direction two days together, but another takes

his situation. I have seen them myself ; I never

saw them outside : but I hare seen considerable

sums of money pviUed out and shared amongst them?

^37
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both collectively and those who go two or three to-

gether. Victuals I do not think I ever saw brought
into that place, for I rather think they throw it

away when they get it. Mostly shoes and clothing,

and such things as those, which they sell immedi-
ately. They stop as long as the house they use is

open, and get violently drunk, and quarrel with one
another, and very frequently fight ; after that they
are not allowed to remain, if they were, the licence

would be stopped ; and very likely there are houses
in St Giles's where they spend the other part, if they
have any left.

" What is their general character ?—They are peo-
ple that are initiated in this mode of begging ; one
teaches another their modes of extorting, for I can
call it nothing else but extorting : And they are

of the worst of characters, characters whose blas-

phemy it is almost impossible to repeat
; they will

follow you in a street for a length of space, and if

they do not receive money, they give a great torrent

of abuse, even all the time you may hear them.
Most of them have no lodgings. There are houses
where there are forty or fifty of them, like a jail,

the porter stands at the door and takes the money

;

for 3d. they have clean straw, or something like it

;

for those who pay 4d. there is somethiag more de-
cent ; for 6d. they have a bed

;
they are all locked

in for the night, lest they should take the property.

In the morning there is a general muster below. I

have asked country paupers who have come for re-

lief, how they have been entertained, they say. Very
badly : they have gone there. The servants go and
examine all the places, to see that all is free from
felony ; and then they are let out into the street,

just as you would open the door of a jail, and let

out forty or fifty of tihem together, and at night they
come again; they have no settled habitations, but
those places to which they resort ; but there are
numbers of those houses in St Giles's."

Most of the statements in this declaration are very
loose and vague. Yet not a question is put by the
Committee to ascertain how far the witness had ac-

tually seen and heard, and how far he merely con-
jectured. No ; he is allowed to make up a compound
of what he saw, and what he conjectured, just as he
pleased, and to leave the ingredients without any
distinction. In several things he is palpably and
grossly erroneous. For example, he supposes that

beggars in general throw away the victuals which
they collect. It is likely that they should take the
trouble of collecting any thing merely to throw it

away ! It is likely they should throw away that for

which they might get money ! Besides, the asser-

tion is contrary to what is actually delivered in evi-

dence to the Committee ; the fact, that there are
places in St Giles's where the commodity is regular-

ly bought, and where those who have collected it go
to sell it.

Nothing is more common, in cases of this sort,

than to receive a violent impression from the strong
cases, however few ; to overlook and forget the
small cases, however numerous ; and from the strong
cases solely to draw every inference to the whole.
There are strong marks of this imperfection in the

evidence which is given in this Report. Mr Steven- Beggar,
son, for example, in the passage which has just been
quoted, gives it, without any restriction whatsoever,
as a general characteristic of the beggars of whom
he speaks, to be very abusive when their applications
are refused. Now, this may safely be pronounced
as one of the rarest occurrences. The writer of this
article may give his own evidence. He has lived
above fifteen years in the metropolis : he has walked
more than most people, both in the streets of Lon-
don, and in the roads and fields immediately sur-
rounding it : he never gives anything to a casual
beggar : he has been accosted by thousands of beg-
gars : he cannot at this moment recollect that, in the
whole course of that experience, he ever met with
one abusive word : but he has a hundred times re-
ceived a " Thank you, Sir," with a bow or a curtsey
from the little boys and girls whom he has refused
and repulsed, and to whom it is evident that such a
lesson is taught by those on whom their conduct
depends. '1 he impostrous beggar, in fact, knows his
art too well to lose his temper ; and the spirit of the
age, much improved, renders a mild deportment
necessary to the success even of the worst employ-
ment.

Of this evidence about the great gains of beggars,
some parts are directly and strongly opposed to the
rest.

Thus we are told that they eat and drink most
voluptuously ; we are also told that their sleeping
places are wretched beyond description. But why
should this be, if they were able to afford, in this re-
spect, a higher degree of comfort ? Notwithstand-
ing what we are told about their delicate feeding, we
are also told that there are eating-houses to which
the beggars resort, and in which they buy the scraps
of victuals, collected at doors, which the beggars
who have collected beyond their own consumption
there dispose of. This is no prooiP that they are ge-
nerally able to cultivate delicacy.

So slight an exercise of reflection is sufficient to
show that the gam of beggars must of necessity be
wretched, that one is astonished at the proof which
is exhibitt-d of the inattention of mankind, by the
number of persons who believe the contrary. Ac-
cording to the principle of population, which sup-
poses a greater number of hands than can find em-
ployment, the ordinary occupations and trades may
all be regarded as overstocked. The lowest is ne-
cessarily the most overstocked of all ; because the
hands which overflow from the rest are all driven
downwards, and the lowest receives the overplus of
the whole. The lowest species of occupation is,

therefore, of necessity underpaid ; that is to say, the
wages of the labourer are not sufficient to maintain
him with such a family as is necessary to keep the
number of labourers, in that occupation, at its ex-
isting amount. But it must necessarily be, that the
gains of beggars, upon the whole, that is, the gains
of an average beggar, are below, and considerably
below, the earnings of individuals in the lowest and
worst paid species of labour. If it were not, it would
follow, that the wretched starving people, employed
in the lowest, naturally the hardest and most pain-
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Beggar, ful, species of labour, of consent, will choose to re-
^"^^/"^ ceive a snnall sum with hard and painful labour, when

they might receive a larger sum without any labour

at all ; it would follow that, out of a multitude,

amounting to the greater part of the population, all,

or all but an insignificant portion, are endowed with

this degree of heroic virtue. This would be to sup-

pose a sensibility to moral considerations which, in

the circumstances of an oppressive and degrading
poverty, is utterly incompatible with the laws of hu-

man nature.

We regard it, therefore, as a matter of demonstra-

tiion, that the earnings of beggars, as a class, are

considerably below the earnings of the worst paid

class of labourers.

With this conclusion, however, it is very compati-

ble to suppose, that individuals in the class of beg-
gars, those who have more skill and industry than
the rest, may attain to considerable gains ; as it is

evidently an occupation in which a greater or less

degree of skill in working upon the attention and
sympathy of mankind must make a considerable dif-

ference. The greater you suppose the gains of these

skilled individuals to be, the smaller, of course, must
you suppose the number of those who make them.

7. We have now exhibited what appears to be the

result of all the evidence yet before the public, re-

specting the actual state of mendicity. The infor-

mation is exceedingly imperfect, while it is certainly

not very creditable to the legislation of our country
to be thus ignorant upon such a subject.

It remains for us to present what the existing

state of information enables us to discover with re-

gard to the causes which operate in this, our own
country, to the production of mendicity ; in the next

' place, to explain the effects which it is of the nature
of mendicity to produce ; and, in the last place, to

give a list of the operations which appear likely to

be the most powerful in effecting a remedy,—the ob-

ject and end of tlie inquiry.

Jauses of 8. With respect to the causes of British mendicity,
lendicity. it will be useful, in the first place, to give what drop-

Iped
in detail from the witnesses before the Com-

mittee.

The cause of which they first begin to speak, is

what we may call, in one word, soldiering, or the un-
favourable change produced in the minds and in the
circumstances, both of individuals and of families,

when the individuals, or those on whom they depend,
become soldiers. There is nothing to which the
minds of the witnesses appear to be carried more
frequently than to this.

Edward Quin, Esq. a member of the establish-

ment for sending the poor Irish to their own country,

speaking of the persons whom they send, declares :

" Most of those parties have been, I should imagine
nine out of twelve, either in the army or navy, and
mostly with families, who have no means whatever of
returning home, except, perhaps, a temporary pass,

twopence a mile, or a penny a mile ; we have known
a man, with a wife and six children, coming from the
Peninsula, sometimes with 9d. or Is. or 2s. a-day."

He makes a curious declaration with regard to the
Irish, who are already begging in England. The es-

tablishment thinks it is better to have them in jEng-

land, as " to send them to Ireland, where there is no ^eg

provision for them, would be doing them no good." ^

Mr Colquhoun, the celebrated magistrate, and our

grand instructor on the subject of police, being ask-

ed for his opinion of the causes of mendicity, said,

—

" It does appear that there are various classes ofmen-
dicants, which are all pretty numerous : First, those

that are beggars by profession, who are the imme-
diate objects of the attention of the police. Second-
ly, those that, from temporary pressure in the winter

season, and other seasons when work is slack, or

they have any special pressure upon them, fall into

want, such as the wives andJumilies of soldiers, when
their husbands are abroad ; or when, from sickness,

the head of the family is out of work, many of them
have no resource but to ask alms in the streets ; that

class is forced to do so from the inadequate allow-

ance the parishes can make them, partly arising from
their not being parishioners, and arising also from
the circumstance of the small sura the parishes can
afford to allow, which seldom exceeds the weekly
sum required for a miserable lodging. The next
class, I am sorry to say, are persons, and they are

pretty numerous, tvho have allowancesJrom Greentvick

Hospital, or ivho are Chelseapensioners ; they carry on
the trade of begging to a pretty considerable extent.

Strangers wander up to town, of which there are a
great number, in search of work, with their families,

and are disappointed, in consequence of the scarcity

of labour, from the supply being greater than the de-

mand ; which has been evident to me, and very much
so, from attending the very unpleasant duty of ap-

peals against parish rates, and that discloses very
often a great number of people out of employ : a
number of those who have been wandering up, as

well as those stationary in town, do obtain some sub-

sistence, t apprehend, from begging. Those are all

the diflFerent classes which occur to me at present."

Mr Davis, the agent by whom all persons taken
up as beggars and vagrants in London and Middle-
sex, and passed to other counties, are conveyed,
speaking of the difficulty of keeping them from run-

ning away, says,—" But the girls that come up with

the soldiers are the woi'St we have ; down at Wool-
wich or at Greenwich, sometimes I have a whole
coach-load brought up at a time, some going one
way, some another ; if it is possible to get away, they
will. Some of them say. We must go out of your
district, but we will not promise to go all the way
home."

The Edinburgh Society, also, for the suppression

of beggars, say, in their first Report,
" The widows, where not charity work-house cases,

were generally found burdened with families, fre-

quently the widows of soldiers killed in battle. The
married women were either old, or with families,

their husbands being labourers out of employment,
or soldiers abroad, many of whom had once enjoyed
the county allowance as militiamen's wives, but who
had been deprived of that resource in consequence
of their husbands having volunteered into regiments

of the line. There seems some reason to apprehend
that the allowance to the wives and families of mi-
litiamen is gradually eradicating that pride which,

with the lower ranks in this country, made parish
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terly helpless and friendless."

We shall not lengthen this article by pointing out,

because they are obvious to all, the circumstances

attached to soldiering, by which it necessarily be-

comes a great source of beggary. These instances

are sufficient to prove the impression which has been

made by the facts upon the minds of those who have

been situated most favourably for observing them.

The next circumstance which is stated by the wit-

nesses before the Committee as a cause of multiply-

ing beggars, is the state lottery. It is adduced by

more of the witnesses than one, but we must remain

satisfied with a specimen. Mr Wakefield was asked,

" You have mentioned the lottery, as the second

cause ; have you any facts to state, justifying that

opinion ?—I beg to state a very strong instance

of an apparently industrious man, who applied to the

committee of the Spitalfields Soup Society for re-

lief; he was told, that his appearance did not indi-

cate want ; and his mode of living was asked. He
said he was a " Translator ;" which is a business of

buying old shoes and boots, and translating them into

wearable ones. Inquiry was then made, if he had

such a business, why he should then apply for relief;

and he answered, as a matter of course, that the lot-

tery was drawing, or about to draw. " Why, how
can that affect your business ?"—" I have no sale

for boots or shoes during the time that the lottery

draws." Inquiry was then made as to the truth of

the statement, and it was found to be the case, and

that he was an industrious and respectable man ;

and that it was only on account of the loss of his

trade that he was brought into that distress.

" How long ago was that ?—Two or three years

ago ; the money went, of course, either in the pur-

chase of tickets, or the payment of insurances in the

lottery."

Almost all the witnesses who deliver any opinion

upon the causes of mendicity, mention the use of

intoxicating liquors as one of the greatest. It is

needless, we conceive, to adduce the testimony of

any individual in this case. The only mistake, of

which there is any danger, in respect to this cause,

is the ascribing to it more effects than it ^produces.

Though mischievous, in proportion to the quantity,

by every drop that is consumed, it will account for

but a small portion of the mischief which we be-

hold.

Local demands for temporary labour often affect

the poor very unfavourably. A passage already

quoted from the evidence of Mr Gurney, shows in

what manner a great number of persons crowding to

the vicinity of London in the hay season, are driven

or seduced into habits of beggary.

One cause of beggary may here be mentioned,

which has not attracted all the attention which it

deserves, That is, the mode in which we allow cer-

tain classes of the people to pay themselves by a

sort of begging. In these unhappy circumstances

we allow post-boys, stage-coachmen, and various

other classes to be placed. One sort of begging is

nearly allied to another. Of the saine tendency is

the practice by which servants take, and by their

GAR.
well known expectations beg, gratuities from their Beggar,

master's guests. All these are degrading practices, ^'^V'^
which bring down the mind to the mendicant level.

We have no doubt whatsoever, that, of this sort of

people, a greater proportion than of others, recruit

the ranks of mendicity.

Almost all the witnesses represent the want of

education, as standing high in the list of the causes

of mendicity.' Some of them who had used the

greatest range of observation, spoke of this cause with

extraordinary emphasis ; and of the powerful effects

of schooling, as giving that sense of honour to thfc

people, which makes them willing rather to die than

to beg. We shall not enlarge upon this cause,

which would afford materials for a volume. It is

enough, in this place, to mark the importance which

the mere outward observation of practical men has

drawn them to attach to it.

The poor laws stand branded by the witnesses as

perhaps the most prolific of all the causes of beg-

gary. The object of the poor laws is the very re-

verse. They are, by this account, the greatest

cause of that which they were contrived to prevent.

By making a sure provision for every body reduced

to want, all motive for begging was expected to be

taken away. The legislator looked only to one thing

;

where he had a great many things to which he ought

to have looked.

Mr John Stafford, the chief clerk of the Police-

office in Bow-street, said,—" I think it might prevent

a considerable numlier of persons becoming beggary,

if there was greater facility given to the magistrates

to compel parish-officers to relieve poor persons who
are in want, and unable to work or provide for them-

selves ;
for, as the law stands now, if a poor person

comes to the magistrate to complain that he is in a

state of distress, and does not know what to do to ob-

tain relief, that person must apply to two overseers

of the poor, who may refuse relief. The magistrate

must then summon the two overseers to appear be-

fore him ; and it is not until after they appear, or

have made default, that he is enabled to make any

order upon the parish-officers to relieve those per-

sons ; BO that, in cases where the parish-officers are

from home, or when they live at any distance, it re-

quires frequently a day or two before a return to the

summons can be procured ;
then, unless anything

can be done in the meantime, the paupers have no

means of obtaining relief, but by soliciting charity.'*

Sir Nathaniel Conant, the magistrate, describes

the same evil in nearly the same words. Respecting

the beggars produced by this cause he was asked,

—

" Do you think they constitute a large proportion of

the beggars in London ?—I cannot state that ; there

are a great many, almost all the persons not actually

known in a parish, who have occasion to apply for

parish relief, apply in their la^t extremity. They are

shifted about from post to pillar for two or three

days, before they can obtain relief. They beg at the

corner of a street ;
they are taken up by the watch-

man ; and when they are found to belong to a parish,

they are let out, instead of being taken to the over-

seers, I conceive a good many of those who run

after the passengers are in that situation* I een-
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ceive that, if they could go to the parish-officers at

the moment of casualty, they would not be in the

streets.

On this head, however, the information afforded

by Mr Martin is the most important. It appeared

by the Inquiry, of which he was the principal organ,

into the State of Mendicity in the Metropolis, that

about one half of the beggars in the metropolis in

reality belonged to the parishes in the metropolis,

and were there entitled to relief. This is most as-

suredly, in the account of English mendicity, a very

extraordinary fact. It is worth while to give the

proportions, as they exhibited themselves upon this

Inquiry :

Class I. PAROCHIAL INDIVIDUALS.

Of Home Parishes ; inclusive of

about - - - 1,584 children, about 2,231

Of Distant Parishes ; inchi-

sive of - - . 489 ditto - - 868
Total Parochial Children,

about - - 1,873

Total Parochial Individuals, about - - 3,099

Class IL NON-PAROCHIAL INDIVIDUALS.

Irish ; inclusive of about
Scotch ; inclusive of

Foreign; inclusive of

Total Non-Parochial
Children, about

Total Non-Parochial In-

dividuals, about

1,091 children, about 1,770
103 ditto - 168
29 ditto - 59

1,22*

Total Ghildren on the 2,000
cases, about - - S,096

Total Individuals on the 2,000 cases, about

1,997

6,096

Mr Martin observes, " It may appear extraordi-

nary, that the parochial poor should be found to fur-

nish above one half of the general mass of beggars

in the metropolis. There are, however, two causes

particularly affecting the parochial poor, which have

doubtless contributed to reduce many of them to a

state of beggary ; viz.

" 1 . The practice, generally prevailing in the me-
tropolis, of refusing relief to paupers out of the

work-house ;
and,

2. The want of a provision by law, to direct, in

particular cases, adequate relief to parochial poor,

not resident within the limits of their legal settle-

ments."

It was observed to him, " If it be real distress and
not imposture, it should appear that the proper place

to apply for relief would be the place of their own
settlement ?—It is astonishing how ignorant the poor
people are. A great many live in a contiguous pa-

rish to that to which they are chargeable, then they

are afraid of the law which directs they should be
either imprisoned or whipped, or removed home, in

case they apply for relief; and some, who have
been in better conditions in life, are very delicate in

making their distresses known at all.

" Have you ascertained that ?—Yes ; even when I

have written, I have frequently found the testimony

in some degree corroborated I have received be-

fore ; there may have been a variation in a few cir-

cumstances, but the general statement has been of-

ten true in those cases with which the committee
VOL. JI, PART r.

would be most surprised. A woman mentioned

great deal of property abroad (I think in one of the

West India Islands) some time ago ; I found there

was ground for a great part of what she said, but

not the whole.
** You think those persons did not know where to

apply, till you informed them ?—In many instances

they did not know how to apply, or they have been

so intimidated by the letter of the law they were

afraid.

<« Do you think a large proportion of those who ap-

plied, became beggars and applied for relief to you,

because they did not choose to go to their parish ?

—I think there were some, but their motives for that

were very various ; in many cases it was entirely ti-

midity.
" You have mentioned in your printed letter of

1811, as one of the causes for beggary, the want of a

provision by law to direct, in particular cases, ade-

quate relief to parochial poor not resident within the

limits of their legal settlement; what do you mean by

that ?—I mean, that supposing there is a man be-

longing to Liverpool who is a coachmaker's smith

for instance, or in some employ in London, and that

he falls into temporary distress by sickness; the

distress of that family is enhanced, and often goes

to the excess of making the wife pawn even the

working tools of her husband : if they could imme-

diately go to any magistrate, and claim the necessa-

ry relief, to be afterwards refunded by their parish,

that distress would be prevented."

To Mr Colquhoun, the magistrate, it was observed,

—" You have given it as your opinion, in your Trea-

tise on Indigence, that among the causes of vagrancy

is the hardship and dread of removals ?-»-I look

upon the removal as one of the greatest evils at-

taching to the pauper system; if that could be

done away by legislative regulation, so as to let the

burthen fall equally upon the country at large, that

would do more to reduce the rates than any thing

else : it is a lamentable thing. I know in the year

1800, that in Braintree and Bocking in Essex, al-

though the average of the whole country was not

above 5s. 6d. in the pound, they paid actually 40s.

in the pound for poor rates, which amounted nearly

to a disinherison of property, in the hands, perhaps,

since William the Conqueror, of some of the pro-

prietors ; and I know of property which would let

for L. 200 a year in any other part of the country,

letting for L. 20 : And I remember another in-

stance, of a person who had established a nursery
;

he was rated for that nursery L. 70 a year ; it had

cost him L. 800 ; and the question with him was,

whether it would not be better to abandon it than

sustain the burthen. Wherever you see in England

the finest surface of country, such as Hertfordshire,

and all the southern counties, there you have the

greatest portion of poverty : In Sussex, by the last

returns, it was 25 in the hundred, that was, a fourth

part of the population ; in Cumberland, five ; in

Lancashire, where we should expect more poor than

any other, from the fluctuation of labour, 1 7.

" Do you conceive, that the system of removals at

once adds considerably to the expence of the rates,

and is a great grievance to the morals of the poor ?

H h

^41
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Beggar. —That it degrades the poor t© a very great degree
^^•"^^ is certain ; and that it adds to tiie rates, but mostly

in the metropolis. The managers of the poor are

very willing, thinking to get rid of them in a short

time, to maintain them, rather than send them to a

remote quarter ; if it is within 20 or 30 miles, they
will remove them, but if it is 200 miles off they do
not go to the expence.

" Then they must have the paupers perpetually

upon them ?—They are in hopes ofsoon getting rid of
them ; they often go into the house from the sickness

of the head of the family, or from various casualties
;

they are in hopes things may come round."

Of the existing system of extraordinary laws con-
cerning the poor in England, that part which relates

to the whipping and imprisoning of persons found
soliciting alms, is represented by the witnesses as

one of the grand sources of evil ; because it is a law
which the present state of humanity will not allow,

in ordinary cases, to be executed. The whipping is

regularly and totally disused. The putting a wretch-
ed being into an English prison is not a way to ele-

vate his mind, and place him above the base thoughts
of beggary. It is hkely to make him more regardless of
all moral, very often of all legal restraints ; and where
he went in a beggar, to come out a thief. Upon the

atrocious cruelty of driving a wretched creature to

beggary, in the way explained above, by refusing

prompt assistance, and then whipping or imprison-

ing for an act of such necessity, no comment is re-

quired.

Into the mischievous tendency of the principle

upon which the system of the English poor laws is

built, holding out a premium for worthlessness, and
for that excessive multiplication of the people, to

which a state of general wretchedness is attached,

we shall not at present enter. It will come to be
considered, where the poor, and the policy regard-

ing them, become the subjects of discussion. What,
in this place, chiefly calls for attention, is the course
of procedure and detail, in the hands of the parish

officers ; not as a system of waste and of oppression

upon the contribution, nor as a system of tyranny

and vexation to the paupers, but as a mode of mak-
ing beggars. This they do, by their modes both of

giving and withholding relief. They give it under
such circumstances as to make people fly from it

to beggary
;
they withhold it in such a manner as

both to compel and seduce them into beggary. Mr
Gurney was asked,—" What is the police establish-

ment of your parish ?—We have four beadles and
six constables, besides special constables occasion-

ally ; but there is a great terror and alarm on the

minds of the parish officers of all the parishes, lest

the work-house should be ovei'stocked, and lest the

parish should be burthened ; and, as long as persons

get their livelihood without looking to them, though
it is by pilfering, unless they actually know that they

are pilfering, they take no notice. I have often

thought that if many of our poor laws were impera-

tive, instead of permissive, it would be useful ; and I

am afraid many of the parish officers are ignorant of

their duty, as well as the beadles and constables.
" Do you know whether persons confined in the

work-houses, and relieved there, are ever let out of

those work-houses for the purpose of begging, in the Begga
course of the day ?—They go out on the Sunday
generally, and I believe many of them beg, indeed I
am pretty sure of it."

As a cause of beggary, it is necessary here to men-
tien ear/y and improvident marriages, and all those
other proceedings which tend to increase procreation
beyond the measure of subsistence; and thus to keep
the great mass of the people sunk near to the level
of mendicity,—a proximity from which, by the slight-

est accident, many of them are continually falling

down to it altogether. That this is the grand me-
dium through which beggary is produced, it is need-
less to offer any proof. The mode in which the
principle of population, when injudiciously encou-
raged, instead of being wisely restrained, operates to

the degradation of the people, has been already, in

part, explained ; and it will be still farther elucidated
in a subsequent article of this work.
Among the causes of beggary in England, one

may be regarded as pretty remarkable, that is, Ire-
land. Ireland is one of the greatest of all the causes
of beggary in England. Considerably more than
one-third of all the beggars in the metropolis appear
to be Irish. Of all human beings in any part of the
globe, the mass of the Irish appear to be in the most
deplorable circumstances, whether their moral or phy-
sical situation be considered ; and that under a go-
vernment regarded as the best in the world. The
art of making governments efficient to the purposes
of government is, therefore, still but imperfectly un-
derstood.

Some of the witnesses, Mr Colquhoun in particu-

lar, bring forward a very important subject. They
give the state of the criminal laws as one of the
chief among the causes of mendicity " About 5000
individuals," he says, " are vomited out of the jails,

without character. These people come on society,

without any asylum provided for them. If such an
asylum could be established, I think, in a very short

time, it would relieve the town of a great many of
the beggars." The operation of the penal laws upon
the moral state of the people is a field of inquiry far

too extensive to be introduced into the present ar-

ticle. That an ill-contrived system of correction for

offences may degrade the minds of a people, de-
stroy their sensibility to moral considerations, render
many of them incapable of that self-esteem, on which
the abhorrence of becoming a beggar is founded,
nobody can help perceiving. That a great part of
the British system of penal law is infected with this

tendency, has long been the complaint of discerning

and philosophic minds. The public is not a little in-

debted to the popular writings of Mr Colquhoun, for

the degree of attention from men in power which it

cannot long be hindered from receiving. Another
place in this work will be found for giving to the

subject that degree of elucidation which it so highly

deserves.

Of all the causes of beggary, mar may undoubted-
ly be assumed as one of the most extraordinary. We
have already seen in what manner the people con-

verted by it into soldiers swell the ranks of mendici-

ty ; but this is only a small part of the deplorable

effects. It brings the condition of the whole of the
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;

'^^V^^ and, of course, a new and additional portion down

to it altogether. This it does by the consumption

which it produces. Exactly in proportion as money
is spent upon war, exactly in that proportion is the

means of employing labour, that is, of buoying up

the condition of the people, destroyed ;
exactly in

that proportion must the people, cccteris paribus,

sink. These are conclusions which may be regard-

ed as scientific, and which will never be called in

dispute except by those who are ignorant of the

subject. It is not impossible for war to be accident-

ally accompanied with circumstances which counter-

balance this tendency, even in respect to wealth ;

but this is exceedingly rare. The great men very

often gain by war : the little almost always lose.

There is one other cause of mendicity, which it is

incumbent to mention, because it really includes all

the rest ; but it can be very little more than men-

tioned, as it is far too extensive for elucidation in

this place. This cause is /eg'is/a^/on,

—

bad legislation.

An argument, which, though it is too general deeply

to impress a mind unaccustomed to generalize, is in

fact almost demonstrative, may be given in a few

words. Perfect legislation, a legislation capable of

turning to the best possible account the command
which in this woi'ld man possesses over the good
things of life, would so conduct society, that, as

there would be scarcely any individual who would

not, by his moral qualities, deserve, so there would

be not one who would be left without the means
of corporeal well-being. If this proposition be cor-

rect, it follows, as an unavoidable consequence,

that every beggar who exists is, in some way or

another, the effect and consequence of bad laws.

Exactly in proportion as we can make our laws do

more of that which all laws ought to do, we shall

diminish the number of those who approach the le-

vel of mendicity ; and at last dry up every source

from which it springs. And in the meantime, ex-

actly in proportion as a greater number of the

mass of any people are either at, or approach to, the

level of mendicity, in that proportion infallibly may
the laws be pronounced to be bad.

Effects of 9. We have now stated what the present occasion
Mendicity, appears to require, on the subject of the causes of

mendicity. We proceed to the effects, which, being

a much less complicated subject, will be much more
quickly dispatched.

The effects may be considered as bad, first, in re-

spect to the beggar himself ; next, in respect to the

community.
With respect to the beggar himself, they are bad

exactly in so far as he is less happy in that state,

than he would have been in any other in which it is

in his power to place himself. If it was not in his

power to have placed himself in a situation above

suffering to a greater degree for want of the means
of well-being, he suffers nothing bodily

;
perhaps he

even gains, if the bodily pains of begging are less

than those of the labour to which he would have

been doomed. He may suffer in his mind, by the

sense of degradation. But when that ceases to be

an object, this pain is at an end. In as far as be is

likely to be more intemperate as a beggar, he injures

his health, and destroys the pleasures of sympathy.

And in as far as he is less religious than he would
otherwise have been, he is a loser in respect to the

hopes which religion bestows.

If he has fallen to beggary, by his misconduct,

from a superior state, in which he would have en-

joyed more happiness ; of this loss, whatever it is,

beggary is not the cause, but the previous miscon-

duct. The question is not, what he would have
been, had he not lost what he has lost by miscon-

duct, but what, having made that loss, he can now
do that would make him happier than begging. If

a mind is well educated, and its sensibility to moral

considerations acute, almost anything would render

it happier than begging. If it is in the brutal state

of an uneducated mind,—a mind which has never had
its moral sensibility sharpened, few things would
render it happier that did not afford it in greater

plenty the means of sensual indulgence and ease.

These, such as these, are the considerations by
which we should endeavour to estimate the loss of

happiness which beggary produces to the generality

of beggars themselves.

Let us next endeavour to estimate what is lost

through it by the community to which the beggai*

belongs.

There is, first, the loss of his labour, provided he
Avas able to work. He consumes without producing.

In this particular he is equally mischievous with

every useless soldier, every useless functionary of the

state, and not more. Not so much, indeed, as often

as their consumption is greater than his.

If the beggar is unable to work, the public, in a
pecuniary sense, loses nothing by his beggary, be-

cause, it being not proposed to let him die of hunger,

he would have been maintained in all events.

What remains, exclusive of moral effects, is only

the annoyance which is given to the people at large

by the solicitations of beggars ; by conveying to

them disagreeable impressions through their eyes

and their ears. We shall not reckon this for abso-

lutely nothing. But sure we are, that all the amount
of pain which in a year is produced in this country

by that cause is very inconsiderable. There are ex-

hibitions of sores and filth, and a degree of importu-

nity, which we can conceive amounting to a pretty

serious nuisance. But these things, we see, it is

very easy to prevent.

We come now to the moral effects produced by
beggary, which, except in regard to the beggars

themselves, in which respect they have been consi-

dered already, consist entirely in example ; in the

tendency which the immorality of beggars has to

produce imitation.

But it is the privilege of beggars that their vices

are not contagious. The vices of the great infect

the whole community. The vices of beggars infect

nobody but themselves.

We do not think it is necessary to pursue this sub-

ject. The evidence appears to be satisfactory, that

beggary, when considered as a cause of evil, turns

out to be a cause of no great importance. Of
the inconveniences sustained by the nation, a very
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""^^^^•^ the loss of labour, which is the main article, is very

inconsiderable, as the number of able-bodied mendi-

cants is very small, compared with that of the very

young, the very old, the mutilated, and diseased.

In the case of beggary, as of many other results

in an imperfect state of the social union, the disap-

probation and hatred of the mind are very apt to

be misplaced. We abhor beggary, but it is the

causes out of which beggary springs, and from

which, along with begging, infinite other evils arise,

that deserve almost ail our abhorrence.

Expe<lients 10. We come now to consider the remedies which
for sup- may be applied to the disease of beggary ; the Ja-
piessing cienda, in short, the things to be done for its re-

moval.

The first and most natural course would be to go

to the list of causes ; the excess of multiplication,

and consequent poverty of the m.ass of the people ;

the want of education ; the poor laws ; the criminal

code ; wars ; and in one word including the whole,

bad legislation. Take away the causes, and the ef-

fect immediately disappears.

As among the causes of beggary, however, there

are some, and these among the most powerful, which

cannot be easily or speedily removed, it remains to

inquire what, in the meantime, can be done to check

their operation.

The first question is, what can be done by the ope-

ration of the existing laws.

The following testimony was given by Sir Natha-

niel Conant

:

" You think if there was a strict execution of the

laws now in force, the streets might be cleared of the

beggars ?—Certainly.

" In what way would they then be disposed of un-

der the existing law ?—If they were taken in the act

of begging in an individual parish, they must be sent

into the Bridewell for seven days at least ; then a

pass must be made to the place of their last settle-

ment ; if that is not found by the examination of the

Justice to his satisfaction, he sends them into the

place of their last residence, the place where they

were taken ; that parish is to fight against them as

well as it can, that is, by bribery, if it can be called

so, by giving them relief and letting them slip out of

doors.
" What becomes of them then ?—Then they begin

again ; the existing law will clear them, but it is only

for a day.
" Then Che laws, as at present constituted, are not

sufficient for clearing the streets ?—My answer to

that would be, that the nature of such a town as this

is such, that they cannot be cleared in those inter-

vals which occur between the application and the re-

lief given ; there will be distress and hunger, which

will drive the paupers to uicndicity.

*' Then, if they are passed to a parish near to

London, they may be engaged in begging again in

eight and forty hours ?—Yes, in less than that ; and

, where they are passed to distant parishes, there are

perhaps only two or three farms ; the occupiers of

those farms are very unfit to have the care of such

persons, perhaps, from their age or their sex, and
very unwilling to have such pensioners.

" Can you suggest any alteration of the law, Beggar,

which would have the effect of clearing the streets ?—
I think that might be effected by a strict execution,
of the existing laws ; but that would introduce such
a degree of severity as to a considerable part, not
perhaps half, that it would be quite as great as the
laceration of the mind of the passenger on seeing
such objects.

" The question refers to the case of persons re-

turning to their parishes, and then beginning begging
again ?—The nature of the legislation of England is,

that it always goes upon the idea of the whole, and
not of a crowded metropolis ; and it supposes the

profligacy or industry of each individual to be
known.

" You were understood to state, that when a per-

son was taken up, he was sent to Bridewell for seven
days, then passed to his parish, and that, if that pa-

rish was in London, he then returned to a state of
mendicity. Can you suggest any alteration which
would prevent the beggar who had been in Bride-

well, and who had been passed to his parish, return-

ing to a state of mendicity ?—Parliament might com-
pel the parish to maintain them until they are ena-

bled to obtain their own livelihood, according to their

age, or strength, or sex ; but nothing less than that

would do, for the person goes out without clothing

sufficient for a decent occupation."

Sir Nathaniel had stated, that he did not give or-

ders for taking up the beggars with all the strict-

ness of the law, and gave the following as his rea-

sons :
—" That if I did give those orders this morn-

ing, I should have those that are impostors all run
away into the next street, only so to elude the peo-

Ele to whom I gave the directions; and I should

ave blind and imbecile creatures, who had no claim

at all upon the justice of the parish in which they

happen to be taken, though that parish would, in the

first instance, be made liable to them, if I passed

them into that parish after sending them to prison

for a week, which the Act of Parliament necessarily

includes ; for no pass can be made till they have

been in prison a week. If they were passed into

that parish, the parish-officers would, in their policy,

and in justice to their neighbours, say, " Why do
you come here i you come here as a beggar, and
have been punished ; here is a shilling, go about

your business, and get yourself conditioned in some
other place." They would walk down below the

Tower, and beg there for another week, and then get

up again into Westminster, and continue the prac-

tice of begging, having no settlement perhaps.
" Supposing the magistrates were to follow the let-

ter of the law, might not they be all removed from

the neighbourhood of the metropolis ?—I think they

might ; I think the practice established at Edin-

burgh might be practised here, but with dread/ill

cruelty to two-thirds of the persons subjected to that

mode of subsistence. In Edinburgh, they act with

extreme severity to every person found in a state of

mendicity."

Sir D. Williams gave the following testimony :

—

" Do you take any steps, through the medium of

your officers, to take up beggars ?—We have given

instructions generally to take up all beggars ; and it
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bourhood, who have directed their beadles to take

them into custody.
" Is it your opinion, that if the same mode was

pursued by the other magistrates in different districts,

that many beggars would be prevented from pursuing

that course of life ?—There can be no doubt of it.

" You consider the present laws sufficiently strong,

if those laws were put in force ?—No doubt.
" And that if the magistrates were to put the law

into force as it now exists, public begging might be

prevented ?—There can be no doubt of it.

" You consider that the laws might be so far put

in force, as to clear the streets of beggars ; have the

goodness to state to the committee the process which

takes place with the beggars found in your district?

—

Any person has a right to capture a beggar in the

act of begging ; he is to take him before a magi-

strate ; the magistrate, by the confession of the par-

ty himself, or the oath of another party, is bound to

pronounce him a rogue and vagabond, and send him

to the House of Correction for the county of Middle-

sex ; there he remains seven days, and is passed by

the pass-master of the county to the next parish

leading to his settlement, and so forward till he ar-

rives at the place of settlement ; and for which the

person capturing the mendicant is allowed by law 5s.

;

there is a premium for it.

" Supposing the parish to which he actually be-

longs remains within your district, or is that in

which he is found begging ; there is nothing to pre-

vent him, on his return, resuming the same practice

of begging ?—-The law will prevent that, by senten-

cing him as an incorrigible rogue, to six months
imprisonment, if he has been pronounced a rogue

and vagabond under the first charge.
" Are those steps frequently taken by you ?—They

are brought before the Court, and the Court ad-

judges them to a further imprisonment.
" How long do they remain there ?—Seven days

in the first instance, and six months in the second."

Patrick Colquhoun, Esq. to whom, primarily, his

Country is indebted for all the knowledge it has re-

cently gained, and all the improvement it has made
in Police, delivered the following testimony :

—" Of
late it is inconceivable the number that have receiv-

ed passes from the magistrates to go to their differ-

ent parishes ; which we give now, though directly in

opposition Co the Act of 1792, which requires they

should be previously whipped or imprisoned a cer-

tain number of days, and then passed as vagrants to

their parishes; that Act has been found impracticable.

It arose from the Lord Mayor and the magistrates

giving innumerable passes, of which I am afraid ma-
ny make the very worst use ; but we are very glad to

get them out of the town, that they may be subsisted

in the quarters to which they belong, or where they

have friends ; in that way we are relieved of a very

considerable number, who must otherwise beg in the

streets.

" Do you conceive that the laws as they at present

exist relative to beggars, if put into due and strict

execution by all the magistrates in London and its

vicinity, would be sufficient to clear the streets of

beggars?—I do not indeed; there have been at-
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tempts made at different times, and they have all Heggar.

failed. I think the Act of 17th Geo. II. totally ina- *"»^S^^'^
dequate to the purpose ; it is loosely worded ; it is

not at all adapted to the present state of society

;

and that Act ought to be revised from the begin-

ning, and adapted to the present state of society.
" Do you mean individual and separate attempts ?

—I mean to say various attempts have been made,
by taking up the beggars ; the expence is enormous
on the county rate. I believe at one time there

was more than L. 100 paid to the office I belong to,,

in the course of the sessions.

" If all the magistrates were to unite, the magi-

strates of the city of London, the magistrates of

Westminster, and the magistrates of the vicinity, to

put the laws in execution, do you think that would be
successful ?—As far as my judgment goes, if the whole

were to join their efforts it would not succeed."

The beadles complain that when they take up
beggars the magistrates discharge them. One of the

beadles of St George's, Bloomsbury, said, " I took

up a man yesterday that I observed knocking at

every house, regularly, in Bloomsbury-square, two
or three days ago. He was again yesterday taking

every house regularly ; I waited till the servant came
to the door, and he then put a petition into her

hand ; I took the petition from him, and took him
to the watch-house. I found three copies of the

petition upon him. I took him to the office in Hat-
ton Garden, and the magistrate discharged him.

" Did the magistrates examine you upon your
oath ?—They did ; and I told them I had removed
him out of Bloomsbury-square, three days before, in

consequence of great complaints of the inhabitants,

that those persons were suffered to be about.
" You stated upon your oath, to the magistrate,

that you believed him to be a common vagrant ?

—

Yes ; he paused a quarter of an hour upon it ; and
he said, the prison was so full of people that he
thought it not right to commit him there. He talk-

ed of sending him to the New Prison, and the clerk

said it must be the House of Collection. I told

him I should not object, if he thought proper to

discharge him, which he did. The magistrate told

me, if I saw him again, I might bring him. I could

have taken four beggars up on Sunday, but if we
take them down they discharge them.

" That is the practice of the magistrates ?—It is.

I have taken many and many down, and they have

been discharged ; and my brother beadles will give

the same testimony."

Mr Mills, a gentleman who had been Overseer of

the parish of St Giles, stated, " We used to take

them to the magistrates, and take the recourse the

law provided; but, in fact, the magistrates them-

selves would have loaded the prison, they were so

numerous. In our parish there was no end to the

commitments which would have taken place. I have

sat with my brother officers from two o'clock in the

afternoon till eight in the evening, constantly re-

lieving those persons."

It thus, we think, sufficiently appears, that the

law for the compulsive prevention of beggary can-

not be executed, or, more accurately speaking, it is

unfit for execution ; it cannot be executed without
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^V^^ seeks to remedy ; and therefore the magistrates take

upon them, without scruple, to violate it, and leave

it without execution.

Of the things to be done, one, then, most obvi-

ously suggested, is a review ofthe existing laws which

relate to beggary ; the repeal of all the enactments,

which are ill adapted to the object in view ; and the

passing of other enactments which may possess the

greatest practicable degree of adaptation and effici-

ency. Into the detail of these enactments, it is not

here the intention to enter, because they must em-

brace the provision which is made for the destitute

;

the questions relating to which, we reserve for the

article on the Poor.
Another of the remedial operations, importunate-

ly demanded, is to make provision immediately for

the careful and efficient education of the whole mass

of the population, down to the lowest individual. On
the potent connection between good education, and

that sort of conduct which keeps people above the

level of mendicity, as well as on the mode in which

education should be provided, our sentiments will

be given with more propriety on another occasion.

As the tendency in population to increase faster

than food, produces a greater number of individuals

than can be fed,—as this is the grand parent of indi-

gence, and the most prolific of all the sources of

evil to the labouring portion of mankind, take all

possible measures for preventing so rapid a multi-.

plication ; and let no mere prejudice, whether reli-

gious or poHtical, restrain your hands in so benefi-

cient and meritorious an undertaking. It would be

easy to off^r suggestions on this head, if we were

not entirely precluded from going into detail. It is

abundantly evident, in the meantime, that indirect

methods can alone avail ; the passions to be com-
bated cannot be destroyed ;

nor, to the production

of effects of any considerable magnitude, resisted.

With a little ingenuity they may, however, be elud-

ed, and, instead of spending themselves in hurtful,

made to spend themselves in harmless channels. This
it is the business of skilful legislation to effect.

In cutting off other causes, cut off Ireland ; we
do not mean literally ; but what we mean is, that the

mode of governing Ireland should be so reformed,

as to make it able to send to England something
better than a mass of beggars nearly equal to all her
own.

Make a law to prohibit all modes of paying the

people, which have an affinity with yielding to the

cravings of a beggar.

Take all proper methods of rendering universal

and preserving alive that exquisite moral sensibility,

which is possessed by so great a portion of your po-

pulation, and makes them willing to die of hunger
rather than beg.

Provide a proper asylum for rearing to virtue the

children of beggars ; and let no person who begs

be allowed, on any terms, to retain power over a

single child
;
that, at any rate, you may prevent

any portion of the young from being reared to beg-
gary. This is an easy, obvious, and most important

part of a good plan for lessening or extinguishing

the evil of beggary.

Reform your criminal code; and cease to deal with Begg,
offences in such a fashion, as to make the indigence
of your people greater, and the virtues less, than they
would otherwise be.

Under the head ofimprovement in the criminal law,
it may be fittest to speak of that indispensable in-
strument for the cure of beggary,—a system of Re-
formatories, or houses in which bad habits may be
eradicated and good acquired. On this point, some
of the witnesses, whose testimony is entitled to the
greatest respect, used a language unusually strong.
The chaplain to Bridewell Hospital said, " I have
long thought, seeing so much misery as I have done,
that, as to remedy, very little could be done, unless
you deprive the beggars of the pretext of begging

;

that that could be only by a large penitentiary system.
" Has it occurred to your mind, that there could be

a Penitentiary large enough to include ai'l those
persons ?—I have not proposed one for the whole
town, but four or five at different parts of the town.

" Did you propose this for persons having settle-
ments in the country, and others ?—Yes ; that every
person knocking at the door might have admission,
and that no person should have a pretext for beg-
ging in the streets. If a committee was sitting at
either of those Penitentiaries, and work was going
on at them, that would relieve from part of the ex-
pence

; the great advantage that appears to my
mind is, the investigation of each case. I do not
know any place in town where that can be done.
I have frequently thought, that unless there could
be such a system as that to which I have alluded,
the clearing of the town is hopeless: The great
mass of misery which floats in this metropolis, I am
fearful can never be removed, unless there is such
a penitentiary system as. that to which 1 have allud-
ed : the two societies established for the reception
of such persons are far too confined.

" If one, two, or three large ships could be
fitted up with good accommodation, do you think
such places could be substituted for penitentiary
houses, till the parties were disposed of?—I never
but once saw any thing of the kind, and that was at

Sheerness some years ago, when I think the sailors'

wives lived in two large hulks drawn up on shore

;

but there appeared to be so much misery and wretch-
edness, and they were so close and confined, that I

did not form a favourable opinion of it.

" The question supposes the ships to be fitted up
in an airy manner, with convenient apartments,
that would receive nearly as many, at little or no
expence to the public, as the Penitentiary House
now building at a very great expence ?—The peniten-

tiary houses, as proposed by me, would include work-
shops and rope-walks, and so on."

Mr Colquhoun was asked,—" Do you think there

could be any law devised by which there could be a
possibility of furnishing relief to that class of per-

sons who may be properly called beggars, by which
they could be removed out of the streets ?—I think

it is perfectly possible to lessen the evil in a very

considerable degree, but it must be by legislative

regulation, and at pretty considerable expence. The
situation of this town, to which so many wander up,

is such that there must be an asylum for beggars,
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a Village of Industry, that would apply to all. That

struck me so strongly in the year 1792) that I wrote

a paper on the subject; and I believe if the war had

not broken out, it would have taken place. About

5000 are vomited out of the jails, without charac-

ter ; those people coming on society, it would have

been a most desirable thing to have had an Asylum
for them ; but it was so gigantic a thing, that that

prevented its being carried into effect. If such an

Asylum could be established, I think in a very short

time it would relieve the town of a great many of

the beggars ; but the magistrates must necessarily

have some place to send them to.

" The Committee have been informed, that, within

these few weeks, as is customary at this season of

the year, there have entered London about 5000
persons of the labouring class, probably many of the

mendicant class ?—I cannot speak to the number ;

but I have no doubt of it.

*' Would your plan of an Asylum go to the reliev-

ing those persons ?—It would go to the relieving all

persons who are mendicants, or had lost their cha-

racter, by being committed for petty offences to

the different prisons of the metropolis."

This, undoubtedly, is the right idea. Provide a sys-

tem of Reformatories as perfect as they might easily

be made, and you may accomplish every thing. De-
prive yourselves of this important instrument, and you
can do but little to auy good purpose. A more ap-

propriate place for describing this measure in detail,

will occur more than once hereafter. We know,
however, only one good plan, and that is before the

world already, in Mr Bentham's Panopticon. Ap-
ply this, with the system of management which he
has contrived for it, and if you do not extinguish

the evil of pauperism, in all its degrees, you will un-

doubtedly reduce it to its lowest terras.

In the testimony given by the chaplain of Bride-

well, as we have seen in the preceding quotation, he
mentions, " the investigation of each particular case

of beggary,*' as an advantage of the highest possible

kind.

Mr Butterworth said,—" I conceive that no plan

of relieving the poor is so effectual as that of visiting

them at their own habitations ; and even then, in-

quiry must be made of their neighbours, to know
their real characters, as persons in the habit of beg-
ging are adepts in the art of imposition."

Mr Cooper was asked,—" In what way do you
think poor families may be mostly benefited by the

exercise of benevolence ?—I know of no way more
efficient than that of their being visited and relieved

at their own habitations
; and, in fact, as far as my

observation and experience go, there is no certainty

whatever of any donation being properly applied,

without investigating the circumstances at their own
habitations."

We deem these testimonies of great import-

ance ; as we are convinced, that what is here
recommended, a distinct investigation of each in-

dividual case, rendered co-extensive with the po-
pulation, would be attended with innumerable advan-
tages.

To render this investigation practicable, without

enormous trouble, and, indeed, to render it possible

with any tolerable degree of exactness, another and
a most important operation is required, subservient

to an infinite number of good purposes ; and that is,

a proper system of registration. The whole country
should be divided into sections, containing each a
moderate number of inhabitants ; the names, residen-

ces, and descriptions of the inhabitants of each sec-

tion should be entered in a public record ; and means
employed {as much as could be without incurring

any serious inconvenience of a different sort) for

placing the people of each under the full inspection

of one another. How important a check this would
be on improper conduct of every sort is intuitively

manifest. How easy, too, it would render the busi-

ness of visitation, and what perfect knowledge it

would afford of the circumstances of each individual

case, it is impossible to overlook.

The importance of registration was not unknown
to some of the witnesses before the Mendicity Com-
mittee. Sir N. Conant observed,—" In a town like

this, where no creature knows the inhabitant of the

next house hardly, or their character, and especially

among the poor, the overseers of parishes ready
enough at all times to spare if they can, by any
kind of indulgence (I was going to say) the parish

purse, are always willing to put at a distance every
person who applies, being entirely ignorant either of
their character or of their necessity. Until they are
forced to take them in, and give them relief, they
seldom do, unless they know them, and they know
very few of the inhabitants even of their own parish,

in the very nature of the thing ; this applies to any
condition of life, and more especially to the poor ;

that introduces another class of mendicants, which
are people deserving of parochial relief, in the inter-

val before they get it. If the paupers apply to-day
to the parish officer, being settled in their parish,

they are not known to him ; and the parish officer

either says, he shall make some inquiry
; or, that

they look strong and hearty, and able to maintain
themselves, or that their families may be imposed
upon them, and that he shall inquire and see, and
they may work."

We find Benefit Clubs, and Savings Banks, held
forth as means for the preventing of beggary. But
we question, whether the sort of people who apply
to savings banks and benefit clubs are apt to become
beggars. We see, that those among the common
people, who have had any moral feelings implanted
in them, will in general die rather than beg. We
see also, that the having a provision already made i«

no security against mendicity, when the mind is

worthless; because many of the Greenwich and
Chelsea pensioners beg, and are among the most
troublesome of all beggars. It would surely not be
difficult to find a better mode of paying these pen-
sioners, so as to afford a check upon their vices.

Some way might also be found of punishing those

parishes, who, when a beggar is passed to them, in-

stantly let him out again, to prey upon the public.

When a beggar appears, if it is resolved to suppress

them altogether ; or when he acts in any such man-
ner as to create a nuisance, if it is only proposed to

suppress what is noisome about them ; it should al-

Beggar.
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Keggar. ^ays be easy at the moment for any passenger, or

^^^^""^^ observer, to put in execution the means of taking

them up. For this purpose, it woukl be necessary

that a constable or beadle authorized for this pur-

pose should be in every street, and his residence

rendered conspicuous to all the passengers.

Under the head of remedies for the disease of

beggary, it is necessary to speak of societies for the

suppression of it. In the first place, it is abundant-

ly evident, that an assemblage of private individuals

have little power over the chief causes of mendicity ;

over wars, for example, excessive procreation, and

bad legislation. They can only endeavour to coun-

teract, by such powers as they possess, the operation

of these causes. They may, indeed, contribute in-

directly to the removal of the causes
;
namely, by

holding them up in their true colours, to the legis-

lature, and to the nation. This, it may be observed,

in one of the ways in which they may effect the

greatest quantity of good
;
may, in fact, advance

with the greatest expedition to the accomplishment

of their own end. With the means possessed in this

country of operating upon the public mind, and the

influence of the public mind upon the legislature, a

society of gentlemen, rendered conspicuous by their

union, and the beneficence of their proceedings,

might, by representations, sufficiently persevering,

and sufficiently strong, more especially if the opera-

tion was not confined to one society, but common to

a number of societies, in numerous parts of the

country ; eftect almost any improvement of which
the nature of the case would admit.

Society at
"^^^^ ^^^^ '^^^ ^ Society of this sort, as far as we

Edinburgh I^^iow, was started in Edinburgh, and there carried

for the Sup- into execution in the year 1813. The sole object

pression of of this society appears to have been to try what they
Beggary, could do for the cure of beggary, under the existing

laws. There is no evidence of their having elevated

their views to the thought of operating through

the public upon the legislature, and through the

legislature upon the sources from which mendicity

flows.

In the sphere which the Society of Edinburgh
have chalked out for themselves, it is impossible for

us not to bestow upon their proceedings the highest

encomiums ; since they have put in practice, as far

as it lay within their power, the principles which we
have here recommended as the groundM'ork of re-

form.

In the first place, the Visitation principle :—" The
basis of the whole plan," says their Report, " was to

be investigation, and personal inquiry."

Secondly, the Registration principle :
—" For the

sake of facilitating the task of making such inqui-

ries," continues the Report, " and the labour of su-

perintending the poor, as the only means of prevent-

ing fraud and imposture, it was necessary to divide

the city into separate wards or districts." From the

want of legislative powers, however, it is abundantly

evident, that they could perform the work of regi-

stration very imperfectly ; were obliged, in fact, to

content themselves with the registration of those

persons exclusively who applied to them for relief

;

and instead of placing them effectually under the

superintendence of the district itself, to take the la- Beggar

hour of superintendence wholly upon themselves.
If the business of registration, thus imperfectly
performed, is yet an important instrument, how
much would that importance be increased, if it

were performed completely by legislative regula-
tion.

Thirdly, the Reformatory, or Employmejit prin-

ciple : The society is divided into four committees,
of one of whom the business is to find employ-
ment for those of the applicants who are able to

labour. It is evident under what prodigious dis-

advantages they carry on this part of their bene-
ficent work. To perform it with any degree of
completeness, a great establishment, such as those

which have been called penitentiaries, houses of in-

dustry, reformatories, or panopticons, is required

;

an establishment in which different species of work
may be carried on with all the accommodations
which belong to them ; in which the parties may
work under the most complete superintendence; and
in which they may be as completely as possible ex-

posed to the operation of all the salutary motives

which can be brought to bear upon them.
Fourthly, the Education principle : The children

of the beggars are clothed, and sent to a Lancas-
trian school ; and so important is this part of the

business of the society accounted, that one of the

four committees is wholly employed in conducting
it.

What the Society professes is, to provide subsist-

ence for all those who really are deprived of it, and
of the means of providing it for themselves ; and up-

on the strength of this undertaking the police of the

city prohibit begging, by imprisoning and removing
the beggars.

The only question which applies to this expedient

regards the power of the Society to accomplish all

which they undertake. If they can make provision

for all who really and truly are in want ; to prohibit

begging is then to prohibit imposture, and can pro-

duce nothing but good. And if, along with this, they

are able to make the distinction completely between
those who are and those who are not able to provide

for themselves; and to draw the benefit of labour

from all who are capable of it ; as far as there is any
evil in mere begging, beyond the evil of being re-

duced to the begging condition, which is the prin-

cipal, it is removed. It is not absolutely impossible

that such an expedient as that of the Edinburgh So-

ciety, at one particular place, and one particular

time
;
namely, when taken up with extraordinary

ardour, owing to some particular concurrence of cir-

cumstances,—as in Edinburgh at the era ofa new Sys-

tem of Police ; or to the ardour of one or more indi-

viduals of sufficient influence to set a fashion, may,
to a considerable degree, succeed. But it is abun-

dantly cetrain, that it is not calculated for general

or permanent use. How could it be applied to Lon-
don, for example ?—Besides ; a great national bene-

fit can never rest with safety on any thing so preca-

rious, as the chance of extraordinary virtue in par-

ticular men. (f.f.)
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Bejapoiir. BEJAPOUR. The great peninsula of India is di-

vided into several extensive kingdoms, which are par-

titioned into subordinate slates of different denomina-
tions. Some were powerful sovereignties, enjoying a
distinguished rank in the scale of nations, and subsist-

ing during many centuries in splendour, as the empire
of the Moguls; while others, as the Mysore, consti-

tuting the dominions of Hyder Ali, and his son Tip-
poo Saib, were of more recent formation, and owed
their aggrandizement to the weakness of their neigh-
bours. Bejapour is a large province in that part
of India called the Deccan, extending from the
15th to the 19th degree of porth latitude, and inter-

sected by the 75th degree of east longitude, passing
nearly through its centre. It is calculated to be
350 miles in length, by at least 200 in breadth, and

ioundaiios. thus is about equivalent to England in size. This
province is bounded on the north and east by the
provinces of Arungabad and Becder, on the south
by North Canara and the river Toombudra, and on
the west by the sea. The western coast, for the
space of 200 miles, is denominated Concan, forming
a subordinate district, which has been long noted for

the piracy of its inhabitants, who find secure retreats

in the numerous bays and inlets on the shore, and a
ready market for their plunder.

Bejapour is watered by many fiine rivers, of which
the principal are the Toombudra, Krishna, Beemah,
and Gutpurba. The last exhibits a tremendous ca-
taract, perpendicularly precipitated from a rock
174 feet high; where the river, during the rains, is

507 feet wide. A great range of mountains, being
the continuation of the western Ghauts, traverses
the province 40 or 60 miles from the sea, through
which are several passes of long and painful ascent,
leading to the more level parts of the country. Their
height intercepts the pas^^sage of the clouds, and
numerous streams pour down from them, which, in

the wet season, are swelled into irresistible torrents,

spreading over the plains; but where low and smooth,
they are crossed by travellers in large round baskets,
covered with hides, as a substitute for boats.

The fertility of the soil is various ; but except in

the rocky and mountainous places it is in general suf-

ficient to afford an ample subsistence to the inhabi-
tants. Nevertheless, they are sometimes visited by
famine, resulting as much from the injuries of war-
fare as the effects of climate. Provisions are both
cheap and plentiful. The horses reared on the
banks of the river Beemah are highly esteemed, and
constitute the best cavalry of the Mahrattas, who are
eminently distinguished for that kind ofmihtary force.

The population of the province is calculated at

7,000,000; of which, about a twentieth part is

supposed to consist of Mahometans ; the great body
follow the doctrines of Brahma. They affect ob-
servance of their religious customs in the utmost
purity

; they totally abstain from animal food, and
some of them even scruple to subsist on roots.

But they are said, notwithstanding, to be rather
in disrepute among their own tribes in different

parts of India. It is undoubted, however, that there
are some devotees in the peninsula, who, far from
crediting that all things are created for the use of
mankind, reject every species of subsistence bqt
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milk, that nothing more §ross may form in their in- Bejapour

testines. Cows, it is well known, are objects of vene- '"^^''^

ration, and in some places, beef is never used except
by certain lower tribes of Hindoos ; but particular

towns have the privilege of killing beef for sale. Re-
ligious prejudices are carried to such an extraordi-

nai-y height in India, that the lowest ranks of those

sects which pique themselves on purity, would re-

fuse to eat with sovereigns whom they did not es-

teem of an origin equally pure. Widows in Beja-
pour burn themselves with the bodies of their hus-
bands, and a year never elapses without witnessing

some of these horrible sacrifices ; the offspring of the
most barbarous principles of delusion. Bramins
are found in this territory weak enough to maintain,

that the ground they occupy is so sacred that it will

bear only a particular species of shrub, which, in the
fervour of their zeal, they have consecrated. It is

likely that the Mahometan religion was much more
in observance formerly than at the present date,

from the number of mosques seen in various stages

of decay.

There are many large towns and celebrated cities in Cities,

this province, which was once a great and independent
kingdom. Of these, the principal are Bejapour,
Poonah, Satarah, Hubely, Huttany, Punderpoor,
Darwar, and Meritch, for the most part populous
and wealthy places. Bejapour is a city of such im- Bejapour.

mense extent, that, were we not in possession of re-

cent observations, what has been said regarding it

might be si'pposed altogether fabulous. It is situ-

ate on a fine plain, in a fertile country, and now ra-

ther resembles the ruins of several separate and
detached towns, than the remains of a single city.

Its name, in the native language, signifies impreg-
nable ; and it may be said to consist of three ci-

ties contained within each other. The exterior is

encompassed by a wall many miles in circuit, fortified

by capacious towers of hewn stone, at intervals of
100 yards, and secured by a ditch and rampart. The
interior, or second city, which is the fort, is not less

than eightmiles in compass; and the third or innermost,
contained in it, is the citadel or strong-hold, which is

a mile in circumference. But the wliole are approach-
ing to a state of decay, although the massy materials

of which they are composed will long resist the ra-

vages of time. The natives affirm, that, when the
city was in its full splendour, it contained, according to

authentic records, 984,456 houses, and ]600 mosques
or temples. How far the former number is exagge-
rated we have no means of determining ; the latest vi-

sitors are of opinion that the number of mosques and
temples may have been as stated. Without supporting
the affirmation of the natives, we may observe, that

some great cities of the east are, in fact, an assemblage
of towns and villages encompassed by a common
wall, and even include gardens and cultivated fields.

Besides, with regard to Bejapour, we learn, that, in

the year I689, when invested by Aurungzebe at the
head of his army, 15,000 cavalry could encamp be-
tween the fort and the city wall. A mile and a half

distant from this, a town, called Toorvee, has been
built from part of the remains of the city, amidst
magnificent piles of ruins.

The fort is approached from one side, through a
I i
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neat small town on the south-west. The ditch, ori-

ginally a formidable obstacle, is excavated from the

rock on which it stands. The curtain or wall is of

great height, probably 40 feet, entirely composed of

huge stones, strongly cemented together, and fre-

quently ornamented with sculptures of lions and

tigers. It is flanked by numerous great towers,

built of similar materials, and some with orna-

ments resembling a cornice at the top. The fort

has seven entrances, five of which are in use, and the

other two are shut. On the sonth-west side it is en-

tered by three gates, near to the innermost of which

is a tank, or artificial pond, about 300 feet long,

by 225 broad, environed by steps descending to the

water, and surrounded by an inclosure of fine stone

houses, through which it is reached by an arched

passage 50 feet wide. Several distinct towns are

contained within that part called the fort, with neat

bazars or market-places ; and there are many splen-

did edifices, on which all the embellishments of east-

ern taste and magnificence have been lavished.

Among the first which claims admiration, is a great

mosque, commenced by Mahomet Adil Shah, king

of Bejapour, who died in the year l660, and conti-

nued by his successors. The main body extends

291 feet by 195, and there is awing projecting from

each end 219 feet long by 45 broad, inclosing toge-

ther, with the main body, a large reservoir and a

fountain. Five lofty arches spread along the whole

extent of the eastern front, under the centre of

which are a few steps leading up into the building.

The interior is richly ornamented with passages from

the Koran, with the names of God, Mahomet, or the

Caliphs, in relief; the groundwork enamelled, and

the letters polished or gilt. In a mausoleum, 153 feet

square, the body of the Shah reposes. There are cir-

cular buildings on the external angles, which, as well

as the wall, rise about 100 feet high. Its grand en-

trance is very lofty, and highly adorned with sculp-

tured inscriptions, and other ornaments. This sepul-

chral chamber is surmounted by a great dome, whoso

internal diameter is 117 feet, a vault under the cen-

tre of which contains the royal remains. But the

dome is much neglected, and shrubs and weeds find

root in it, which must occasion premature decay.

The whole is executed in a style of plain and shnple

grandeur.

Without the fort, in the exterior city, there is

a mosque of still larger dimensions, and the mau-

soleum of Ibrahim, another king of Bejapour, who

seems to have completed it about the year l6'20.

The mosque is 390 feet in length, by 156 in

breadth. Fronting it, at the distance of 40 yards,

is the mausoleum, 57 feet square, inclosed by

two virandas, the inner 13 feet broad and 22 feet

high, the outer 20 feet broad by 30 in height, sup-

ported by seven arches in each face, which are

beautifully ornamented above. The sides of the

chamber are sculptured in the most elaborate man-

ner with flowers on a blue ground resembling enamel,

and sacred passages, as before, in relief, cut out of

a black stone, and polished as highly as a mirror.

The doors are studded with gilt knobs, and the door-

ways are adorned with a variety of ornaments ex-

fjuisitely executed. Around the southern entrance,

there is a mystical tetrastich, signifying that the cost Bejapour.

of the edifice was equivalent to L. 700,000, and it
^

is said that 6533 workmen were employed on it 36

years, 11 months, and 11 days. Six graves are in-

closed by the sepulchral chamber, which are always

covered with a fine white cloth. Above it is a cu-

pola : and the mosque is surmounted by another ini-

mense dome, supported on arches. The whole edi-

fice is finished with a profusion of ornaments in the

highest style of embellishment. There is also in Be-

japour the tomb of Aurungzebe's queen, who was

mother of his favourite son, consisting simply of

beautiful white marble.

This city, as we have already seen, is equally dis-

tinguished by its fortifications. Indeed, everything

here appears on a gigantic scale ; and among the most

remarkable objects, may be enumerated some enor-

mous cannon, said to be twelve in number, deposited

in different places. Many more were originally em-

ployed in its defence. Three of these are particu-

larly described ; the first, contained in a great tower

on the south-east side of the fort, is a Malabar gun

composed of iron bars hooped together, and ham-

mered smooth ; its dimensions are as follows :

Length, - - 21 Feet 5 Inches.

Diameter at the breech, 4 5

Diameter at the muzzle, 4 3

Calibre, - - 1 9

The second gun, which is of the same construction,

and called in the language of the country the Far-

flyer, is contained in a lofty tower near the western

side of the fort ; its dimensions are,

Length,
Circumference at the

breech, - 9
Circumference at the

muzzle, - 7

Calibre, - - 1

30 Feet 3 ^ Inches.

But the third is of brass, and fixed on a great iron

ring inserted in the ground, and grasping its trun-

nions, in the manner of a swivel. It is contained m
a tower still larger than the former, on another side

of the fort, and its dimensions are not inferior,

though in none of the modern proportions ;

Length, 14 Feet 1 Inch.

Diameter at the breech, 4

Diameter at the muzzle, 4

Circumference in the

middle, - - 13

Calibre, - - 2

This enormous gun is called Moolk e Meidan, or

the Sovereign of the Plains, and it would carry an

iron shot of2646 lbs. It is beautifully wrought with se-

veral ornamental devices, particularly about the muz-

zle, and its polish is almost equal to that of glass. Se-

veral Persian and Arabic inscriptions appear upon it

in elegant characters, one of them, according to Eng-

lish travellers, purporting that it was cast by Aurung-

zebe, the famous Mogul emperor, on his conquest of

5
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liejapour. the city in iGsp; but we observe that some eastern

historians affirm that he only substituted this inscrip-

tion on erazing a previous one, and that during the

siege of Bejapour, the shot of Moolk c Meidan da-

maged the mosque and mausoleum of Ibrahim Adil

Shah. This gun had a companion of equal size, called

Kurlc e Bedjlec, or Thunder and Lightnijig, which was

carried to Poonah, and is supposed to have been

melted down. Probably no European cannon of

equal size are known ; Mons-Meg, a celebrated gun,

now in the Tower of London, whither it was re-

moved from Edinburgh Castle, is only of 20 inches

calibre, and tapers downwards.

The inner fort or citadel, though a mile in cir-

* cuit, is compared to a speck in the space occupied

by the outer one. It is a place of great strength,

consisting of a curtain, frequent large towers, a

ditch, and covert way ; the whole composed of massy

materials, well constructed. The ditch, which was

formerly supplied with water, is in most parts 100

yards wide, but the rubbish now filling it precludes

any calculation of its original depth. The citadel it-

self is gained through several gates ; but within it is a

heap of ruins ; and only one edifice, a beautiful small

mosque, is in complete repair. Here were the palaces

of the kings ; the front of one of which is formed

of three arches ; that in the middle 87 feet wide. It

has been observed, that all the arches in the city of

Bejapour are Gothic, except those in the remains of

a fine black stone palace in the citadel, built by

Ibrahim Shah, where they are elliptic.

These are only a few ofthe public edifices contained

in this extensive place, situated amidst piles of ruins,

which appear at the interval of miles. A minute and

accurate traveller has remarked, " that none of the

buildings here described, the palaces in the fort ex-

cepted, have in them any wood
;
they are in general

constructed of the most massy stone, in so durable

a style, that one is almost induced to suppose, that the

rudest hand of time, unaided, could scarcely have ef-

fected such destruction, nor could it seem that such

ponderous gates were reared by the hands of men.

The massy materials of some, the minute exquisite

workmanship, and still greater durability of others,

the ingenuity of the projectors^ the skill of the art-

ists, everything, indeed, that adorns the science of

architecture are here united in so many instances,

that the mind can scarcely realize the grandeur and

magnificence of the objects that are in every direc-

tion scattered so profusely. On the other hand,

such mountains of destruction, noble even in ruins,

dictate the idea, that it proceeded, not from the or-

dinary revolution of time and things, but that they

were rent from their foundation by some violent

convulsion of nature." Until very lately, the most

inaccurate opinions prevailed in Europe regarding

the site and extent of Bejapour, which was better

known by the name of Visiapour.

inab. Poonah, the capital of the formidable empire

of the Mahrattas, also stands in this province; at

a place where the rivers Moota and Moola meet,

and form a united stream called Moota-moola. Un-
like the former, it is an open and defenceless city,

occupying a jsuperficial area of about two miles

square, and washed on the north by the river Moota ;
Bqjapour.

there about 600 feet wide, but shallow in the dry ^^^"'^

season. A bridge across it was commenced some

time ago by the Peshwa, or Mahratta chief; but

the decease both of himself and his successor hav-

ing followed, the undertaking was abandoned as dis-

pleasing to the gods. The streets here are named after

mythological personages venerated by the Hindoos,

adding the termination xvarry to their proper appel-

lation ; and the divinities, with their monstrous and

grotesque appendages, are sometimes painted on the

exterior of the houses. There is an ancient castle

in Poonah, surrounded by lofty strong walls, with

only one entrance, and protected by four round

towers, wherein some members of the Peshwa's

family reside ; but he occupies another residence,

and, not long since, he had directed a palace to be

erected by British architects. The population of

Poonah is estimated at 100,000 souls. Formerly,

the Mahrattas, on invasion of a hostile force, did not

consider the preservation of so defenceless a place

of importance to their power, and they have them-

selves destroyed it, retiring to Poorunder, a fortress

on a mountain, about 18 miles distant, where the ar-

chives are deposited^ and where some of the prin-

cipal officers usually reside. Its prosperity is said to '

have been retarded^ by great assemblages of people

who convoke for the purpose of celebrating some

religious festivals, and marking their retreat, when
these are over, by indiscriminate pillage and depreda-

tion. Poonah is 98 miles from Bombay.
Punderpour is a flourishing and populous city, 86 Pnnder.

miles south-east of Poonah, situate in a fertile andP'*"'"*

pleasant country, on the river Beemah, by which it

is sometimes inundated. Though not of great extent,

it is regularly and well built ; the streets are broad,

paved, and adorned with many handsome houses,

the first storey consisting of stone, and the second

of red brick, which has a very agreeable effect. The
Peshwa and most of the principal members of the

Mahratta government have elegant mansions in Pun-

derpour, whither they retire as a relaxation from the

fatigues of business. Besides native products, many
articles of European manufacture are to be obtained

here, as the merchants have connections with those

of Bombay.
Among other towns in the province of Bejapour, Hubely and

there are two of considerable size, called Hubely Huttany.

and Huttany. The appearance of the former,

which is Situate in a district well wooded and wa-

tered, and in a high state of cultivation, bespeaks in-

dustry and comfort. An extensive inland traffic is

carried on by its inhabitants, and a commercial in-

tercourse is conducted with the east, principally

through the medium of Goa, whence, in return for

sandal-wood and elephants' teeth, they receive raw

silk, cotton, and woollen stuifs. The bankers, who
are rich and numerous, extend their transactions to

Hyderabad, Seringapatam, and Surat : and the mar-

kets are so well attended, that the streets are scarce-

ly passable from the crowd. There are two forts

here, now very defenceless, from nearly being en-

vironed by houses ; but the town has frequently

been an object of competition between contending
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Bejapour. powers. Huttany Is inclosed by a wall and ditch,

^"^^'^^ and also has a fort, which is incapable of standing

a siege. In the year l679, it was taken from the

Mahrattas, and the enemy proposed to sell all the

inhabitants for slaves ; but this was not carried into

execution. It is now large and populous, carrying

on a great manufacture of silk and cotton ; and an

extensive trade in these articles, and also in grain,

with the north of India and elsewhere. The natives

are celebrated for their courtesy to strangers, whom
they apparently are desirous of impressing with a

high opinion of their wealth.

There are many strong forts in the province,

smaller, and thence more capable of protracted re-

sistance, than those already named. Such is Dar-

war, or Haserabad, a place of great strength, in-

closed by a wall and ditch. In the year 1790, it

was besieged by the united forces of the British and

Mahrattas, amounting to 40,000 men, and surren-

dered by capitulation, chiefly from scarcity of pro-

visions. This fort stands in a territory called l)ar-

war, which is particularly subject to whirlwinds,

advancing in the figure of an immense column, with

irregular motion, great noise, and considerable rapi-

dity. Clouds of dust are carried up by the column,

which is 20 or 30 feet in diameter at the base, to a

greater height than the eye can reach. Sometimes

tents are beat down in its progress ; and the only

dress of their inmates swept half a mile away, while

a close pursuit is necessary to recover it. Satarah,

a strong hill fort and tower, stands at the summit

of a declivity ascending several miles, distant 16

leagues from Poonah. Its name, according to sorne,

signifies a star, being the form in which it is built;

or, according to others, 17 walls, 17 towers, and 17

gates, with which it is said to be provided. It is

accessible only by a very narrow path, admitting a

single person at a time. In the year 1651, it was

taken from the sovereign of Bejapour by the found-

er of the Mahratta empire ; and here the descendant

of the captor is still imprisoned. It should be un-

derstood that the Peshwa who is invested with the

real authority, is only the representative of the head

of the Mahrattas, while the sovereign enjoys nothing

but nominal power, and is kept in a situation of re-

straint. But the Peshwa must nevertheless be in-

vested in office by him, and he receives some exter-

nal demonstrations of authority, though deprived of

liberty, and is otherwise slenderly provided for.

History of Bejapour is therefore a populous and flourishing

this Pro- province, and one which, with its capital, has held

vince. ^ distinguished place in history. Four-fifths of it

pertain to the Mahrattas; the remainder to the

Nizam. It formerly constituted an independent

sovereignty, with the antiquity of which we are

not acquainted, farther than that Abou al Muzuffir

Eusuff Adil Shah was the founder of the Adil Sha-

wee, one of the principal dynasties. The father

of this prince, dying in the year 1450, his bro-

ther, to obviate all disputes about succession to

the kingdom, directed that he should be put to

death ; but the Sultana his mother, having prevailed

on the executioners app ointed by this barbarous

order to sp^re her innocent child a single day,

studied to devise the means of his preservation. Bejaponr^

She sent immediately for Khajeh Ummed ud Dien,

a merchant accustomed to supply her household,

inquiring how many slaves he had for sale ; and
finding he had five Georgian and two Circassian

boys, selected one of the latter who bore the great-

est resemblance to her own son. He was strangled,

and brought out in a shroud, without any suspicion

being excited of the deception. The Sultana then

induced the merchant to hasten with the young prince

to a secure retreat, out of the Mahometan dominions
;

and he repaired with his charge to a town in Persia.

There the prince attained many accomplishments, and
remained until reaching the age of eighteen, when he
resolved to revisit Hindostan, He soon obtained an
important appointment in one of the courts of that

country ;
and, by a series of good fortune, ascended

the throne of Bejapour in the year 1489. His reign

was long and prosperous ; he patronised learning

;

encouraged the residence of foreign artists ; the king-

dom flourished ; and his death was deeply regretted

as a misfortune by his subjects. The fourth in suc-

cession from this prince was Ibrahim Adil Shah, who,
attacked by a complication of disorders, put to death

the physicians unable to effect his cure
; decapitating

some, and trampling others under the feet ofelephants,

which excited such an alarm, that all the siu vivors

fled beyond his boundaries. In the year l6'65, the

governor of the Deccan was directed to render

himself master of Bejapour. The natives were de-

feated, though they had an army of 80,000 horse^

their general was killed, and the survivors pursued

within ten miles of the capital. Aurungzebe re-

newed his invasion in iGOS, and besieged the city

in person ; but the inhabitants defended themselves

with great resolution. The country had been laid

waste, supplies were intercepted, and so great a

body of people confined in a restricted space be-

gan to be distressed for provisions. Meantime, the

hostile batteries having effected sufficient breaches,

preparations wei'e made for an assault ; but the in-

habitants, apprehensive of the issue, resolved to ca-

pitulate, and the king surrendered himself to the

Mogul emperor, by whom he was treated honour-

ably ; for one of his sisters had been married to a

son of Aurungzebe ; and his principal officers re-

ceived marks of distinction. Aurungzebe entered the

fort through the breach by which the assault was to

have been made, and, repairing to the great mosque,

already damaged by his cannon, offered up a thanks-

giving for his success. But the internal tranquillity

of Bejapour had been previously weakened by the

revolt of Sevajee, the founder of the empii'e of the

Mahrattas. They did not view the invasion of

the Mogul emperor without jealousy ; and, as their

own power was constantly augmenting after his

decease in I707, they gradually compelled his suc-

cessors to withdraw. Descending to a later pe-

riod, we find that they had been unable to reduce

the country to order and quietness ;
arid, after a keen

contest between them and the British, which termi-

nated in the year 1804, their whole territory was in

a state of anarchy. The authority of the Peshwa

was either resisted or denied, and scarcely extends
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Bfjapotir eil beyond his capital, Poonah. The country was
occupied by lawless depredatoi-s, and all the subor-

dinate chiefs were rebellious and dissatisfied. It was
found expedient for the British government to inter-

pose, and endeavour to restore tranquillity,—a lauda-

ble measure, which was in a principal degree effected

by the prudence and moderation of Sir Arthur Wel-
lesley, now Duke of Wellington. He preserved many
of the chiefs froin the vengeance which their leader

had resolved to take upon them, and induced them
to recognise his authority, in paying the service due.

Nevertheless, it is easy to anticipate, that, if their

union is preserved, they will steadily resist the ap-
proaches of foreign nations towards their territory, and
most probably will prove a material obstacle to the fur-

ther aggrandizement of the British in Hindostan. (s.)

BELL HOCK LIGHT-HOUSE. The accom-
panying Plate (XXXIH.) exhibits a perspective view
of this important national edifice (wluch has not
improperly been termed the Scottish Pharos), as it

is seen after a. gale at north-east. In describing it

we shall first notice the position of the rock, and
circumstances connected with it, and then describe
the progressive advancement and finishing ofthe build-
ing.

The Inch Cape, or Bell Rock, is situate on the
north-eastern coast of Great Britain, about 12 miles
in a south-western direction from the town of Ar-
broath, in the county of Forfar, and about 30 miles
in a north-eastern direction from St Abb's Head, in

the county of Berwick
;
and, as may be seen from

the charts of that coast, it lies in the direct track of
the Firth of Tay, and of a great proportion of the ship-
ping of the Firth of Forth which embraces the exten-
sive local trade of the populous counties of Fife, Clack-
mannan, Stirling, Linlithgow, Edinburgh, and Had-
dington

; and which being an admiral's station, is now
the rendezvous of the North Sea fleet. This estuary
is, besides, the principal inlet upon the eastern coast
of Britain, in which the shipping of the German Ocean
and North Sea take refuge, when overtaken by easterly
storms. When the tides are neap, or at the quadra-
tures of the moon, the Bell Rock is scarcely uncover-
ed at low water

; but, in spring tides, when the ebbs
are greatest, that part of the rock which is exposed to
view at low water measures about 427 feet in length,
by 230 feet in breadth

; and, in this low state of the
tides, its average perpendicular height above the
surface of the sea may be stated at about four feet.

Beyond the space included in these measurements,
at very low tides, there is a reef on which the larger
kinds of fuci appear floating at the surface of the
water. This reef extends about 1000 feet, in a
south-western direction from the higher part of the
rock just described, on which the light-house is

erected. The whole rock is composed of sandstone
of a red colour, with some spots of a whitish colour.
It strongly resembles the rocks forming the promon-
tory on the Forfarshire coast, called the Red Head,
and those also of the opposite shores of Haddington
and Berwick shires, near Dunglass. The stone is

hard, of a fine grain, and contains minute specks of
mica. Its surface is rugged, with holes which, at
ebb-tide, form small pools of water. Such parts of

the rock as appear only in the lowest tides, are Bell Roek.-

thickly coated with fuci ; the larger specimens are ^-^V"^^
Fucus digitatus, great tangle, and Fucus esculentus,
or badderlock, a sea-weed which sometimes attains

here the length of 18 or 20 feet. Those parts most
frequently left by the tide are covered with small
shell-fish, such as the common barnacle, the limpet,
the whelk, and a few common muscles ; and some
very large seals rest upon its extremities at low wa-
ter of spring-tides. At high water, the red ware
cod is caught over the rock ; and at a distance from
it, as the water deepens, the common cod, haddock,
whiting, skate, holibut, and other fishes common in

these seas, are very numerous.
Such being the position and nature of the Bell Dangerous

Rock, lying in the direct track of a numerous class P"siJjon o^"

of shipping, and appearing only a few feet in height
above the water, and that only at the ebbs of spring-
tides, being at high-water wholly covered to the
depth of from 10 to 12 feet; the want of some dis-
tinguishing mark that might point out its place was
long felt by the mariner, and of the utility and ne-
cessity of this, every returning winter gave the pub-
lic fresh proofs. But it required a great extent
of commerce to afford the probability of raising an
adequate revenue, by a small duty or tonnage upon
vessels passing it, to meet the risk and expence of
such a work, as the erection of a habitable house
about 12 miles distant from the nearest land, and on
a rock from 10 to 12 feet wholly under water at
spring-tides. We have read of the wonderful extent
of the Pharos of Alexandria, and are acquainted with,

the Tower of Corduan, erected upon a small island
at the entrance of the Garonne, on the coast of
France, and know, more particularly, the history and
structure of the Eddystone light-house, built upon a
small rock lying 12 miles off the coast of Cornwall.
The public is in possession of Mr Smeaton's perspi-
cuous and valuable account of that work ; but it is

to be observed, that, in the erection of a light-house
upon the Bell Rock, independently of its distance
from the main-land, a serious difficulty must here
have presented itself, arising from the greater depth
of water at which it was necessary to carry on the
operations, than in the case of any former building
of this kind.

Tradition tells us, that so far back as the four-
teenth century, the monks of Aberbrothick caused a
large bell to be suspended, by some means or other,
upon the Rock, to which the waves of the sea gave
motion, the tolling of the bell warning the mariner
of his approaching danger. From this circumstance
it is said the Rock got its present name, but in so
far as can now be discovered, there is no record of
this contrivance ; and it seems more probable that, at
an early period before the wasting effects of the sea
had brought the Rock into a state so low and mutilat-

ed, some part of it may have resembled a bell in ap^
pearance, and have thus given rise to the name.

Although the dangers and the inconveniences Preparalory

of this Rock, and of the coast in general, were long Measures,

and severely felt by the shi,)ping of the eastern coast
of Great Britain ; yet, till of late, there was no con^
stituted body for the erection of light-houses in



254 BELL
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^"^''V""*^ poses a more extensive trade than that part of the

united kingdom possessed prior to the union of

England and Scotland; and even long after that

happj^ event, the finances of the country were not

in a state to warrant expensive undertakings of this

natm-e. About the middle of the last century, how-

ever, when the improvement of the highlands and

islands of Scotland was viewed as an object of great

national importance, the establishment of light-

houses upon that coast was found indispensably ne-

cessary to the extension and success of the British

Fisheries. This subject was accordingly agitated in

the Convention of the Royal Burghs of Scotland;

and, in the year 1786, a bill was brought into Par-

liament, appointing the Lord Advocate and Solici>

tor-General of Scotland, the Sherifts depute of the

maritime counties, and the chief Magistrates of cer-

tain of the Royal Burghs, ex officio, to act un-

der the title of the Cormnissioners of the Northern

Light-houses ; and a certain duty on tonnage upon

shipping was granted to them, for the erection and

maintenance of such light-houses as they should

find necessary to erect upon the coast of Scotland.

But when a sufficient number of Light-houses are

erected upon the coast, and a fund accumulated for

their maintenance, the act provides, that the light-

house duties shall cease and determine. These

Commissioners, in virtue of the powers vested in

them, proceeded to the immediate improvement of

such accessible points of the coast as suited the in-

fant state of their funds
;
and, in the course of a few

years, eight of the principal headlands between the

Firths of Forth and Clyde, including the Orkney

Islands, were provided with light-houses, erected

upon the most approved principles of the time,

by the late Mr Smith, engineer for the Light-

house Board. Keeping always in view as a principal

object the erection of a light-house on the Bell

Rock, the Commissioners, independently of these

highly useful and important works, were gradually

accumulating a fund for this purpose, in order to

undertake that work as soon as their limited means

would admit. In the month of December 1799>

the occurrence of a dreadful storm rather tended to

hasten this measure. The wind for two days was

excessive, and being from the south-eastern direc-

tion, all the ships were driven from their moorings in

the Downs and Yarmouth Roads. No fewer than

about 70 vessels were wrecked, and with many of

their crews were totally lost, upon the eastern coast

of Scotland; a calamity that more especially direct-

ed the attention of the country and of the Com-

missioners, to the erection of a light-house upon

this Rock ; as, in this particular instance, a light-

house there would have opened the Firth of Forth, as

a place of safety to many, which, to avoid the hidden

dangers of the 'Rock, were lost in attempting to get

to the northward of the Firth in this storm.

After the loss of so many lives, and much va-

luable property, various measures were taken for

the erection of a light-house upon this Rock.

In the year 1803, a bill was brought into Parlia-

ment, which, with some alterations, ultimately pass-

ROCK.
ed both Houses, in the session of I8O6 ; by which Boll Rock,

the northern light duty of three halfjoence r

'

ton on British vessels, and threepence ^)er ton on
foreign bottoms, was extended to all vessels sail-

ing to or from any port between Peterhead to the

north, and Berwick-upon-Tweed to the southward.

This bill also empowered the commissioners to bor-

row L. 25,000 from the three per cent, consols, and
having already accumulated the sum of L. 20,000
of surplus duties, with this loan from Government
they were enabled to commence the operations at

the Bell Rock with a disposable fund of L. 45,000.

Several plans for the erection of this light-house

had for a considerable time been in contempla-

tion, and were submitted for consideration of the

Light-House Commissioners. Captain Brodie of the

Navy constructed a very ingenious model of a cast-

iron light-house to stand upon pillars ; and Mr
Murdoch Downie, author of several marine sur-

veys, brought forward a plan of a light-house, to

stand upon pillars of stone. Mr Telford, the engi-

neer, was likewise employed in sonje preliminary steps,

connected with Mr Downie's inquiries. In the year

1800, Mr Stevenson, engineer for the Commission-

ers of the Northern Light-houses, modelled a design

applicable to this situation; and having, by their

directions, made a survey and report relative to the

situation of the Bell Rock, which was published by

the Board, along with a letter from Admiral Sir

Alexander Cochrane, when he commanded his

Majesty's ship Hynd, upon the Leith station, in

1793, recommending the erection of a light-house

on this Rock ;
these, with other documents, were af-

terwards submitted to Parliament, in a memorial

from the Commissioners, drawn up by Robert Ha-
milton, Esq. advocate, one of their number ; when
application was made for a loan from Government.

So different, however, were the views taken of the

subject, and so various and doubtful were the opi-

nions of the public about the kind and description

of building best suited to the peculiar situation of

the Rock, and even with regard to the practicability

of a work so much under the surface of the water,

and where so large a sum of money was necessa-

rily to be expended, that the Commissioners thought

it advisable to submit the matter to the opinion

and advice of Mr Rennie. This eminent engineer

coincided with Mr Stevenson in preferring a build-

ing of stone upon the principles of the Eddystone

light-house, which being approved of and adopted,

the execution of the work was finally committed to

these gentlemen.

The bill having passed late in the session of I8O6, Bell Roc

in the following summer a vessel was fitted out as a

floating-light, for which the act of Parliament made *

provision, and she was accordingly moored off the

Bell Rock in the month of July I8O7. During the

first season of the operations, this vessel was used as

a Tender, to which the artificers retired while the

Rock was covered with water. Her station was about

a mile and a half north-east from the Bell Rock,

and her moorings consisted of a mushroom anchor,

weighing 33 cwt. and a weighty chain laid down in

22 fath.oms water, and at these moorings she rode by
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iell Rock, a Strong hempen cable, measuring 14< inches in cir-

' cumference, without accident, during the four years

in which the light-house was building. This vessel

was rigged with three masts, each of which carried

a lantern, which, in a curious manner, was made to

embrace the masts ;
and, by this means, the use of

cumbrous yards and spars over head were avoided
;

and as each mast passed through the centre of its

I'espective lantern, on which it traversed, the light

was not obscured on any side. Each of these lan-

terns contained ten lamps, with as many small silver-

plated reflectors ; and thus, by the appearance of

three distinct lights (the centre one being the high-

est), the Bell Rock floating-light formed a triangular

light, and was easily distinguishable from the double

and single lights upon the coast, and rendered imme-
diate and essential service to the trade and shipping

of the coast.

j
Early in the spring of 1807, stones were collect-

ed from the granite quarries of Rubeslaw in Aber-
deenshire, for the outside Cdsing 01 the first SO feet,

or lower part of the building ; those of sandstone for

the hearting, er interior/ of the solid, and also for the

higher parts of the building, were got Irom Mylne-
field quarry, near Dundee. For the convcniency of
the work, the cornice and parapet-wall of the light-

room were hewn and prepared at Edinburgh, and
the stones for these parts were accordingly taken
from the quarry of Craigleith. At Arbroath, the

most contiguous harbour to the Bell Rock, a piece

of ground for a work-yard was procvu'ed on a lease

of seven years, the supposed period for the duration

of the works ; and here the works were conducted
;

materials were laid down, and workmen collected
;

shades were also constructed, and a barrack erected
for the accommodation of about 100 artificers when
they landed from the Rock, that they might be at a
call, by night or day, when required to sail for the
works at the Rock. These previous steps being
taken ashore, the operations at the Rock itself com-
menced in the month of August 1807.

The first attention at the Bell Rock was to erect a
place of refuge for the artificers, in the event of an
accident befalling any of the attending-hoats,—a cir-

cumstance which, if unprovided for, might not only

involve the safety of every person employed at the

out-tvorks, but prove a serious check to the future

progress of the undertaking, which could only be
proceeded in at low water of spring-tides, when
two and a half or three hours were considered a
good tide's work. From this circumstance, it became
necessary to embrace every opportunity of favoura-

ble weather, as well in the day tides as under night

by torch-light, and upon Sundays. In the early

stages of the business, the flood-tide no sooner be-

gan to cover the exterior parts of the Rock, than
the workmen were obliged to collect their tools and
apparatus, and betake themselves to the attending-

boats, before the water burst in upon them. These
boats were rowed often with the utmost fatigue and
difficulty to the floating-light, where the work-
men remained till the Rock began to make its ap-
pearance again at next ebb-tide. Happily no ac-

cident occurred during this perilous part of the
work, to check the ardour of the artificers, nor to

retard their progress, and by the latter end of Octo- Bell Rock*

ber, the beacon, consisting of twelve large beams of ''*"^*Y'*^P^

fir-timber, was erected, having a common base of 30
feet, and rising to the height of 50 feet above the

surface of the Rock. These spars were of fir-tim-

ber, strongly framed with oak-knees, connected to

the Rock with iron-bats of a particular construc-

tion, set into holes, cut about 18 inches in depth,

and wedged into their places, first with slips of fir,

then with slips of oak, and, lastly, with pieces of

iron. The upper part of this beacon was afterwards

fitted up, and occupied as a place of residence dur-

ing the working months. The lower floor was em-
ployed as a smith's forge, and also for preparing

mortar for the building. The cook-house was im-

mediately over this ; the next floor was occupied by
the cabins of the engineer and foremen, and over all

was the barracks for the artificers, whose hammocks
were ranged in tiers of five in height. The dwelling

or lodging part of this temporary residence was
above the reach of the sea in moderate weather, but
the lower floor was often lifted by the waves, when
the lime casks, and even the smith's anvil and appa-
ratus, were frequently washed away. The beacon-

house, so constructed, was erected near the site of

the light-house, and in the more advanced state of
the work, was connected with it by a wooden bridge;

which was also of the greatest utility as a stage in

raising the materials from the Rock to the building.

A little reflection upon the singular position and cir-

cumstances of the Bell Rock, will show the great and
indispensable use of this beacon-house in facilitating

the operations. Unless some expedient of this kind

had been resorted to at a work so much under wa-
ter, the possibility of erecting a light-house here is

extremely doubtful : at any rate, it must have requir-

ed a much longer period for its accomplishment, and,

in all probability, many lives would have been lost

in the progress of the operations.

The circumstance of the beams of the beacon Second Sc'a-

having withstood the storms of winter, inspired new s')ds Opefa-

confidence in the artificers, who now landed upon jgQ^'^^

the Rock in the summer of 1808 with freedom,
and remained upon it without fear till the tide flow-

ed over it. Although it required a considerable part

of the summer to fit up the beacon as a barrack,

yet it was in a state sufficient to preserve the workmen
in case of accident to the boats. The great person-
al risk and excessive fatigue of rowing boats, crowd-
ed with the artificers, every tide to the floating light-

vessel was now also avoided by an additional vessel

having this season been provided, and entirely set

apart for the purpose of attending the Rock. This
vessel was a very fine schooner of 80 tons. Her
moorings were so constructed, that she could be cast

loose at pleasure, and brought to the lee-side of the

Rock, where she might at once take up the artificers

and their boats in bad vveather, instead of their hav-
ing, as formerly, to row often against both wind and
tide, to the more distant position of ihe floating

light. From this circumstance, it was now found
practicable both to commence the works at the Rock
much earlier, and to continue them to a later period.

Being now provided with a place of safety, by the

erection of the spars of the beacon-house, and having a



BELL HOCK.%36
Bfell Rock, tender always at command, which could be cast loose,
"'^^y^'^ in case of need, the works now went forward even

in pretty rough weather ; and thus struggling both

.
during the night and day tides, the site of the light-

house was prepared, and cut to a sufficient depth

into the Rock; and on the lOth of July 1808, the

foundation stone of the building was laid. In the

course of this season, tracks of cast-iron railways were
also fixed upon the Rock, from the different landing

places to the building, calculated for conveying

blocks of stone of two or three tons weight along the

Rock ; and by the latter end of the season's opera-

tions the first four courses of the Light-house were

built, which brought it to the height of five feet six

inches above the foundation.

Third Sea- In the course of the winter preceding the third

son's Ope- season's operations, the works at the Rock were fre-

1809"^' quently visited, and, in the spring of the year 1809,

were resumed with new vigour ; and it was no small

happiness to find, that not only the four courses of

the light-house built last season were in perfect order,

after a long and severe winter, without the least shift

or change of position, but that even the beacon-house

and railways were little injured, being almost in a state

of readiness for resuming the operations. The first

thing to be done was to lay down sets of chain moor-

ings, with floating buoys for the tender, and for the

flush-decked praam-boat, stone lighters, and vessels

employed at the Rock, and to erect the necessary

apparatus and machinery for landing the stones,

and laying them in their places upon the building.

These arrangements being made, every thing went

forward in the most prosperous manner ; and, by the

month of September, the building was got to the

height of 30 feet, which completed the solid part of

the light-house. After obtaining this height, from

the advanced state of the season, Mr Stevenson did

not find it advisable to risk the machinery and ap-

paratus longer, and the building was left in this state

for the winter months.

Fonrih Soa- At the commencement of the fourth and last sea-

son's Ope- son's work, it was a matter of some importance for

mo"*' the preparation of the hjgher or finishing parts of

the building, to ascertain whether it would be pos-

sible to carry the masonry from the height of 30 feet

to 100 feet in the course of this summer ; but it wtis

extremely doubtful whether this could be accom-

plished, so as to secure good weather for fitting up

the light-room, and completing the more delicate

operations of the painter and glazier, connected with

it. Under these uncertain prospects, the work was

begun in 1810, at as early a period as the weather

would at all admit. From the great number of finish-

ed courses of prepared stone at the work-yard, which

had been tried upon the platform, numbered and

ready to be shipped from Arbroath for the Rock,

there was only the winds and tides to contend with

;

and even these were, in effect, wonderfully soften-

ed and allayed, by the enterprising exertions and

thorough practice of the seamen and artificers, dur-

ing four successive seasons ; which had given much
dexterity to the several departments, both in the

work-yard at Arbroath, and at the Rock, where the

operations of the builder and of the landing-master's

crew were conducted with much skill and activity.

Taking these mainly Into account, and by a fortu- K< 11 Roclc.

nate train of circumstances, the masonry of the build- "^•^^'-^^

ing was completed in October ; and the light-room

being finished in the month of December, the light

was advertised to the public, and exhibited for the

first time from the new Light-house on the evening

of the 1st of February 1811 ; and. on the same night,

the floating light-vessel was unmoored, and that tem-

porary light discontinued.

Having thus given a general account of the Bell D'sriiptioa

Rock, and the erection of the Light-house, we shall J^^^^'j^'^'o''^

now describe the building, noticing its principal di-

mensions, and making such farther remarks as may
appear interesting to the reader. The Bell Rock
Light-house is a circular building, the foundation-

stone of which is nearly on a level witli the surfiice

of the sea at low-water of ordinary spring-tides ; and

consequently at high-water of these tides, the build-

ing is immersed to the height of about 15 feet.

The two first or lower courses of the masonry are

imbedded or sunk into the rock, and the stones of all

the courses are curiously dovetailed and joined with

each other, forming one connected mass from the

centre to the circumference. The successive courses

of the work are also attached to each other by jog-

gles of stone ; and, to prevent the stones from being

lifted up by the force of the sea, while the work was in

progress, each stone of the solid part of the building

had two holes bored through it, entering six inches into

the course immediately below, into which oaken tree-

nails, two inches in diameter, were driven, after Mr
Smeaton's plan at the Eddystone Light- house. The
cement used at the Bell Rock, like that of the Eddy-

stone, was a mixture of pozzolano, earth, lime, and

sand, in equal parts, by measure. The building is of

a circular form, composed of stones of the weight of

from two tons to half a ton each. The ground

course measures 42 feet in diameter, and the build-

ing diminishes, as may be observed from the plate

of the light-house, as'it rises to the top, where the

parapet-wall of the light-room measures only 13 feet

in diameter. The height of the masonry is 100 •

feet, but including the light-room, the total height

is 115 feet. The building is sohd from the ground

course to the height of 30 feet, where the entry-

door is situate, to which the ascent is by a kind

of rope-ladder with wooden steps, hung out at ebb-

tide, and taken into the building again when the

water covers the Rock ; but strangers to this sort of

climbing are taken up in a kind of chair, by a small

moveable crane projected from the door, from which

a narrow passage leads to a stone stair-case 13 feet

in height. Here the walls are seven feet in thick-

ness, but they gradually diminish from the top of

the stair-case, to the parapet-wall of the light room,

where they measure one foot in thickness. The

upper half of the building may be described as di-

vided into six apartments for the use of the light-

keepers, and for containing light-house stores. The

lower or first of these floors, formed by an inside

scarsement of the walls at the top of the stair-case,

is chiefly occupied with water tanks, fuel, and the

other bulky articles ; the second floor is for the oil

cisterns, glass and other light-room stores ; the third

is occupied as a kitchen ; the fourth is the bed-room,
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ell Rock, the fifth the Ubyarij or strangers' room, and the upper

^^'"^ apartment forms the hght-room. The floors of the

several apartments are of stone, and the communi-
' cation from the one to the other, is made by means

of wooden kidders, excepting in the hght-room,

where every article being fire proof, the steps are

made of iron. There are two windows in each

of the three lower apartments, but the upper

rooms have each four windows. The casements

of the windows are all double, and are glazed

with plate-glass, having besides an outer storm-

shutter, or dead-light of timber, to defend the

glass from the waves and sprays of the sea. The
parapet-wall of the light-room is six feet in height,

and has a door which leads oi^t to the balcony or

walk formed by the cornice round the upper part of

the building ; which is surrounded by a cast-iron

rail, curiously wrought like net-work. This rail

rests upon batts of brass, and has a massive coping

or top rail of the same metal,

urnitiise of I" the kitchen, there is a kind of grate or open

le House, fire-place of cast-iron, with a smoke tube of the

same metal which passes through tlie several apart-

ments to the light-room, and heats them in its pas-

sage upwards. This grate and chimney merely

touch the 'building, without being included or built

into the walls, which, by this means, are neither

weakened, nor liable to be injured by it. The tim-

ber of the doors, and the pannclled partitiornng of

the rooms from the stairs, and also of the bed frames

and furniture in general, is of wainscot,

.iglit-room. The light-room and its apparatus was entirely

framed and prepared at Edinburgh. It is of an octa-

gonal figure, measuring 12 feet across, and 15 feet in

height, formed with cast-iron sashes, or window

frames glazed with large plates of polished glass,

measuring about 2 feet 6 inches by 2 feet 3 inches,

each plate being of the thickness of a quarter of an

inch. The light-room is covered with a dome roof

of copper, terminating in a large gilded ball, with a

vent-hole in the top.

The light of the Bell Rock is very powerful, and

description is readily seen at the distance of six or seven leagues,
f theLi^jlit. when the atmosphere is clear. The light is from oil,

with Argand burners placed in the focus of silver-

plated reflectors, measuring 24 inches over the lips;

- the silvered surface or face being hollowed or

wrought to the parabolic curve. That the Bell Rock
' light may be easily distinguished from all other lights

upon the coast, the reflectors are ranged upon a

frame with four faces or sides, which, by a train of

-machinery, is made to revolve upon a perpendicular

axis once in six minutes. Between the observer

and the reflectors, on two opposite sides of the re-

volving frame, shades of red glass are interposed, in

such a manner, that, during each entire revolution of

the reflectors, two appearances, distinctly differing

from each other, are produced ; one is the common
bright light familiar to every one, but, on the other,

or shaded sides, the rays are tinged of a red colour.

These red and bright lights, in the course of each

revolution, alternate with intervals of darkness, which,

in a very beautiful and simple manner, chara-cterize

this light.

As a farther warning to the mariner, in foggy
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weather, two large bells, weighing about 12 cwt. are Boll Rock,

tolled day and night by the same train of machinery '^^''^^^
which moves the lights. As these bells, in moderate pogsy VS'ea-

weather, may be heard considerably beyond the li-tlieir

mits of the Rock, vessels, by this means, get warn-

ing to put about, and are thereby prevented from

running upon the Rock in thick and hazy weather ;

a disaster to which ships might otherwise be liable,

notwithstanding the erection of the light-house.

Prior to, or about the time of the erection of the Light-

Bell Rock light-house, it was by no means uncom- K-^epers.

nion to meet with various doubts, regarding the

practicability of the works, expressed in such terms

as the following : " That, even if it were practicable

to erect a light-house, upon such a sunken rock, no

one would be found hardy enough to live in an abode

so dread and dreary, and that it would fall to the lot

of the projectors themselves to possess it for the

first winter." But the reverse of all this took place ;

for the confidence of the public had been con-

firmed by the stability as well of the wooden- beacon-

house, as of the building itself, which, in its pro-

gressive rise, withstood the storms of two succes-

sive winters, in an unfinished state ; so that, by
the time the house was ready for its inhabitants, the

applications for the place of light-keepers were much
more numerous than the situations; and applicants

on both sides of the Tweed were disappointed in

their wishes.

The establishment of light-keepers at the Bell

Rock, consists of a principal light-keeper, who has

at the rate of 60 guineas per annum, paid quarterly;

a principal assistant, who has 55 gliineas ;
and two

other assistants at 50 guineas each ; besides a suit

of uniform clothes, in common with the other light-

keepers of the Northern Light-houses, every three

years. While at the rock, these inen get a stated

allowance of bread, beef, butter, oat-meal, pot-bar-

ley, and vegetables, besides small beer, and an al-

lowance of fourpence per day each for the purchase -

of tea and other necessaries. At Arbroath, the

most contiguous town on the opposite coast, a suite

of buildings has been erected, where each light-

keeper has three apartments for his family. Here

the master and mate of the light-house tender have

also accommodation for their families ; a plot or piece

of an inclosed garden ground is attached to each

house, and likewise a seat in one of the pews in the

parish church of Arbroath. Connected with these

buildings, there is a signal tower erected, which is

about 50 feet in height. At the top of it, there is a

room with an excellent five feet achromatic tele-

scope, placed upoir arstaud. From this tower, a set

of corresponding signals is arranged, and kept up

with the light-keepers at the rock. Three of the

light-keepers are always at the light-house, while

one is ashore on liberty, whose duty it is for the

time to attend the signal room ; and when the wea-

ther will admit of the regular removal of the light-

keepers they are six weeks at the rock, and a fort-

night ashore with their families.

The attending vessel for the Bell Rock, and theAitendhig

light-houses of the Isle of May and Inchkeith, in the Vessel.

Firth of Forth, is a very handsome little cutter of

about 50 tons register, carrying upon her prow a

K k
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Bell Rock model of the Bell Rock light-house, and is appro-

II priately named the Pharos. She is stationed at Ar-

^tan?
broath, and is in readiness to proceed for the Rock

v,^-Y-^> at new and full moon, or at spring-tides, carrying

necessaries, and the light-keeper on leave, to the

Rock, and returning with another. This vessel is

navigated by four men, including the master, and
is calculated for carrying a boat of l6 feet keel, or

of sufficient dimensions for landing at the Rock in

moderate weather. The master and mate are kept
in constant pay, and have apartments in the esta-

blishment ashore ; the former, acting as a superinten-

dent, has the charge of the buildings and stores kept
at Arbroath.

Expence of The expence of the Bell Rock light-house, and its

teuse'^'^''
establishment, in a general way, may be stated to

have amounted to about L. 60,000. The under-

taking does much honour to the exertions of the

Commissioners of the Northern Light-houses, and is

even creditable to the age which has produced it

;

especially when it is remembered, that it was com-
menced and completed amidst the difficulties and
demands of a war, unparalleled in the history of our
country. (hh.)

Our readers will perceive, that the account we
have given of this Edifice is, necessarily, of a very
general nature ; but the public,,we believe, will soon be
gratified with an ample Historical Account of the Nor-
thern Light-houses, including a full detail of the whole
operations connected with the Bell Rock light-house,

and the Carr Rock Stone- Beacon, illustrated with

numerous plates, showing the progressive stages of

these works, by Mr Stevenson ; and we are happy to

learn, that the Commissioners of the Northern Light-

houses, from a conviction of the utility of the de-

sign, have, as a Board, liberally expressed their de-

sire to promote the intended publication of Mr Ste-

venson, whose name, as an Engineer, is so credit-

ably connected with these two important national un-
dertakings.

Geographi- BELOOCHISTAN, a country of Asia, situate

tion*amf"
north-west coast of the Indian peninsula. It

^Boundaries. bounded on the north by AfFghanistan and Seistan

;

on the west, by the Persian provinces of Kirman and
Laristan ; on the south, by the Indian Ocean

;
and,

on the east, by a part of Sinde and Shikarpoor. In

general, it may be said to comprehend all that space
within the 25th and 30th degrees of north latitude,

and the 58th and 68th degrees of east longitude
;

and its whole superficial extent may be computed at

550 geographical miles in length, and 300 in breadth.
History. Of the early history of this portion of the Asiatic

Continent, little or nothing is known. The poverty

and natural strength of the country, combined with

the ferocious habits of the natives, seem to have
equally repelled the friendly visits of inquisitive stran-

gers, and the hostile incursions of invading armies,

The Greeks, from whom we derive the earliest in-

formation relative to the western frontiers of India,

are almost entirely silent with respect to this moun-
tainous and inhospitable tract ; and scarcely any no-
tice of it occurs for many centuries posterior to the

Macedonian invasion, Hence it is impossible to

BEL
trace the first settlement of this country ; and the Be
descent of its inhabitants can only be imperfectly as-

certained by analogy and conjecture. As the na-
tives have no written language, their historical annals
are merely traditional, and therefore entitled to little

credit. The Belooches ascribe their own origin to

the earliest Mohummudan invaders of Persia, and
are very desirous of being supposed to be of Ara-
bian extraction ; but the latter part of this supposi-
tion derives no confirmation from their features, their

manners, or their language, which do not bear the
slightest similitude to those of the Arabs. There
can be little doubt, however, that they originally

came from the westward ; of which there is strong
evidence in the affinity between the Beloochekee and
Persian languages ; and their institutions, habits, and
religion, seem to indicate that they are of Toorku-
man lineage. It seems highly probable, indeed, that,

during the frequent sanguinary revolutions to which
the monarchy of the Seljukide Tartars was subject,

some of these barbarians had been forced to wander
over the country in quest of new settlements ; and
that a portion of them had found refuge in the moun-
tainous districts of Beloochistan. But, besides the
Belooches, there are other distinct tribes of inhabi-

tants in Beloochistan, whose peculiar habits and
shades of character, we shall afterwards take an op-
portunity of describing. These are the Brahooes,
apparently a race of Tartar mountaineers, who set-

tled at an early period in the southern parts of Asia,

but whose history is extremely obscure and uninte-

I'esting ; the Dehwars, clearly a Persian colony,

whose original settlement cannot be traced ; and the

Hindoos, who appear to have been the first settlers

in the upper part of the Brahooick mountains, on
their being expelled from Linde, Lus, and Mukran,
by the armies of the Caliphs of Bagdad. This last

tribe appears to have constituted the governing
party, at the earliest period of which any thing ap-

proaching to authentic information has been obtain-

ed. The Brahooes and Belooches, however, gra-

dually spread over the country ; and the Hindoo
power was at length subverted by a revolution, which
placed the ancestors of the present Khan of Kelat
upon the throne.

The precise period at which this revolution took
place, cannot be accurately ascertained ; but it is

probable that two centuries have not elapsed since

that event. The last rajah of the Hindoo dynasty

found himself compelled to call for the assistance of

the mountain-shepherds, with their leader, Kumbur,
in order to check the encroachments of a horde of
depredators, headed by an AfFghan chief, who infest-

ed the country, and even threatened to attack the

seat of government. Kumbur successfully perform-

ed the service for which he had been engaged ; but
having, in a few years, quelled the robbers against

whom he had been called in, and finding himself at

the head of the only military tribe in the country, he
formally deposed the rajah, and assumed the reins of

government.

The history of this country, subsequently to the

accession of Kumbur, is involved in the same ob-

scurity as during the Hindoo dynasty. It would ap-







B E L O O C II I S T A N. 259

pear, however, that the sceptre was quietly trans-

mitted to the descendants of that chief, who seems to

have persevered in a peaceable system of govern-

ment, until the time of AbdooUa Khan, the fourth

in descent from Kumbur ;
who, being an intrepid and

ambitious soldier, turned his thoughts towards the

conquest of Kutch Gundava, then held by different

petty chiefs, under the authority of the Nuwwabs of

Sinde.

After various success, the Kumburanees, at length,

possessed themselves of the sovereignty of a consi-

derable portion of that fruitful plain, including the

cliief town, Gundava. It was during this contest,

that the famous conqueror, Nadir Shah, commonly

called Thamas Koolee Kban, advanced from Persia

to the invasion of Hindoostan ; and while at Kanda-

har, he dispatched several detachments into Beloo-

chistan, and established his authority in that pro-

vince. Abdoola Khan, however, was continued in

the government of the country by Nadir's orders ;

but he was soon after killed in a battle with the

forces of the Nuwwabs of Sinde. He was succeed-

ed by his eldest son, Hajee Mohummud Khan, who

abandoned himself to the most tyrannical and licen-

tious way of life, and completely alienated his sub-

jects by his arbitrary and oppressive system of taxa-

tion. In these circumstances, Nusseer Khan, the se-

cond son of Abdoolla Khan, who had accompanied

the victorious Nadir to Delhi, and acquired the fa-

vour and confidence of that monarch, returned to

Kelat, and was hailed by the whole population as

their deliverer. Finding that expostulation had no

effect upon his brother, he one day entered his apart-

ment, when the prince was alone, and stabbed him

to the heart. As soon as the tyrant was dead, Nus-

seer Khan mounted the musnud, amidst the univer-

sal joy of his subjects, and immediately transmitted

a report of the events that had taken place to Nadir

Shah, who was then encamped near Kandahar. The

shah received the intelligence with satisfaction, and

dispatched a furman, by return of the messenger,

appointing Nusseer Khan, Beglenbeg of all Beloo-

chistan. This event took place in the year 1739-

Nusseer Khan proved an active, politic, and war-

like prince. He took great pains to re-establish the

internal government of all the provinces in his do-

minions, and improved and fortified the city of Ke-

lat. On the death of Nadir Shah, in 1747, he

acknowledged the title of the king of Caboul,

Ahmed Shah Abdalli. In 1758, he declared him-

self entirely independent ;
upon which Ahmed Shah

dispatched a force against him, under one of his

miaisters. The khan, however, levied his troops, and

totally routed the Affghan army. On receiving in-

telligence of this discomfiture, the king himself

marched with strong reinforcements, and a pitched

battle was fought, in which Nusseer Khan was worst-

ed. He retired in good order to Kelat, whhher he

was followed by the victor, who invested the place

with his whole army. The khan made a vigorous

defence ; and, after the royal troops had been foiled

in their attempts to take the city by storm or sur-

prise, a negociation was proposed by the king, which

terminated in a treaty of peace. By this treaty, it

was stipulated that the king was to receive the cousin

of Nusseer Khan in marriage; that the khan was to^^;^^^;;^

pay no tribute, but only, when called upon, to fur-

nish troops to assist the royal armies, for which he

was to receive an allowance in cash, equal to half

their pay.

Subsequently to this period the khan frequently dis-

tinguished himself by his gallantry and judgment, in

the wars carried on by the monarch of Caboul, and,

as a reward for his eminent services, the king bestowed

upon him several districts, to hold in perpetual and

entire sovereignty. Having succeeded in quelling

a dangerous rebellion, headed by his cousin Behe-

ram Khan, this able prince at length died, at an ex-

treme old age, after a happy and prosperous reign,

in the month of June 1795, leaving three sons and

five daughters. He was succeeded by his eldest

son, Muhmood Khan, the present chief of Kelat, then

a boy about fourteen years old. During the reign

of this prince, who is described as a very humane

and indolent man, the country has been distracted

by sanguinary intestine broils ; the governors of se-

veral provinces and districts have withdrawn their

allegiance ; and the dominions of the khans of Ke-

lat have so gradually diminished, that they now

comprehend only a small portion of the provinces

which were formerly subject to Nusseer Khan.

The territories of the last-mentioned prince are Principal

comprised under the following divisions :—l. The ^'^jsio^^^^^^^^

provinces of Jhalawan and Sarawan, and the district
tjj„^

of Kelat. 2. The provinces of Mukran and Lus.

3. The province of Kutch Gundava and district of

Hurrund Dajel. 4. Kohistan, or the Belooche -

country, west of the desert. 5. The desert. 6. The

province of Sinde. * •

The features of this extensive tract of country Mouutains.

vary considerably ;
but, in general, it may be de-

scribed as extremely mountainous. A stupendous

range, to which the appellation of the Brahooick

mountains has been assigned, and which seems to be

the primitive root of all the others, springs abruptly

to a conspicuous height out of the sea, at Cape Mo-

waree (or Monze), in north latitude 25°, east longi-

tude 66° 58', whence it takes a north-easterly direc-

tion for 90 miles. There it projects a ridge, east by

north, the base of which is washed by the river In-

dus, at the fort of Sehwan. From the separation of

this arm, in latitude 25° 45' to that of 30°, the pri-

mitive body runs due north, marking the western

limits of Sinde, Kutch-Gundava, and a part of See-

weestan ; and from thence it once more regains its

original inclination to the north-east, and decreases

in magnitude and elevation so rapidly, that, in the

course of 40 miles, it sinks to a level with the hills

inhabited by the Kaukers and other Affghan tribes,

with which it becomes incorporated. To the west-

ward, the Brahooick mountains send forth many

collateral chains, some of which extend the whole

length of Beloochistan, and join the mountains of

Persia ; others elongate southerly till they touch

the sea, or come within a few miles of it, and then

either take the inclination of the coast, or subside in

the low and barren plains in its vicinity ; while the

main body, or rather its western face, stretches
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Rivers.

City of

Kelat.

Beloochis- away north-west by north, to the 28th degree of
tan. north latitude, where it meets the south-eastern cor-

ner of the sandy desert, about the 6ith degree of
east longitude ; and from thence it inclines with a
northern aspect, between the north-east and north
points of the compass, to Nooshky, in latitude S0°
north; from which place it runs more easterly, till at
length it gradually sinks, hke the eastern front, to a
size of equality with the Affghan hills. Besides the
Brahooick chain, there are several other ranges of
mountains, extending in vaiious directions and ra-
mifications throughout Beloochistan, but all of them
inferior to the former in magnitude and height. This
stupendous chain is believed to have attained its

greatest altitude at Kelat ; from which city, accord-
ing to the natives, whatever route he may pursue, a
traveller must descend ; but the descent is so very
trifling, for a long way on either side of that capital,
that it is not perceptible by the eye. Throughout
the whole of this country, there are no rivers of
such size or importance as to merit particular notice.
In general, they have a broad and deep channel
from the coast, until they reach the mountains or
stony hills, where they become contracted into nar-
row and intricate water-courses, that are quite dry
during the greater part of tlie fair season ; and, in

the wet one, swell to terrific torrents, which run off
in the course of a few hours after the rain that has
filled them ceases.

The principal city of this country is Kelat, the
capital of the whole of Beloochistan. This city
stands on an elevated site, on th'e western side of a
well-cultivated plain or valley, about eight miles' long
arid two or three broad ; a great part of which is

laid out in gardens and other inclosures. The town
is built in the form of an oblong square, three sides
of which are encompassed by a mud wall, 18 or 20
feet high, flanked, at intervals of 250 paces, by
bastions, which, as well as the wall itself, are pierced
with numberless loop-holes for matchlock-men. The
defence of the fourth side of the city is formed by
the western face of the hill, on which it is partly
built, being cut away perpendicularly. On the sum-
mit of this eminence stands the palace of Muhraood
Khan, chief of Kelat, and nominal Beglerbeg of Be-
loochistan, commanding a distinct view of the town
and adjacent country. That quarter of the hill on
which the khan's residence is erected has been in-
closed by a mud wall, with bastions ; the entrance
to it is on the south-western side ; and here, as well
as at the city gates, which are three in number,
there is constantly a guard of matchlock-men.
Within the wails, there are upwards of 2500 houses,
and the number of those in the suburbs probably
exceeds one-half of that amount. These houses are
built of half-burnt brick, or wooden frames, and
plastered over with mud or mortar. In general, the
streets are broader than those of native towns, and
most of them have a raised pathway on either side,
for foot-passengers, and an uncovered kennel in the
centre

; the latter of which is a great nuisance, from
the quantity of filth thrown into it, and the stagnant
rain-water that lodges there. The upper stories of
the houses frequently project across the streets, and
thereby- render the part beneath them gloomy and

wet. This seems a very rude attempt to imitate the Beloochi*
bazars of Persia and Caboul. The bazar of Kelat ^^n.

is extensive, and well furnished with every kind of
^

goods
; all the necessaries of life may be procured

daily at a moderate price. The town is supplied
with delicious water from a spring in the face of a
hill on the opposite side of the plain, whence it me-
anders nearly through the centre of it, having the
town and suburbs on one side, and on the other the
gardens. It is a remarkable property of this spring,
that the waters, at their immediate issue from the
smaller channels, possess a considerable degree of
tepidity, until after sun- rise, when they suddenly be-
come exceedingly cold, and remain so during the
day.^

We have no data from which we can form an ac- lahabitauts
curate computation of the total amount of the po-
pulation of Beloochistan. The inhabitants are di-
vided into two great classes, distinguished by the
appellations of Belooche and Brahooe; and these
two are again subdivided into an infinite number of
tribes, which it were tedious and unnecessary to
enumerate. The most remarkable distinctions be-
tween these two classes consist in their language
and appearance. The Belooche, or Beloi»cheekee
language partakes considerably of the iiiiom of the
modern Persian, although greatly disguised under
a singularly corrupt pronunciation. The Brahooekee,
on the other hand, has nothing analogous to the
Pertiian idiom. It a|)pears to contain a great num-
ber of ancient Hinduwee words, and, as it strikes

the ear, bears a strong resemblance to the dialect
spoken in that part of India called the Punjaub.
VV'ith regard to external api)earance, the contour of
these two classes seems to difftr, in most instances,
as much as their language. The Belooches, in ge-
neral, have tall figures, long visages, and raised fea-

tures ; the BrahooeSj on the contrary, have short
thick bones, with round faces and flat lineaments.

The Belooches are a handsome active race of Belooclies.

men, not possessing great physical strength, but
inured to changes of chmate and season, and ca-
pable of enduring every species of fatigue. In their
habits they are a pastoral people, and much addict-
ed to predatory warfare, in the course of which
they do not hesitate to com.mit every kind of out-
rage and cruelty. The lawless excursions in which
they frequently engage are called Chupaos, and are
almost always conducted under the immediate or-
ders of their chiefs. The depredators are usually
mounted on camels, and furnished with food and
water, according to the distance they have to go.
When every thing is prepared, they set off, and
march incessantly till within a few miles of the point
where the chupao is to commence, and then halt in

a jungul, or some unfrequented spot, to rest their

camels. On the approach of night they mount
again ; and as soon as the inhabitants have retired

to repose, they begin their attack by burning, de-
stroying, and carrying off whatever comes in their

way. They never rest for one moment during the
chupao, but ride on, at the rate of eighty or ninety
miles a day, until they have loaded their camels
with as much pillage as they can possibly remove.
If practicable, they make a circuit, which enables

6
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them to return by a different route from the one

,

they came. This plan affords them a double pro-

spect of plunder, and also tends to mislead those who

go in pursuit of the robbers.

Notwithstanding their predatory habits, the Be-

looches are proverbial for their hospitality. Among
them pilfering is considered a most despicable act

;

and when they once promise to afford protection to

any person who may solicit or require it, they will

die before they fail in their trust. Their usual habi-

tations are Ghedans or tents, made of black felt or

coarse blanket, stretched over a frame of wicker-

work, formed from the branches of the tamarisk.

An assemblage th^se ghedans constitutes a Toomun

or village, and the inhabitants of it a Kheil or society,

of which there may be an unlimited number in one

tribe. These kheils are commonly discriminated by

some appropriate title, such as the Umeeree kheil,

the Noble Society, Daodee kheil, David's Society,

&c. These titles, however, they frequently change

with their places of residence. Some of the Beloo-

ches, particularly the Nharooe clans, prefer mud
houses to tents, and even live in forts ; nor is it un-

common, in the western parts of Beloochistan, to

find one half of the keil residing in ghedans and the

other in huts. When a visitor arrives at a toomun,

a carpet is spread in front of the door of the Mihman
Khanu, or house for guests, of which every village

has one ; the Sirdar or head of the kheil immedi-

ately appears, and he and the stranger having em-

braced, and mutually kissed hands, the followers of

the latter successively approach, and the sirdar gives

them his hand, which they press to their foreheads

and lips. The parties then sit down, on which the

chief addresses the stranger, and asks him, four

several times, how he does, to which the other an-

swers in the usual complimentary terms ; he then

inquires, in the same manner, for his family and

friends, an^ even for the health of his followers who
are present, to whom the visitor turns, as if to ap-

peal for information : they all nod assent to being in

good health ; and the ceremony concludes by the

new-comer making an equcil number of inquiries for

the welfare of the family, kheil or society, followers

and friends of the sirdar.

The food of the Belooches consists of wheaten and

barley cakes, rice, dates, cheese, and milk, which last

they prefer in a sour state
;
soup made from dholl

or peas, and seasoned with red pepper and other

heating herbs, and flesh-meat whenever they can

procure it. The vegetables most esteemed by them
ai"e onions, garlic, and the leaves and stalk of the

assafcetida plant, which they roast or stew in butter.

They usually limit themselves to one or two wives,

and their chiefs to four ; but this depends altogether

upon choice. They treat their women with atten-

tion and respect, and are not so scrupulous about

their being seen by strangers as most other Moosul-

nians. They keep a great number of slaves of both

sexes, captured during their chupaos, who are treated

-with liberality and kindness* The common dress of

the Belooches is a coarse white or blue calico shirt,

buttoning round the neck, and reaching below the

knee ; their trowsers are made of the same cloth, or

a kind of striped stuff called Soosee, and puckered Btloochis-

round the ancles. On their heads they wear a small

silk or cotton quilted cap, fitted to the shape of the

skull, over which, when in full dress, they place a

turband, either checked or blue, and a kummurbund
or sash, of the same colour, round their waists. In

winter, the chiefs and their relatives appear in a tu-

nic of chintz, lined and stuffed with cotton ; and the

poorer classes, when out of doors, wrap themselves

up in a surtout made of cloth, manufactured from a

mixture of goats' hair and sheep's wool. The wo-

men's dress is very similar to that of the men ; their

trowsers are preposterously wide, and made of silk,

or a mixture of silk and cotton. A Belooche sol- Warlike

dier carries a matchlock, sword, spear, dagger, and Weapons,

shield, besides a multiplicity of powder-flasks, prim-

ing-horns and pouches. They are all capital marks-

men, and in battle avoid, as much as possible, coming
to close combat. Their best warlike weapons are of

foreign manufacture. At Kelat, there is an armoury
for the manufacture of matchlocks, swords, and
spears ; but the workmanship is very indifferent.

The principal amusements of the Belooches are Amiise-

shopting, hunting, and coursing ; for which latter ments.

purpose they bestow a vast deal of attention in the

training of their greyhounds. Firing at marks, cud-

gelling, wrestlings and throwing the spear, are like-

wise favourite diversions among them, and neigh-

bouring kheils frequently cope with each other at

these exercises. Their funeral and marriage cere-

monies, being in a great measure such as are pre-

scribed and regulated by the Koran, are similar to

those of all other Moosulmans, and therefore merit

no particular notice. With regard to religion, the Religion.

Belooches are, with a very few exceptions to the

westward, Soonee Moosulmans.
The Brahooes, or second great class of the natives Brahoo^s.

of Beloochistan, are a still more unsettled and wan-
dering nation than the Belooches. They reside in

one part of the country during the summer, and
emigrate to another for the winter season ; and even

change their immediate places of abode many times,

in the year, for the sake of pasturage for their

flocks. The Brahooes are distinguished for activity,

strength, and hardiness ; inured alike to the cold of

the mountainous regions of Beloochistan, and the

heat of the low plain of Kutch Gundava. They are

very laborious in husbandry, and other domestic oc-

cupations ; and those who reside in the vicinity of

the plains to the southward of Kelat, cultivate

large tracts of land, and dispose of the produce for

exportation to the Hindoos of Kelat, Bela, and Khoz-
dar. This, and the sale of the cheese and ghee made
from the flocks, with a few coarse blankets, carpets,

and felts, constitute their only traffic. They are

famous for having voracious appetites, and devour

a great quantity of flesh in a half dressed state,

without bread, salt, or vegetables. The Brahooes

are as faithfu} in adherence to their promises, and
as hospitable as the Belqpches : They are more
quiet and industrious ; ahd although they are esteem-

ed superior to the other inhabitants of Beloochistan

in personal bravery, and the endurance of privations

and hardships, yet their habits are decidedly averse
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Beloochis- from that system of rapine and violence pursued by
their neighbours. A Brahooe always dresses in the

same style ; whether it be summer or winter, his

whole clothing consists of a loose white shirt, a

pair of trowsers of the same texture, and a felt cap.

The shepherds sometimes wear a covering of white

felt, made so as to wrap round the body, and come
to a peak above the crown of the head ; this habit is

used as a defence against rain or snow. The do-

mestic life of the Brahooes is extremely simple:

The men employ themselves in field labour, in which,

if necessary, they are assisted by the women ; but
in general the latter are engaged in attending to the

household affairs. The dress of the women consists

of a long shift and pair of trowsers, both of cotton

cloth ; and after they arrive at the age of puberty ;

they wear over the former a kind of stays, made to

lace behind, and decorated in front with ridiculous

devices of birds or animals, worked in coloured

worsted. In religion, the Brahooes are all Soonnitte

Moossulmar.s. All their tribes intermarry with each

other, except the Kumburanees, regarding whom
there is a peculiarity which does not attach to any
of the other tribes ; that of being divided into three

distinct gradations of i*ank, the Ahmedzgees,Khanees,
and Kumburanees. The first consists of the family

of the prince ; the Khanees are of the secondary

rank, of whom there are between twenty and thirty ;

and the Kumburanees include the remainder of the

tribe
; although, in general, the term is applied to

the whole body.

Besides the Belooches and Brahooes, there is a

considerable number of Hindoos resident at Kelat,

wlao are principally engaged in mercantile specula-

tions, and are much respected both by the govern-

ment and people. Their religion is tolerated ; and
they have a pagoda at Kelat. The Dehwars, or

Dehkans, constitute the only remaining class of the

population, which seems worthy of particular notice.

They are to be recognised in different districts of

the country under various names ; quiet and harm-
less in their disposition, and addicted to agricultural

pursuits. Their colloquial language is common,
pure Persian ; from which fact their origin may be

deduced, although no traces of their first settlement

have been discovered.

The fluctuation of power renders it diflScult to

define precisely the nature of the government at

Kelat. During the reign of Nusseer Khan, the whole
kingdom might be said to have been governed by a

complete despotism
;
yet that ruler so tempered the

supreme authority by the privileges granted to the

feudal chiefs, within their own tribes, that, to a casual

observer, it bore the appearance of a military con-

federation. The tribes all exercise the right of se-

lecting their own Sirdar, or head ; the Khan, in-

deed, has the power of confirming or disapproving of

their nomination ; but this power is never exercised,

and appears to be merely nominal. The Khan of

Kelat has the power of» declaring war, and making
treaties, connected with the whole of Beloochistan,

and can order the Sirdar of each tribe to attend in

person with his quota of troops. Agreeably to a

code of regulations framed by one of the earliest

princes of the Kuraburanee dynasty, the entire ad-
4
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ministration of justice was vested in the person at BeloochMi
the head of the government. The Sirdar, however, ^^n.

has the power of adjusting petty quarrels, thefts,

and, in short, disputed points of every description,

among the inhabitants of a kheil, or society ; but in

all cases of importance, an appeal lies, in the last

instance, to the Khan at Kelat.

A register of the Belooche army, drawn up dur- Ani!''.

ing the reign of Nusseer Khan, exhibits an aggre-
gate of 250,000 men, but the number was probabU'
exaggei-ated. At present the same documents com-
prise a list of 120,000 troops, after excluding all the
revolted provinces and districts ; but it is beheved,
that Muhmood Khan could not, on the greatest emer-
gency, muster more than half that number of fight-

ing men. His total revenues, in their present reduced Revenues,
state, may be estimated at 350,000 rupees annually,
a large portion of which is paid in produce. In
Nusseer Khan's time, the revenue exceeded 30 lacks
of rupees. The duties levied at Kelat are extreme-
ly moderate. Horses or cattle pay nothing what-
ever throughout the Belooche territories ; but there
is a species of land-tax, payable from all cultivated

grounds. The exports from Kelat are, at present, Exports ani

very trifling ; its imports are iron, tin, lead, steel. Imports,

copper, indigo, beetel-nut, cochineal, sugar, spices,

silks, keemkhab, gold-cloth, chintz, and coarse wool-
lens from India.

The climate of Beloochistan k extremely various Climate am
in the different provinces. The soil, in general, is Soil,

exceedingly stony. Of the province of Kutch
Gundava, however, the soil is rich and loamy, and
so very productive, that, it is said, were it all pro-
perly cultivated, the crops would be more than suf-

ficient for the consumption of the whole of Beloochis-
tan. Gold, silver, lead, iron, tin, antimony, brim- Metals and'
stone, alum, sal-ammoniac, and many kinds ofmineral Minerals,

salts and saltpetre, are found in various parts of the
country. The precious metals have only been dis-

covered in working for iron and lead, at mines near
the town of Nal, about 150 miles south south-west
of Kelat. The different other minerals, above enu-
merated, are very plentiful. The gardens of Kelat Fruits,

produce many sorts of fruit, which are sold at a very
moderate rate, such as apricots, peaches, grapes,
almonds, pistachio nuts, apples, pears, plums, cur-
rants, cherries, quinces, figs, pomegranates, mulber-
ries, plantains, melons, guaivas, &c. All kinds of Grain, and

grain known in India are cultivated in the different

provinces of Beloochistan, and they have abundance
of vegetables. Madder, cotton, and indigo, are also

produced ; and the latter is considered superior to

that of Bengal. The culture of the date fruit is

conducted with great attention in the province of
Mukran. The domestic animals of Beloochistan are Domestirj

horses, mules, asses, camels, dromedaries, buffaloes, and Wild

black-cattle, sheep, goats, dogs, and cats, besides
'^"""^'-'^

fowls and pigeons. They have neither geese, tur-

keys, nor ducks. The wild animals are lions, tigers,

leopards, hyenas, wolves, jackalls, tiger-cats, wild
dogs, foxes, hares, mongooses, mountain-goats, ante-
lopes, elks, red and moose-deer, wild asses, &c. Of
birds they have almost every species to be met with
either in Europe or India.

For the information* contained in this article we
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are entirely indebted to the Tra-oels 0*1 Lieutenant

Pottinger, recently published ; whose journey, un-
'

dertaken by authority of the East India Company,

must be regarded as furnishing a valuable addition

to our geographical and statistical knowledge of the

Asiatic Continent. (h.)
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BENEFIT SOCIETIES.

definition The general conception of these institutions may
nd Ob- be shortly expressed. A number of individuals as-

sociate together, and, by payments made at stated

times, create a fund, out of which they receive cer-

tain specific sums on certain specific occasions.

The people, whose course of life is most apt to

present to them occasions where sums of money, de-

rived from other than their ordinary resources, are

of great importance to them, are those of whom the

•rdinary resources are the most scanty ; in other

words, the whole mass of the people employed in

the ordinary and worst paid species of labour.

The occasions on which suras of money, derived

from other than their ordinary resources, are of most

importance to these classes of the people, are those

on which the ordinary sources are diminished or

dried up,—those of sickness, disablement, and old

age.

Benefit Clubs are, accordingly, associations of per-

sons of the rank thus described, who agree to make

certain payments, in general so much a-month ; in

consequence of which, they receive certain suras,

proportioned to the money which they pay, in times

of sickness, of disablement, and in old age.

ory. Sir F. M. Eden, in his work on tlie Poor, refers

to Hickes's Thesaurus for a proof that Benefit Clubs

are of very ancient date, as the Gilds of our ances-

tors were nothing but associations of the same de-

sci-iption. A Saxon MS. in the Cottonian Library

contains the constitution of a Gild, or Sodalitas, as it

is rtendered by Hickes, a Friendly or Benefit Club,

established at Cambridge.
" It was first of all," says the MS. " agreed, that

all members shall, with their hands upon the sacred

relics, swear that they will be faithful to one an-

other, as well in those things which relate to God as

those which relate to the world ; and that the whole

society will always help him who has the better

cause. If any member dies, the whole Society shall

attend his funeral to whatever burying-place he him-

self may have chosen ;
they shall defray one half of

the expence which is incurred by the funeral enter-

tainment ; and each member shall further pay two-

pence, under the name of alms. If any member kill

another, he shall pay not more than eight pounds, in

the way of satisfaction. But if he who has commit-

ted the murder refuses to satisfy, the whole club

shall revenge their brother, and all shall contribute

to the expence. If any member, who is poor, shall

kill a man, and have satisfaction to make ; and if the

person killed was worth one thousand two hundred

shillings, every member shall contribute half a mark,

and so in proportion. If any member shall address

another with coarse and uncivil language, let him

pay a sextarius of honey," &c.

From the same source we have the formula of an-

other Club or Gild,^ formed at Exeter. After the

religious services which the members were to perform

for themselves, and for one another, it is ordained,

" that when any member shall go abroad, each of

the other members «hall contribute fivepence ; when

the house of any one is burnt, each shall contribute

one penny. If any one neglects the appointed times

of meeting, he shall be fined ; for the first offence,

the price of three masses ; for the second, the price

of five ;
if, after admonition, he is absent a third

timej, without substantial ground, of sicknes?, or other

cause, he shall not be excuseable. If any member

shall use towards another gross and uncivil language,

he shall make compensation by thirty pence." *

Gilds, we are told, did not confine themselves to

cities, though it is only in cities that the vestiges of

them remain. Little Gilds, it appears, were esta-

blished in every parish. And of all those unions, the

object was to entitle each of the members indivi-

dually, on certain occasions, on which it was most

apt to be required, to receive pecuniary or othec

specified aid from each of the rest.

Sir F. M. Eden speaks of Clubs which had exist-

ed in the north of England, for the purposes above

described, above one hundred years ; and there is a

treatise on the poor laws by Mr Alcock, printed in

1752, which represents a number of them as existing

at that time in the west of England. From that time

to the present^ they have been gradually multiplying

;

and have grown so numerous, within the last fiftj

years, as to have become an object of great import-

ance in our national economy, and one of the most

striking manifestations of virtue that ever was made

by any people.
.

For persons merged in poverty, and totally de- ^tnkmg

prived of education, as the English population here-

tofore have so generally been, it is not easy or com- tu^iong,

mon to have much of foresight, or much of that self-

command which is necessary to draw upon the gra«

tifications of the present for those of a distant day.

When a people thus situated have a provision made

for them, to which they can with certainty have re-

course, as often as they themselves are deprived of

the means of earning their own subsistence; and yet,

notwithstanding this security, choose to form theni-

selves almost universally into Benefit Societies, in

order that, by taking something from the means of

their present scanty enjoyments, they may in sick-

ness, disablement, and old age, be saved from the

necessity of having recourse to public charity, and

* See Hickes's Thesaurus, T. II, Dissertatio Epistolaris, p. 20, 22.

1
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Benefit may continue to live to the end of their days ujjon the

^' their own labour, no burthen to the public, or
^''^ dependent upon its bounty,—they exhibit a combina-

tion of admirable qualities, the existence of which
could hardly be credited, if it were not seen ; above
all, in a country in which the higher ranks too

often display an eager desire to benefit themselves

at the public expence.

There is much similarity in the constitution of

these societies. The rules and regulations of from
twenty to thirty of those established in the metropo-
lis, as well as those of several in other places, have
been perused for the purpose of this article. The
payments are, in general, monthly, and about two
shillings the most common amount

; though some-
times associations are formed of persons whose in-

comes are fixed pretty high, and then the payments
Constitution are somewhat larger. The mode of regulating the
and Rules

i^quq^^i jg commonly by three different rates of allow-

cieties. ance ; one during a temporary sickness; another,

commonly one half of the former, during a chroni-

cal illness ; and a third, still less than the preceding,

a permanent annuity for old age. When a member
falls sick, so as to be unable to labour, he receives

the allowance for sickness ; if the disease continues

beyond a specified number of weeks, he is reduced
to the chronical allowance; if the chronical illness

continues beyond a certain number of months, the

member is put upon the superannuation list, and re-

ceis'es the allowance for old age. Besides these rates,

there is almost always a sum of several pounds which
is paid for the funeral expences of a member or his

wife. It is one of the ill-grounded desires of the

least instructed part of the population of this coun-
try, to have what they call a decent, meaning by de-

cent an expensive, funeral. As this is so much abso-

lute waste, a consumption for which nobody is the

better, and ravaged from a suffering family at a mo-
ment when most commonly their resources are di-

minished, or rather destroyed, the sooner they can be
weaned from this superstition so much the better. It

might soon be done by the example of their supe-

riors. If those among them who are above vulgar

error would enjoin their successors to put them in

the earth at the smallest expence which the physical

operation would admit, the childish passion for a cost-

ly funeral would soon disappear. It is necessary that

sepulture should be performed in places, and by per-

sons pointed out by the. proper authority, for the se-

curity due to the health of the living. But if the

business of the cemetery is not performed altogether

at the public expence, and in the same manner for

all, which would be the best regulation, there assu-

redly ought to be no fees, nor any charge beyond
the rigid payment of the labour. When the religion

of the relatives requires a devotional service to be

performed at the grave, it ought assuredly to be per-

formed without any fees or presents to the actors in

the scene. Fees to the clergyman, and others, in a

church of England funeral, are a serious grievance

to the poor.

The mode of doing the business is exceedingly

simple. When the society is not numerous, there is,

in general, a monthly meeting of all the members.
When they are numerous, a committee is formed, of

which the meetings are monthly ; and general meet- Benefit

ings, at more distant periods, are held of the whole. Societie

Two or more stewards, as the business may require,
are chosen at certain short intervals, whose business
it is to visit the members applying for relief, and to
pay their allowance. Members are admitted only
within a specified age, most commonly between
twenty and forty-five ; and the persons belonging to
occupations regarded as unwholesome or dangerous,
are excluded by name from most of the clubs not
expressly established for themselves. There are
some curious exclusions in most of the London so-
cieties. From a great proportion of them, Irishmen
are excluded ; and in almost all of them, it is par-
ticularly declared, that no attorney/, or attornei/'s clerky
shall be admitted a member.

Some of their rules are in a very remarkable man-
ner favourable to virtue. In almost all the London
clubs, it is a rule that sickness or disablement, pro-
duced by drinking, by the venereal disease, or by-

fighting, except in self-defence, shall receive no be-
nefit. If any member, while in the receipt of an al-
lowance, is found gaming or intoxicated, or out of
his own house after a certain hour in the evening, he
is subject to heavy penalties, very often expulsion.
If any member appears at a meeting of the society
in a state of intoxication, or uses rude or provoking
language to any person present, or is guilty of pro-
fane cursing and swearing, or offers wagers, he is

fined ; in sonrie cases he is fined if he comes to the
meeting without being clean in his dress and person ;

and, in other cases, attention to this object is re-
commended without being enforced.

Ofsome of the rules, which are also very general-
ly adopted, the reason is not so easily seen. One of
them is, that none of the members shall belong to
any other association of the kind. If a member
complies with all the rules of one society, it can be
of no detriment to that society, if he belongs to
another. A man whose earnings place it in his power,
may thus secure to himself a double benefit in sick-
ness, disablement, or old age. It would lead to the
same end if a man was allowed to take more than
one of what may be called the shares of one society,

double, for instance, the monthly and other pay-
ments, on condition of receiving all the allowances
double ; but his security, as long as clubs are on a
precarious footing, would be somewhat increased by
dividing the risk.

By another of these rules, the utility of which
seems rather more than doubtful, a member, whil6
receiving aid, is not allowed to work. The intention

of this is sufficiently evident. It is to prevent that
sort of imposition to which the societies in ques-
tion are most exposed, receipt of bounty at seasons
when it is not required. The question is,—whether
if a man was allowed to earn, were it ever so little,

as soon as he was capable, and even, when entitled

to relief, to divide the produce with the club; de-
ducting, for example, from his allowance, a portion
equal to one half of his earnings,—both parties would
not find their account in it ? and whether means
might not to be discovered of guarding against im-
position as effectually in that case as by the expedi-
ent which is now in use ? In the case of the superan-
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nuation annuity, the member is, in general, at liberty

to do any thing which he can for himself, provided
his earnings go not beyond a particular amount.

Such, then, in a general point of view, is the end
aimed at by these societies, and the means through
which they endeavour to accomplish it.

We shall next consider the effects which they have
a tendency to produce.
The effects which they have a tendency to pro-

duce, regard either the individuals themselves, who
are the members of the societies, or the community
at large.

1. The effects which they most immediately pro-
duce with regard to the individuals themselves, are
two-, first. They deduct somewhat from the ordinary
enjoyments

; secondly, They diminish greatly certain
occasional pains ; and there can be no doubt that
what is lost by the diminution of the ordinary en-
joyments, is much more than compensated by what
is gained in the diminution of the extraordinary
pains. The pains are either those of want, in times
of sickness and disablement, where no provision is

made for the poor, or those of disgrace and aver-
sion, where relief may indeed be received, but in a
way inconsistent with all sense of independence, and
in general various little habits from which the idea
©f happiness can no longer be disjoined.

Under this head, something may perhaps be allow-
ed on the score of temperance. Of the money paid
by the members to the club, part, if not so paid,
might have been spent upon intoxicating liquors, by
which the health and strength would have been im-
paired.

2. The effects which Benefit Clubs produce in re-
gard to the public, are either pecuniary or moral.
Whatever portion of money would otherwise have
been spent by the public in maintaining, during sick-
ness, disablement, and old age, the persons who, in
these circumstances, are maintained by the clubs,
this exactly is the pecuniary advantage which ac-
crues to the public.

The moral effects are not so easy to define. But
circumstances present themselves in sufficient abun-
dance to prove that they are not inconsiderable. In
whatever degree they contribute to diminish the use
of intoxicating liquors, they weaken one of the grand
causes of the uselessness and mischievousness of
human beings. In whatever degree they contribute
to keep alive the sensibility to disgrace, they pre-
serve one of the greatest of all incentives to useful
conduct, and one of the greatest securities against
a course of life, either mischievous or useless. That
they contribute greatly to keep alive the sensibility
to disgrace is not to be disputed. It follows that
they contribute greatly to all that virtue and good
conduct of which the labouring classes of this coun-
try are day after day displaying a greater and a
greater share.

Since Frugality Banks became the fashion, it has
been customary to allege, that all the benefits ca-
pable of being derived from Benefit Clubs, and still

higher benefits, may be derived from the banks, and
with the avoidance of several evils. It will not re-
quire many words to enable us to effect a compari-
son. We shall follow that division of the effects,
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garding the public, which was presented above. Societies.

1. In regard to the individuals, it is supposed that ^TT"^^^^*^
the banks will make them save more eagerly. If!a'SV"th^'
this enables them to make a greater provision for ludividaalt;
the seasons of distress, it is good ; if not, all that
they would have spent in innocent enjoyments is so
much good lost.

But it may well be questioned whether banks are
calculated to make them save more rigidly. The
idea of a stock which they may leave behind them
is something. But the idea of a better provision for
the occasions of their own distress is something
also

;
and with the greatest number, it is probable,

the greatest something of the two.
With regard to the convenience of taking the

money in small sums, the monthly payments of two
shillings, are nearly as small as can be desired. If
this is too small for the rate of any man's abilities,
there might in each society be different rates, or one
man might belong to several societies.

A circumstance which has been urged more
strongly is, the inconvenience of paying, as required
in Benefit Clubs, on a particular day ; to banks the
payment is made whenever it is convenient. This
has its advantages, and its disadvantages. The dis-
advantages appear to exceed the advantages. With
this opinion Mr Duncan was so deeply impressed,
that he thinks stated payments, with penalties, a pro-
per law for Frugality Banks. " Though it may bear
hard," he says, " on a contributor to be bound to
pay annually a stated sum, as in Friendly Societies,
under the pain of forfeiting the whole, it is, notwith-
standing, useful in such institutions, that some strong
motive should exist for regular payments. The rea-
son on which this opinion is founded, must be ob-
vious to all who know any thing of human nature.
What we have no pressing motive to do at a parti-
cular time, we are apt to delay till it is beyond ou^
power to do at all. So sensible are the common
people themselves of this tendency, that we frequent-
ly observe them having recourse to contrivances for
forcing themselves to save money for a particular
object. It is partly on this principle that Friendly
Societies find so many supporters ; and that there
are such frequent associations among the lower
classes, with the view of raising funds, for the pur-
chase of family Bibles, or some of the more ex-
pensive articles of furniture." {Essay on Parish
Banks, p. 24.)

This important fact, of the voluntary associations
of the people to raise funds, not merely for support
in seasons of distress, but for the purchase of articles
of fancy and luxury, is a strong argument in favour
of Clubs. It shows two things ; it shows the plea-
sure the people take in them ; and it gives the ex-
perience of the efficacy which attends them.
The difficulty of making good the stated payments

to the club, at moments of great pressure, as when

.

employment is wanting, or a man's wife and children
are sick, is objected to Benefit Societies. This is

an inconvenience, no doubt ; but we have seen that
it is not unattended with compensation. In fact, a
man must be in a state of distress very uncommon,
if he is prevented by real necessity from paying his

L 1
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club-money. Besides, this is one of the occasions

on which very extraordinary exertions are made by

his acquaintance and friends ;
especially if he is not

a man thoroughly worthless, whose vices, not his

misfortunes, are the cause of his distress, to supply

him with the means. And this is an exercise of vir-

tue in these acquaintances and friends, which is

highly useful ; and tends forcibly to the increase of

the benevolent feelings in the minds both of those

who make it, and of those in favour of whom it is

made.
It is urged as a hardship of great magnitude, that a

man, after he has been a long time a contributor to a

club, should lose the benefit of the whole, for a de-

lay in payment at a season of peculiar distress. But

a certain degree of indulgence is allowed ; a default-

er does not forfeit till the first meeting, which is a

month after the quarter-day. Besides, it is very

common to misrepresent the amount of the loss m
- this case. What a man really and truly loses is that

which will be necessary to place him in the same si-

tuation. But that is only as much as will be neces-

sary to entitle him to the allowances of another club.

This may be nine or twelve months' contributions.

Suppose the rate of contribution is 2s. a-month,

and 5s. of entry-money. What a man loses by

expulsion, however much he may have paid, is only

29s. If, indeed, he is an old man, past the age of

admission into another club, what he loses is much

more serious; it is the value of all the benefit which

he would have been entitled to derive. And, in this

case, some modification of the rule of forfeiture

would be desirable. It is, however, no fundamental

objection, because such a modification may be easi-

ly made. Lastly, the number of those who suffer

forfeiture from real necessity, and not from their

. vices, is small, bearing a very insignificant propor-

tion to the whole. For a hardship to the very small

number, a great benefit to the very great number

is not to be foregone. This is the very principle

on which bad government is distinguished from

good.

It is brought as a strong argument against Bene-

fit Clubs, that the meetings are held at public-houses.

From this, it is inferred, that the members are at

these meetings very commonly seduced to drink

;

and acquire, increase, or confirm habits of intemper-

ance. This appears to be an inference altogether

unwarranted, and contrary to the fact. The mem-

bers are, in general, under the necessity of holding

their meetings at a public-house, because it is only

at a public-house where they can, in general, hire

an apartment for the purpose. The use of the apart-

ment is sometimes paid for by the money spent,

which is always a limited, and always a. very small

sum, threepence most commonly, or a pint of porter

for each ; and sometimes the room is paid for, not

in this way, but by the contribution of a penny or

other small sum from each ; and intoxication, at

the time of meeting, is punished with a fine. It is

affirmed by those who have most attended to the

practical proceedings of these societies, that instead

of being a source of intoxication, they have been

one of the grand causes of its decrease.

One decided advantage which the Benefit Clubs

possess above the Savings Banks is, that the money benefit

paid to the club cannot be taken out, first, to gratify ^Societies

any unnecessary desire ;
secondly, to buy furniture

for the sake of an early, and hence, in all probabili-

ty, a fruitful, that is, a deplorable marriage ; thirdly,

to satisfy the parish for a bastard, which often would

not have been gotten, but for the reflection, that if

the worst came to the worst, means were had to

get rid of it.

In a moral point of view, the formation of the peo-

ple into little combinations and fraternities is of the

greatest importance. It concentrates the eyes of all

upon each individual ; and renders good conduct a

thing of infinitely more value to him, as it renders

bad conduct for men detrimental. It is this circum-

stance which the sage mind of Dr Adam Smith

loads with such emphatic praise in the supposed case

of the division of a country into so great a number of

religious sects, that each congregation might be re-

garded as differing from the rest. In this manner,

without difficulty, and without care, is exercised one

of the most vigilant and effectual of all censorships

;

the most salutary of all inspections. When an ig-

norant, or almost any man can say to himself, my
conduct is regarded by nobody,—it is astonishing how

easy it is for temptation to subdue him ;
when he

must say to himself, I cannot perform a disgraceful

act without reading aversion and contempt in the

eyes of all my acquaintance,—it is astonishing how

much he is strengthened for resistance.

There is yet another thing of cardinal importance.

If it were possible for the superior to do everything

for the inferior people, and to leave them nothing to

do or care about for themselves, nothing would be

more calamitous than the accompHshmentof such-au

event. The massofthehumanspecieswould thencebe-

come what the people of Paraguay became in the hand

of the Jesuits ; most perfectly helpless, and ready, on

the leastderangementinthemachinery which conducts

them, to fall into the deepest wretchedness and barba-

rity. As that machinery would be liable to be derang-

ed bythe slightest accidents, it could not be preserved

in order long, and would then serve as an introduc-

tion, a necessary and certain introduction, to one of

the most deplorable conditions of human affairs.

The case is altogether different where the power of

suffering for themselves is generally spread through-

out the community ; where the people have resour-

ces ; where every man is accustomed to combine for

himself the means of warding off evil, and attaining

good. There the machine of society cannot be easi-

ly disordered, and human happiness is placed on a

much more secure foundation. Then, if any of the

larger arteries of the body poHtic is obstructed, the

nourishment of the system is carried on by the ad-

mirable service which may be rendered by the

smaller. To a system which has thus a vis medica-

trix in all its parts, no shock can be given that is

not immediately repaired. Were the greatest disor-

der introduced, things of their own accord would

hasten to their proper place.
^

It is, therefore, a prodigious recommendation of

Benefit Societies, that in them the people act for

themselves. We do not mention this, however, as

one of the circumstances in which they differ from
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Savings Banks. It is, indeed, true, that in most of

the Savings Banks which have yet been started, the

upper people have taken upon them to manage for

the under. But this is not necessary. The contri-

ibutors to Savings Banks may themselves, if they

choose, manage a bank just as well as a club-box

;

in fact, the business of the bank is far more simple

than that of the box. There is one important ex-

ample of a bank conducted by the people themselves,

in that established in Clerkenwell, at the suggestion

of Charles Taylor, Esq.

So much with regard to the effect of Benefit Socie-

ties, as compared with Savings Banks, in promoting

economyand other good qualities among the contribu-

tors. Let us next compare them with regard to the

benefit received. This part of the subject has al-

ready been so well handled by the Reverend Richard

Vivian, rector of Bushey Herts, in A Letter on

Friendly Societies and Savings Banks, published in

1816, that it would be improper to do anything

more than transcribe what he has written.

" For a view of the powers of the institutions, to se-

cure independence, let Mr Rose's table be compared

with the J3enefit Society long established in this pa-

rish. By the table the amount of one shilling per

tveek after one year is L.2, 1 2s. If the contributor

should be ill at the beginning of this year, there is

nothing for him : if quite at the end of the year, he

should be ill four weeks, an(j[ should draw equal to

the allowance of the Bushey Benefit Society, his ca-

pital is gone ; and he must begin again. A member
of the society pays two shillings per halendar month,

and, if he has paid one pound to be free, supposing

him under twenty-five years of age (and other ages

in proportion), he will receive 12s. a-week during ill-

ness in any part of the whole of the year; and will find

his right to the same payment for future years undi-

minished. There is no occasion to go through the

intermediate years. Let us take the twentieth. Af-

ter twenty years, the contributor to the bank (if he

has had no illness, which would quickly have ex-

hausted his stock, especially in the earlier years) will

have paid L. 52, and will be worth L. 77, 8s. 6d.

We will suppose that he is come to old age, or some

lasting infirmity. He can afford 6s. a-week for five

years, and then comes to the parish, with the aggra-

vation of disappointed hopes of independence. In

the society the payments in twenty years will amount
to L. 24 \ the receipt 6s. a-week in old age, if his

life should be protracted to the (I hope incalculable)

dale of a national bankruptcy.
" You will perceive, that the great defect of

Savings Banks is the want of benefit of survivorship.

But (say their advocates) there are the advantages

of bequeathing their stock, and of taking their

money, whenever they want it; the advantage of

bequeathing I will leave to be estimated by the most

sanguine admirers of Savings Banks, only desiring

them to take into their account, the high probabi-

lity that his little stock will be hardly worth be-

jqueathing, even if not exhausted by the illness of

the testator, in the case of his dying in youth ; and
the certainty of his being his own heir, if he should

die in his old age. The power of taking out the

money at any time is the very circumstance which

fills me with alarm. There is danger lest the sub-

scriber should leave his club, and become a contri-

butor to a bank, from the fallacious hope of enjoy-

ing this advantage in addition to all the others. No
doubt this may be an advantage to prudent persons

in certain situations. But is there no danger of

cases, which I might have mentioned before, in

which the stock will be sunk in unfounded projects,

in wanton expences, in a childish impatience of pos-

sessing money ? All this imprudence would be of

comparatively httle consequence, if the parties were

by any means protected from absolute want ; that

is to say, if they were, at the same time, members
of Benefit Societies.

" The truth is, Savings Banks are not calculat-

ed for the lowest and most numerous rank of the

community. This is evident from Mr Rose's

table, beginning with Is. per week. Many mem-
bers of Benefit Clubs cannot make good their pay-

ments of less than half that sum without the best

charity that can be bestowed by the rich—assistance

towards the payment of their subscriptions to mem-
bers of Benefit Clubs, with large and helpless fami-

lies. Men in elevated stations imagine that they

see the lowest order, when they see but the lower.

The Corinthian capital" looks down, and mistakes

the cornice of the pediment for its base. While the

great are providing for their immediate dependants,

they seem to be providing for the poor. I do not

wish to retort upon some of the defenders of Savings

Banks, and by exaggerating their possible ill effects

to exalt the merit of Benefit Societies. Savings

Banks have done, and 1 hope will continue to do,

much service to many. They often lift a little high-

er them who are not already very low. But a man
should be secured from sinking into absolute wretch-

edness, before be is encouraged to mount into a

higher sphere. By a Savings Bank, a butler may lay

up money enough to keep a public-house. But there

must be a Benefit Society to keep a ploughman
and his family from the workhouse. Now, I hope I

may be allowed to say, that it is better that one
ploughman should be preserved from a receptacle of

misery, than that ten butlers should be exalted into

publicans."

Even Mr Duncan says, " There is one point of

view in which the Friendly Society schenfe can
claim a decided advantage. An individual be-

longing to the labouring part of the community
cannot expect, by making the most assiduous use

of the provisions of the Parish Bank, to arrive at

sudden independence;—on the contrary, it is only by
many years of industry and economy that the flat-

tering prospects held out by that system can be
realized. But health is precarious, and an accident

or disease may in a moment put an end to all the

efforts of the most active and expert. It is under
such circumstances that a very striking difference

appears in favdur of the scheme we are considermg.

He who should trust to the progressive accumula-
tion of his funds in a Parish Bank, might now find

himself fatally disappointed. If he had not been
fortunate enough to realize a considerable capital

before the sources of his subsistence were dried

up, the illness of a few weeks or months might re-

Btnefit

Societies.
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duce him to a state of want and dependence, and cause

him to experience the unhappiness of mourning over

impotent -efforts and abortive hopes. On the other

hand, the man who has used the precaution to be-

come a member of a Friendly Society, has made a

comfortable and permanent provision against the

sudden attack of disease and accident. The mo-

ment that he comes to acquire the privileges of a

free member, which, by the rules of most of these

institutions, is at the end of the third year after he

began to contribute, he is safe from absolute want,

, and the regular manner in which his weekly allow-

ance is paid him enhances its value. Nor is this pro-

vision liable to any of those objections, which have

been so strongly and so justly urged against the

well-intended but mistaken system of poor rates.

Instead of degrading and vitiating the mind, its ten-

dency is directly the reverse. The poor man feels

that he is reaping the fruit of his own industry and

forethought. He has purchased by his own prudent

care an honourable resource against the most com-

mon misfortunes of life, and even when deprived of

the power to labour for a livelihood, the honest

pride of independence remains to elevate and en-

noble his character."

It is objected, that Benefit Societies have been

established on improper calculations, and thus have

come to ruin. But this is an evil which has a

tendency to correct itself. Experience, if there

were nothing else, discovers what rate of benefit the

payments can afford, and the thing is now so well

understood, that mistakes, it is probable, are very

seldom incurred. At any rate, this is a chance of

evil which may always be precluded by communi-

cating information.

The funds, it is said, of Benefit Societies, are of-

ten confided to improper hands, and by consequence

lost. This, too, is an - evil, which, so far from be-

ing necessary, has a sure tendency to correct itself.

People learn by a little experience where their

money may be safely lodged. It is, indeed, a lesson

which probably they have already learnt. We per-

ceive it is a rule in most of the London Societies,

that whenever the fund exceeds what is necessary

for the current expenditure, it is invested in Govern-

ment securities. Another thing should be observed,

that it is a great advantage of Benefit Clubs not to

require much in the way of fund. If the calcula-

tions are correct, the outgoings within an average

period will balance the incomings ; and all that is

requisite in the way of fund, is a small sura to meet

accidental inequalities. When this fund is lost, it is

not much that is lost. If a small additional sum is

subscribed by each member ;
or, instead of this, if

the allowances are for a short time suspended, or

only reduced, the society is placed in its former

situation. The case is wofully different with a

bank. There, if the funds are lost, the whole is lost.

Semdly,la 2. Thus stands the comparison between Savings

regard to Banks and Benefit Societies, in regard to the mem-

bers or contributors. How stands it in regard to

the community as a whole ?

In the first place, it is evident, that the classes, of

whom such members and contributors are composed,

being the whole population, with the deduction ot a

the CoiU'

MHiiity

number comparatively small, it is not easy for any Benefit

thing which is good for them, one by one, not to be Sorieties.

good for the whole conjointly. n'"^*^

Further, if Benefit Societies afford, as appears to

be ascertained, a better security for the maintenance

of the people, free from public aid, than Savings

Banks, the public is benefited to the amount of all

the support which otherwise it would have been ob-

liged to afford.

If the moral and intellectual qualities of the peo-

ple are more favoured by the societies than the banks,

the public is benefited in respect to a cause of good,

the effects of which are incalculable.

Thus far on the side of good. On the side of evil,

a great fear has been expressed, that out of any
joint proceedings of the people would arise mischief

to the government. The operation of fears of this

description has been one grand cause of the evils

which human beings have brought upon one another.

It is a circumstance full of suspicion, when govern-

ments count upon the hatred of their people. It

seldom happens", and seldom can happen, unless when
they know well that the people have reason to hate

them. It is not natural for the people to hate their

government, unless oppressed by'it. The people, in-

stead of being disposed to hate a good government,

are far too much disposed to be pleased with a bad

one ; as the history of the whole earth so abundantly

and wofully testifies. If a government takes care

of the interests of the people, and gives them in-

struction sufficient to know their own interests, that

is to say, takes no measures to prevent their instruc-

tion (for that, in such a state of society as ours, in-

cludes all that is necessary), it will have nothing to

fear from the little societies which the people may
form, to insure one another against some of the ca-

lamities to which they are most commonly exposed.

Besides, if ever the people are stimulated to combine

against the government, they will find better me-

diums of combination than the Benefit Societies,

which appear to have an unnecessary and improper

jealousy of one another.

A fear has been also expressed, that Benefit So-

cieties may be rendered subservient to conspiracies

for the raising of wages. Upon this it may be suf-

ficient to observe, that many instances of what the

workmen call striking for wages have taken place,

since Benefit Clubs were frequent ; in these instances,

other means of combination have always been found

;

and Benefit Clubs are by their nature ill adapted to

the purpose.

Such is the present state of the business of Benefit

Clubs in this country at this moment, and such are

the effects they have a tendency to produce. The

grand cause why more of the good effects which

they are calculated to produce have not been realiz-

ed, is the unhappy state of the law in England.

This deserves a few words of illustration.

For a long time, the unhappy state of the English Inconve-

law rendered the Benefit Societies a mere object of
'"^^JJ^^J

prey. Any person whatsoever, who found it agree-
[J.^^^

able to cheat them, might do so with perfect impu- liaiities of

nity. They had no means of redress. This was English
'

owing to one of the fopperies or quaint conceits of

the English law, bred in times of ignorance and im-
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Societies gpite of the wisdom of an enhghtened age. In con-
" sequence of the conceit to which we allude, no as-

semblage of men could be regarded as one body, or

entitled to sue for property possessed in common,
unless they had certain ceremonies performed in re-

gard to them,—ceremonies exquisitely useless ; after

the performance of which, the lawyers would give

them a nickname (that of a corporation), and would

then permit them to sue as one party, for an)"- cause of

action common to them all. The ceremonies, the

performance of which gave an assemblage of persons

this potent name, depending upon the will of great

men, were not easy to be got ; nor was the getting

of them without an expence fatal to such institutions

as Benefit Clubs. They remained, therefore, de-

prived of the benefit of law till the year 1793, when
an act was passed which had two objects in view.

One was to take securities against certain dangers at

that time intensely associated with the idea of any

thing called an assemblage of the people. Another

was, to give to Benefit Societies, though without the

name corporation, which performs legerdemain, if

not magic, in the kingdom of the lawyers, something

of the protection of law. The treasurers and trus-

tees, as vested with the property of the society, were

enabled to bring or defend any action, suit, or pro-

secution, relative to the property of the society.

But to obtain this advantage, it was rendered incum-

bent upon the society to make known all its rules to

the justices of the peace, and obtain their approba-

tion.

As the expence of law-proceedings was so great,

that the expence of a suit, or at least of a few suits,

would be completely ruinous to a Benefit Society,

something was also done towards the diminution of

that expence. It was ordered that no fee should be

taken by any officer or minister in the courts, and

that the proceedings should not be chargeable with

any stamp duty.

This was most undoubtedly travelling in the right

path ; but it was not doing enough. It did not ren-

der the access to justice sufficiently easy. The pro-

ceedings of English law are full of delay, and full of

intricacy. The business of the great mass of the

people, of which Benefit Clubs is a part, requires

dispatch and simplicity. A suit at law in behalf of

a Benefit Society is still attended with so much trou-

ble, and so much expence, that, virtually, the doors

of the Courts are well nigh shut upon them down to

the present hour. And this want of the protection

of law they are obliged to supply, as well as they

can, by rules of their ovv^n,—rules of some incon-

venience, and of which they would never think, if

the protection of law were as it should be.
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Thus, with the delay, trouble, and expenee of the Benefit

regular courts, it would never do to sue for arrears,
Societies

as often as a few shillings became due. The socie- Beniinck.
ties are therefore obliged to make a ls.vv of their own,

that a member who does not at a certain time pay up
his arrears, forfeits his place as a member. If a
single attendcince of a few minutes at a summary
court, which would be all that would be required,

would suffice to procure a sentence and execution

upon the goods of a defaulter, the law of expulsion

would not be required.

It is evident that, to give to Benefit Societies all the

salutary operation of which they are capable, some
court is wanting, where, free from the superstitious

perplexities of barbarous law, the matter of all ap-

plications may be immediately tried, in the way of

natural and rational inquiry ; the parties themselves

and their witnesses instructing the judge upon their

oaths, and receiving his award without delay and
without expence. If every man who fancied himself

aggrieved by his club, and every club who had a

com})laint against an offender, could receive justice

on these terras, the business of societies would be
very simple, and their benefits sure. Their rules

might then be limited to the fixing of the periodi-

cal payments, apportioning the benefits to be re-

turned, and settling the order of conducting the

business. They would attain a sort of ideal perfec-

tion, could they only obtain in a degree at all ap-

proaching to perfection, the benefit of law. With
no other than the functionaries at present in Great
Britain administering the law, the easiest mode of

composing a judicatory for Friendly Societies would
be to make the reference to a single Justice of the

Peace, who should hold a regular tribunal for this

purpose, and go through immediately, even to exe-

cution, with all disputes, reserving one appeal to

any of the neighbouring Justices, upon whom the

parties should mutually agree. Upon no part of the

proceedings should there be the shadow of a tax

or a fee
;
and, as lawyers would be altogether unne-

cessary, and the witnesses would in general be few

and at hand, justice would in general be done with-

out an hour's delay ; with the loss, even in the most
tedious cases, of but a few hours of time, either to

the parties or the witnesses ; without any expence in

most cases, with a very small expence in any. The
consequence would infallibly be, that, in such cases,

no man w6uld have any interest in an injustice, for

which he would be immediately called before the

judge, which he would be immediately obliged to

repair, and from which he could therefore derive

no advantage, not so much as a little momentary
ease. (ff.)

BENTINCK (William Henry Cavendish),
third Duke of Portland, was born on the 14th

of April 1738. Having finished his education at

Christ Church, Oxford, he went on his travels. Soon

after his return, he was elected for the borough of

Weobly, in the first Parliament of the King's reign.

For this borough, however, he did not sit long
;
for.

on the death of his father, on the 1st of May 1762,

he was called up to the House of Peers. He imme-

diately joined the opposition ;
and, in 1763, his name

is found among the minority against the cyder bill,

and along with that of the Duke of Grafton, in a

protest against it. The next session, he also signed

a protest on the motion to vote away the privilege
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Bentinck. claimed by members of Parliament in matters of li-

' ~ ~
bel. In 1765, when his friend the Marquis of Rock-

ingham came into power, he was appointed Lord

Chamberlain, and he retired when the Marquis went

out of office. In 1768, there was a violent contest

for the county of Cumberland ; and as the Duke

warmly supported the two opposition candidates, the

ministry, in order to weaken his influence, and at

the same time to increase that of Sir James Lowther,

who was one of the ministerial candidates, granted to

the latter Inglewood forest, an extensive and valuable

estate, which had been granted by King William III.

to the first Duke of Portland, and had remained in

possession of that family ever since. The new grant

was made in consequence of a report from the sur-

veyor-general of crown lands, that the premises were

not comprised in the original grant from King Wil-

liam to the Duke of Portland, but were still vested

in the crown. A letter was written from the Trea-

sury, directing the Duke to prepare his title, and

assuring him that nothing should be decided con-

cerning the grant till such title had been stated and

maturely considered ; but while his Grace's agents

were busily employed in their researches and in-

quiries, he received a second letter, informing him

that the grants were passed, and the leases signed.

A caveat had been entered at the Exchequer to stop

the progress of the grant, but, when Lord North

was prayed to withhold affixing the Exchequer seal,

he replied that, as Chancellor of the Exchequer,

he was bound to obey the orders of the Treasury.

On the 19th of November I771, this great cause

was tried before the Barons of the Exchequer, in

Westminster-Hall. The Court recited all the re-

cords, and prerogatives of the crown, from Edward I.

to the lease made to Sir James Lowther; when,

after a full and impartial examination of the said

lease, it was found invalid ; agreeably to the statute

of the 1st of Anne, which expressly requires that,

upon every grant from the crown, there shall be a

reserved rent, not under the third part of the clear

yearly value of the manors, lands, &c. as shall be

contained in the grant. Sir James Lowther's grant

from the crown being only a quit rent of 13s. 4d.

for the whole of Inglewood forest, was immediately

determined by the Court an inadequate third pro-

portion, and he was nonsuited accordingly. The

nullum tempus bill, or the act for quieting the pos-

sessions of the subject against all pretences of con-

cealment whatsoever, which was brought into Parlia-

ment in 1768, and passed in the following year, owed

its rise to this grant of the Portland property to Sir

James Lowther.

In 1 766, the Duke of Portland had been bound more

closely than ever to the Rockingham party, in con-

sequence of his marriage with Lady Dorothy Caven-

dish, sister to the Duke of Devonshire. On the re-

signation of Lord North, he was appointed Lord-

Lieutenant of Ireland ; and, during his government,

the Parliament of that country was declared inde-

pendent of the British Parliament. After an admi-

nistration of somewhat more than three months, he

was recalled, when Lord Shelburne came into power.

On the death of the Marquis of Rockingham, he

was recommended by the Privy Council to the King
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as his successor at the Treasury; but Lord Shel-

burne was preferred. When the Coalition came into

power, however, he obtained the situation of Prime

Minister, and went out of office with them. During

Mr Pitt's difficulties, when he first came into admi-

nistration, in consequence of the House of Commons
being against him, an attempt was made to form a

coalition between him and the Duke of Portland ;

but his Grace objected to the conditions on which

Mr Pitt came into power, and refused his support,

unless he would resign his place, and come in again

on equal terms with himself and his friends.

In 1792, he was elected Chancellor of the Univer-

sity of Oxford ;
and, soon afterwards, he, as well as

several other friends ofMr Fox, who differed with him

respecting the French revolution, left the opposition,

and joined the ministry. Upon this, he was appoint-

ed Lord-Lieutenant of the county of Nottingham

;

and, in 1794, Secretary of State for the Home De-
partment. The scarcity and high price of provi-

sions, and the state- trials, which occurred soon after

he became Secretary of State, rendered his office

arduous and unpleasant. He discharged his duty,

however, under these circumstances, with modera-

tion, and with acknowledged good intentions, though

not always perhaps with vigour and judgment. He
continued Secretary of State, till Mr Addington be-

came Prime Minister in 1801, when he exchanged

this situation for the inore easy duty of President of

the Council. On the death of Mr Pitt, and the ap-

pointment of Lord Grenville and Mr Fox to the mi-

nistry, in the spring of I8O6, he was removed from

the Presidentship of the Council ; but he was again

called into public life, and placed at the head of the

Treasury, in March 1807, when Lord Grenville's ad-

ministration closed. His Grace, however, though

nominally the Prime Minister, was too infirm to take

an active part in the high and arduous duties of this

situation, which were discharged almost entirely by

Mr Perceval, the Chancellor of the Exchequer. He
continued nominally the First Lord of the Treasury

till a very short time before his death, which happen-

ed on the 30th of October I8O9.

The abilities of his Grace were certainly but mo-

derate, and very far inferior to those which he must

have possessed, had he been, as latterly there has

been an attempt to prove, the author of Junius's

Letters ; but his understanding was good, and he

was by no means unwilling or unable to give regu-

lar attention to official business. His political inte-

grity was never questioned, even by the party whom
he left. (c.)

BERBICE is a colony belonging to the British,

situate on the banks of the river of that name, in

the province of Guiana, in South America. The la-

titude of the mouth of the river Berbice is 6 de-

grees, 20 minutes north ; and its longitude 57 de-

grees, 1 1 minutes west from London. The planta- Sitnation

tions are situate on each side of the river, and ex-

tend nearly 300 miles from its entrance. Previously

to the year 1799, this colony was bounded on the

east by the Devil s Creek, and on the west by Abar-

ry Creek, which separated it from Demerary, its

breadth being then 30 miles. But when Surinam

surrendered to the British in that year, a negocia-

10
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Berbice. tjon was entered into between the Governors of

these two colonies, by which Surinam conceded to

Berbice the tract of country between the Devil's

Creek, and the river Courantine ; thus increasing its

breadth to about 45 miles. The sea coast, extend-

ing nearly 50 miles, and the west bank of the Cou-

rantine, were immediately surveyed, and laid out into

regular allotments. The extent of this colony was

farther enlarged by the British, who cleared and em-

banked from the sea the whole line of coast between

the Demerary and the Courantine, forming upon it

a carriage-road 60 feet broad, with six-foot parapets

on each side for the convenience of travelling.

Face of the Previously to this improvement, the face of this

Country. country resembled that of the rest of Guiana. On
the shores there was a border of low ground, be-

tween high and low-water marks, covered with man-

grove. When the tide flowed, this border had seve-

ral feet of water over it ; and when it ebbed, it pre-

sented an inaccessible mud-bank. This is now ren-

dered dry and productive. Behind this border of

mangroves, at the distance of 400 or 500 paces,

commence low, level, swampy savannahs, formed by

the rains, which are prolonged in the direction of

the coast, with a depth more or less considerable,

according to the distance of the mountains. This

part of the colony was almost entirely neglected by

the Dutch, who fixed their principal plantations in

the more elevated and interior part of the country.

The year, here, is divided into two dry and two

wet seasons ;
light showers begin to refresh the land

about the middle of April; the rain increases till

the middle of June, when it falls in torrents ; at the

beginning of July, these heavy rains begin to de-

crease ; and in August, the long dry season begins,

and continues till November. December and Janu-

ary constitute the short and rainy season ; and Fe-

bruary and March the short dry season. The land

winds prevail during the two wet seasons, and are

unhealthy ; in the dry season, the air is refreshed,

by regular, diurnal sea-breezes. The temperature

of this colony is not so great as might be expected

from its latitude ; the thermometer very seldom

rises to 91 degrees; in general, during May, June,

and July, it varies between 83 and 84 ; the lowest

degree is about 75. The weather always changes

very gradually.

There are two rivers in this colony ; the Berbice,

and the Canje. The former runs from south to

north, and discharges itself into the Atlantic Ocean.

The coast on each side of it forms a bay at its en-

trance, which is nearly a mile in width, having a

small island in the middle, called Crab Island, from

the number of land-crabs on it ; the entrance is pro-

tected by three forts, but they are of little use, as

Berbice must, from its situation, always follow the fate

of Demerary. Without the entrance of the river is a

bar of sand, over which, at high tide, there is sel-
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dom more than 16 feet of water ; but within, the Berbice.

water is of sufficient depth, and the river is navi- '-^v^
gable, for ships of burden two hundred miles from

its mouth. On account of the bar, however, few-

vessels rendezvous here, but anchor off the port of

Demerary.
The river Canje is narrow, but deep, running at first

nearly from south to north, but afterwards diverg-

ing to the east, till it falls into the Berbice about a

mile from the sea. It is navigable for colony schooners

30 miles up. At its head are immense falls, and about

40 miles below, there is a creek which connects it

with the Courantine. In this route, and by means of

this creek, or island, dispatches are brought from

Surinam to Berbice by the Indians. The water on

all the coast of Berbice is brackish. The rain-wa-

ter, which lodges in the low parts of the forests, call-

ed bush-water, is collected by the Indians for the

purposes of drinking and cooking. The forests are

extensive, and contain many very large trees. Dr
Pinckard describes an enormous tree of the Tonquin

Bean, the body of which rose perpendicularly to the

height of between 70 and 80 feet, before it threw

out a single branch.

The only towns in this colony are Old Amsterdam, Towns,

and Fort Nassau, or New Amsterdam ; the former is

said, by Bolingbroke, to be 50 miles up the river Ber-

bice, but Dr Bancroft places it at 100 miles froni the

mouth. The inconveniences attendant on this situa-

tion of Old Amsterdam were so numerous and obvi-

ous, arising chiefly from the uncertain and intricate

navigation of the river, that, in the year 1766, when

Dr Bancroft visited Guiana, it was resolved to re-

move the seat of government to a point of land on

the eastern shore of the Berbice (about a mile from its

entrance), formed between that river and the Canje.

So slow, however, were the Dutch in their opera-

tions, that New Amsterdam, for so this town was call-

ed, was scarce begun, in the year 1796, when Berbice

capitulated to the English. Under the greater ac-

tivity of the conquerors. New Amsterdam soon as-

sumed the size and appearance of the capital of the

colony. It lies on the south side of the Canje ; and

the houses extend up the banks of the Berbice about

a mile and a half, facing the water. The Dutch, in

laying out the town, paid particular attention to

health and convenience. Round each allotment there

are trenches, which fill and empty themselves every

tide, so that all the filth is carried off" before it stag-

nates and becomes unwholesome. Each lot contains

a quarter of an acre of land ; a free circulation of

air, as well as ground for a kitchen- garden, is thus

secured to the inhabitants. The houses are very

long and narrow, and not more than a story and a

half high, with galleries on each side, to protect them

from the sun. Those inhabited by the Dutch are

thatched with troolie * and plantain leaves, which

they prefer to shingles on account of coolness ; but

* The troolies are perhaps the largest leaves that have been hitherto discovered m any part of the world.

Each leaf is supported by a single stem, which arises immediately from the root, and becomes the middle

rib to the leaf. These stems are hard and strong, and about three inches m circumference near the root.

Each leaf is from 20 to 30 feet in length, and from 2 to 3 feet in breadth. They will effectually exclude

the most violent rains, and last for many years.
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Beibice. the English shingle their houses, from their dislike

of the insects and vermin which the troolie and plan-

tain leaves harbour. The government-house and

colonial offices are built of brick, in the European

style, and with considerable pretensions to archi-

tectural taste and magnificence.

Estates. Before Berbice surrendered to the British, in

1 796, almost all the plantations were at a distance

from the coast, considerably up the banks of the

Berbice and the Canje ; but within a very short time

after the colony came into our possession, the plan-

tations were greatly extended. The west coast was

first cultivated; and in the year 1799j that to the

eastward of the river Bei'bice, as far as the Devil's

Creek, was cleared and cultivated. This part was

surveyed and cut into two parallel lines of estates,

with a navigable canal between them, for the conve-

nience of water-carriage. Behind the second row of

estates, the river Canje runs, both the banks of

which are cultivated with sugar, coffee, and plantains.

The estates are distinguished as follows : those on

the line facing the sea are the coast estates ; the se-

cond line consists of the canal estates ; and the re-

mainder are called the Canje estates. Besides these,

there are valuable and extensive plantations on each

- side of the Berbice, stretching, as has been already

Froduce. mentioned, nearly 300 miles from its mouth. The

principal and most valuable produce of the colony are

sugar, coffee, cocoa, tobacco, cotton, and the arnotta,

or roucou shrub. This last was, for a considerable

time after the settlement of the colony, cultivated

a;lraost exclusively by the Indians , they macerated

its seed in the juice of lemons, in which the gum of

the manna tree had been dissolved, aud thus obtain-

ed the celebrated Indian pigment, or crimson paint,

with which they adorn their bodies. The roucou is

now cultivated by the Dutch and English planters,

as a dyeing stuff. Cotton thrives best, and is prin-

cipally cultivated on the coast estates. The sugar

plantations are deemed the most valuable.

Negroes Agriculture, and all other labour in Berbice, is

and ' almost wholly performed by negroes. On an es-

tate, which, on an average, produces annually

140,000 cwt. of coffee, and 10,000 cwt. of cocoa,

there are generally 200 slaves employed, calculated

Indians. at the value of from L. 50 to L. 100 each. The In-

dians who inhabit this part of the South American

coast, consist of four tribes ; from these, particular-

ly, the tribe of the Arrowaucs, the inhabitants de-

rive some assistance, as a few of them reside on al-

most every plantation, and are employed in various

services, particularly in hunting and fishing. They
have no animals domesticated, nor any grain or

roots, except the cassada, brought into cultivation

;

a small species of deer, which something resembles

the hare, and the armadillo, are their favourite

food. They scald off the fur of the deer, cut the

body in pieces, and stew it in cassada juice, sea-

soning it very highly with capsicum. The weapons

they ejcnploy are the common bow and arrow, and the

poisoned arrow, which they blow from a tube. Their

accuracy and skill in using both these is surprising.

With the common arrow, which is formed of a reed

nearly six feet long, they can hit a chicken with to-

lerable certainty at nearly 100 yards distance. The
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seven feet in length, to the distance of eight or ten '•'^^'V^

yards, with great accuracy ;
and, at 12 or 14 feet [

distance, they seldom fail in striking the edge of a

penknife stuck on the back of a chair. The plants

from which this poison is extracted are not known.
Mr Bolingbroke states, that the negro population Population

of Berbice was doubled within ten years after it

came into possession of the English ; and that, in
;|

1805, it amounted to about 40,000, besides 1000 ji

free people of colour, and 2500 whites. From the
|

papers, relative lo the British West Indies, ordered

by the House of Commons to be printed in 1815, it

appears that, in October 1811, the population of

Berbice must have decreased very considerably, if

Mr Bolingbroke's estimate be correct
;
since, at that

time, it consisted of

Whites - - - - 550
Coloured - 240
Blacks .... 25,169

Total 25,959

A capitation-tax on the white and black inhabi- l^xes.

tants, an excise on every fifty pounds of sugar made,

a weighage-toU of about 2 per cent, on all imports

and exports, and a tonnage-duty of three florins jat?*-

last on the burden of ships, are the principal sources

of the revenue of the colony. In October 1811,

there was only one private dwelling hired as a church

for the use of the Dutch. The salary of the curate

was 7000 stivers, that of the clerk and sexton 500

each, and that of the churchwarden 375. These

sums were raised by a tax of one stiver per acre,

with the exception of the Coromantine coast of the

colony, which, in the return to Parliament, is repre-

sented as consisting of 80 estates, at 500 acres

each.

The imports and exports were,— Exports a

T . .
Imports.

Imports. Exports.

1809, L. 193,663 L. 49,662

1810, 191,566 51,785

In the years ending the 5th of January, there were

imported into Great Britain from Berbice, of rum,

—

1810. 1811. 1812. 1813.

Gallons, 20,355 6193^ 1866 23,139

And, in the year ending 5th January 1813, there

was imported of sugar 9084 cwts. In 1809, the ex-

portation of cocoit from the colony amounted to

17,665 cwts. and, in 1810, to 22,582 cwts. In the

former year, the exportation of cotton was 1,874,195

lbs.; and, in the latter year, 1,656,057 lbs.

The colony of Berbice was founded in the year jjjj^tory.

1626, by a merchant of Flushing, to whose family,

in 1678, it was granted as an hereditary fief. Three-

fourths of it, however, were, not long afterwards,

given to Van Hoorn and Company, in consequence

of their discharging a heavy contribution levied on

the colony by some French privateers. The new-

proprietors being allowed by the Dutch East India

Company to import a certain number of negroes an-
|

nually frpra Africa, and obtaining other privileges,
|
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iBerbice greatly extended the cultivation of sugar, cocoa, and

indigo ; but they were restricted from exporting the

^ produce of their plantations to any port not within

the province of Holland. In 1763, an insurrection

happened among the slaves of Berbice, which was
quelled chiefly by the assistance of the Indians, and
the English from Barbadoes. In 1 796, the colony ca-

pitulated to the British ; but it was restored to the

Dutch by the peace of Amiens. In 1803 it was again

reduced, and its possession was confirmed to Britain

by the peace of Paris. In consequence of the Lords
of the Treasury learning that the loss of slaves on the

Cr own estates from the year 1803 to 1810, had been
at the rate of 26 per cent, they appointed, in 1811,
commissioners for the management of these estates,

who were especially directed and empowered to

maintain and protect the negroes, and to reward and
encourage industry among them.

By an act of the British Parhament, passed in the

56tli of George III. (1816), cap. 91, Berbice is placed

on the same footing in relation to the regulations of

trade, as the British West India Islands. The sub-

jects of the King of the Netherlands, who are pro-

prietors in Berbice, may import into it from the Ne-
therlands the usual articles of supply for their estates,

but not for trade ;—wine imported for the use of their

estates, to pay a duty of 10s. per ton. The Dutch
proprietors may export their produce, but not to

Britain ; both exports and imports to be in ships be-

longing to the Netherlands,—the duties to be the

same as those payable by British proprietors.

See Pinckard's Notes on the West Indies, 2d edi-

tion, Vols. I. and II.—Bancroft's Essay on the Na-
tural History of Guiana.—Bolingbroke's Voyage to

Demerary.—Tuckey's Maritime Geography^ Vol. IV.— Baron Sack's Account of Surinam, (c.)

BERKSHIRE. As the article on this county,
in the original work, is inaccurate and imperfect,

nearly in the same respects as we have remarked
the account of Bedfordshire to be, we shall follow

the same plan here, as we did in the supplementary
article on that county.

Ixlentand
"^^'^ county extends from 51.19 to 51.48 north

loiindaries. latitude, and from 0.34.30 to 1.43 west longitude.

In shape it is very irregular, the whole northern
side being figured by the windings of the Thames,
which, taking a southern course from Oxford, almost
cuts this county asunder at Reading, and renders its

whole western part much broader than its eastern.

A part of Wiltshire, detached at a considerable dis-

tance from the rest of that county, lies in the neigh-
bourhood of Woking and Reading, surrounded by
Berkshire ; and two Berkshire parishes lie on the

north side of the Thames, surrounded by Oxford-
shire. It is bounded on the north by Buckingham-
shire and Oxfordshire, from which it is separated
by the Thames ; on the east by Surrey ; on the south

by Hampshire ; and on the west by Wiltshire. At
the north-west corner, it just touches upon Glouces-
tershire. Its greatest length, from Old Windsor to

the county cross, near Hungerford, is 42 miles. Its

greatest breadth from Witham, near Oxford, to the
borders of Hampshire, south of Newbury, 28| miles;

and its narrowest, from the Thames by Reading, to

the borders of Hampshire, in a direct SQVith line, Only
VOL. II, PART I.
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7 miles. It is 207 miles in circumference. The area Berkshire,

assigned to it in the original work is much too large.
^«*^,^"'*»*^

According to the agricultural report, the number of

acres in it is only 438,977. According to the re-
' turns respecting the poor-rates, 476,170 ; and, ac-

cording to Dr Beeke, 469,500.
The chalk stratum crosses quite through the Strata,

whole of this county, but it is only in the western
part of it that it is so elevated as to possess the name
and character of Downs, and to be chiefly used as

a sheep-walk. The Thames, entering the chalk-
hills at Streatley, crosses them obliquely from thence
onwards, leaving their more elevated part on the
north of the river in Oxfordshire and Buckingham-
shire, so that the eastern part of that stratum in

Berkshire, is sufficiently covered with soil to be
used in tillage-husbandry. To the south of the ele-

vated part of the chalk ridge is a vale, which, be-
ginning about the middle of Wiltshire, continues al-

most in a straight line from thence to the Eastern Sea,
having in it the Channel of the Kennet, from Hun-
gerford almost to Reading, and that of the Thames
from Bray in Berkshire to the sea. Besides the
great chalk stratum of the kingdom, which crosses

Berkshire, there is a line of moderately elevated
hills, which extend from Oxford to Farringdon. The
substratum of this line is, for the most part, calca-

reous stone, of various degrees of hardness
;
being

part of the same stratum, which, with a few inter-

ruptions, crosses the kingdom in a north-eastern

direction, from the west of Dorsetshire, nearly pa-
rallel to the great line of chalk, and a few miles dis-

tant from it. Gently descending from this elevat-

ed line of country, is the vale of Berksliire, which
crosses the country from the parish of Shirenham
on the west, to Cholsey on the eastern boundary.
Next to this vale on tlie south are the chalk-hills

already Mentioned. The natural divisions of the Natural

county, which are as follows, are strongly marked, as Divisiona

might appear from our account of its surface : I.

The vale, as it is emphatically termed, or the vale of
Berkshire, or the White-horse Vale, which, crossing
the country from Shirenham to Cholsey, is bounded
on one side by the Thames, and on the other by the
White-horse bills, a continuation ofthe Chiltren range.
2. The Chalky-hills, which run nearly through the
centre of the lower part of the county. 3. The vale
of Kennet

;
and, 4. The forest, which nearly occupies

the whole of the eastern part, commencing on the
east of the Loddon, and extending the breadth of
the county to Windsor.
The prevalent soils in this county are light and Soils,

calcareous : the soil of the vale of Berkshire is a
gray calcareous loam, probably of more tenacity
than any other soil in the couiity ; it is evidently
formed by vegetable earth and chalk ; of course easi-
ly cultivated at all seasons, and very productive.
On the sides of the vale of Kennet is, for the most
part, a reddish earth, more or less mingled with
chalk and flints ; in the vale itself, the prevailing
soil is gravel, but with some very fertile corn-land,
or deep loam, easily cultivated. The whole course
of the river Kennet is through a bed of peat, from
Hungerford to Reading. The mode and cause of the
formation of this peat are very evident. In the towa

M m
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Berkshire, of Reading, the Kennet passes between two hills

;

""-'""v^^ and it would appear, that formex-ly the channel be-

tween them could not have been sufficiently low to

carry the waters olF, and prevent them from forming

a morass in its whole extent, for about 25 miles above

this obstruction. To the south of this river, near

Hungerford, a tract of poor gravel and clay com-

mences ; at first, for several miles it is very narrow

;

but in the eastern part of the county it becomes

very wide. It is everywhere ferruginous, and in

most places very barren. The southern boundary of

the county everywhere passes through this line

of coarse land. In the forest division there is gravel,

clay, and loam ; the last in the centre, and the two

former in the southern parts ; the substratum of

nearly the whole of Berkshire is calcareous.

Cliniale. The climate of tins county is mild and drj^, ex-

cept on the elevated line of chalk, where it is rather

cold and piercing. We are not aware of any me-

teorological.observations that have been made in the

county.

Rivers. The principal rivers are the Thames, the Kennet,

the Loddon, the Ock, the Lambourn, and the Au-
boi-n. The Thames enters this county about a mile

south from Lecklade, and forms its boundary dur-

ing a course of more than 100 miles; in its pro-

gress watering the towns of Abingdon, Wallingford,

Reading, Maidenhead, and Windsor, besides seve-

ral villages ; it is navigable as high as St John's

Bridge, near Lecklade. In its course through

Berkshire, it produces pike, trout, and various

other common fish, besides carp and tench, which

are supposed to be brought thither by floods. The
Kennet, having divided this county from Wiltshire

for about two miles, enters it at Hungerford. At
Newbury, where it is joined by the Lambourn, it

becomes navigable, and flowing thence through rich

meadows to Reading, it there unites with the Thames.

Its course through Berkshire is nearly thirty miles.

The trout of this river have long been celebrated for

their size and flavour ; it produces also pike, perch,

eels, cray-fish, chub, roach, and dace. The river Lod-

don, which rises near Aldershot in Hampshire, be-

comes a boundary between that county and Berk-

shire at Blackwater. After continuing so for eight

miles, it enters Berkshire at Swallowtield, and falls

into the Thames near Wargrave ; its course in the

county being about twelve miles. The Ock, which

rises near Uffington, falls into the Thames at Abing-

don ; its pike are remarkably fine. The Auborn rises

in Berkshire, but afterwards becomes a boundary be-

tween it and Hampshire ;
beyond Hede-end, it again

enters the county, and falls into the Kennet a little

below Wasing ; its whole course is about seventeen

miles. The Lambourn rises among the hills in the

vicinity of the town of the same name, and, as has

been already mentioned, falls into the Kennet near

Newbury.

Canals. The Wiltshire and Berkshire canal commences
on the banks of the Isis near Abingdon, and,

passing through Wantage, Chippenham, and Mielk-

sham, joins the canal from the Kennet to the

Avon, at Trowbridge. From this canal, collate-

ral cuts are made to Wantage, Calne, and Chippen-
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ham. The Kennet and Avon canal begins a little Berkstiire

above Newbury, and runs parallel with the Kennet ^^^^'''^

to Kintbury, where it crosses the river twice. It

afterwards crosses it in three other places during its

course to the head of tli^ river. From Crofton to

Barbage it goes through a tunnel 2f miles long.

After crossing the Avon thrice, it proceeds by the

side of it till the junction with it is completed. The
entire length, from Newbury to Bath, is 60 miles;

with 176 feet rise, and 369 feet fall.

This county does not produce many rare plants
;
Botany,

among those which occur the least frequently are

Myrica gale, sweet willow, Dutch myrtle ; MotiO'

tropa hypopilhys, bird's-nest ; Asarum Europceum,

asarabacca, found by Dr Abbot in the beech-wood
between Henley and Maidenhead ; Aydirrhmum
monspesstdanum, growing abundantly on the chalky

banks of Henley hill ; and Lycopodium selago,

and L. inundatum, fir club-moss, and marsh club- t

moss, in a bog on Upton Common. The pro- Newbniy

bable origin of the peat found in the Vale of Ken- P^^*-

net has already been noticed in our account of

that river. It is found on both sides of the Ken-
net for several miles above and below the town

of Newbury. The stratum lies at various depths

below the surface of the ground, and varies in

thickness from 1 to 8 or 10 feet ;
gravel is usually

found underneath it. Horns, heads, and bones of va-

rious animals, have been found in it. According to

the analysis of Sir H. Davy, it consists of

Oxyde of iron - - . 48

Gypsum - - - 32

Muriat of sulphur and potash - 20
,

100

The mineralogy of Berkshire presents very little

that is interesting. Oyster-shells are found in the

sand strata near Reading ; and in one place in the

vicinity of that town, a stratum of fuller's earth.

Landed property is very much divided in this Landed

county ; the largest estate not exceeding L.10,000 Property

per annum ; and. very few amounting to L.5000.

Property is least divided in the lower part of Berk-

shire. By far the greatest portion of the land is

freehold. Leases on lives, and leases renewable every

seven years, are not unfrequent. A few estates are

held by leases of 1000 years. The farms are very

various iia respect to size; but in general they are

small. According to Dr Beeke, on the supposition

that there are 469,500 acres in the county, they are

distributed in the following manner :

—

Arable land, about - - 255,000
Meadows and dairy land - 72,000
Sheep walks - - - 25,000
Other dry pastures, parks, &c. 30,000

Wastes, chiefly barren heaths 30,000

Woods, copses, &c. - 30,000

Space occupied by buildings,

fences, wood, rivers, &c. - 27,500

469,500

5
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From this statement it will be seen, that a large

proportion of the land in Berkshire is under the

plough. Wheat and barley are very extensively cul-

tivated, and are produced of the very best quality.

The flour which comes to the London market from
Reading and its vicinity is deemed little if at all in-

ferior to that which is produced from the wheats of

Essex and Kent ; between 20,000 and 30,000 sacks

are sent annually to the metropolis. The malt of

Berkshire, particularly that made at Reading, New-
bur}', and Wallingford, is equally celebrated for its

goodness ; it is principally sent to London and Bris-

tol. At Wallingford alone, upwards of 120,000
bushels are made annually. On the grass lands in the

vale of White-horse, are many good dairy farms, on
some of which peculiarly rich cheeses are made.
The Berkshire breed of sheep are very similar in

size, form, and qualities, to the breed of Dorsetshire

and Wiltshire. Besides this native breed, there are

kept on the sheep farms the Wiltshire, Dorset, South
Down, and a few of the Bagshot-heath breed. The
whole produce of wool in this county is estimated

at 4150 packs. The swine of Berkshire have long

been noted for the smallness of their bone and their

disposition to fatten quickly. They are now com-
mon in most parts of the kingdom, and are generally

preferred at the distilleries, being good either for

pork or bacon.

The agriculture of this county presents nothing

else peculiar or deserving of notice, except the New-
bury peat, which, when burnt, affords an excellent

manure, and is very extensively used as such, not

only in this but in the neighbouring counties.

The south and east sides of Berkshire have a
large proportion of woodland ; the most common
kind of wood is hazel, occasionally mixed with oak,

beech, ash, and alder. The chief quantity of timber is

at the eastern extremity of the county, in and about
Windsor forest, in the Vale of Kennet, and by the

banks of the Thames. Windsor forest was formerly

of much greater extent than it is at present. Ac-
cording to Norden's map of it, taken in the year

1607, its circuit was 77^ miles, exclusively of that

part of it M'hich extended into Buckinghamshire.
The present circuit of it, according to Rocque's
map, is about 56 miles ; but it will probably be soon
much lessened, in consequence of the act of Parlia-

ment lately passed, by which commissioners are ap-

pointed to dispose of parts of it to the proprietors of

neighbouring lands. Windsor great and little parks

are in the forest. The former is embellished with

some rich forest scenery. In it his Majesty had two
large farms, one of which was conducted on the

Norfolk, and the other on the Flemish system of

husbandry. On the south-east side of Windsor little

park was formerly a venerable tree, immortalized
by Shakespeare, and since known by the appellation

of Heme's Oak.
Berkshire was formerly one of the principal seats

of the clothing-manufacture, which flourished parti-

cularly in the towns of Abingdon, Newbury, and
Reading. In the middle of the seventeenth century,

this manufacture was carried on to a considerable

extent ; but it declined soon afterwards, and for se-
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veral years has been wholly discontinued. In the Beikshire.

vicinity of Newbury there is a large paper-mill ; and '^'^'V^^
in the town itself, a small manufactory of serge.

There is another paper-mill at Bagnor ; a manufac-
ture of sacking at Abingdon, and a few other trifling

manufactures in other parts of the county. The
only one, however, which deserves particular notice,

is the copper manufacture at the Temple Mills, in

the parish of Bisham. In the early part of the last

century, when they were employed for making brass
and copper pans and kettles, they were known by
the name of Bisham Abbey Battery Works. The
manufactures now carried on at these mills are
confined to the rolling of copper sheets, for various

purposes ; the rolling of copper bolts, for the navy
and merchant service, and the hammei'ing out cop-
per pans and bottoms for distilleries. During full

employment, from 6OO to 1000 tons of copper are

manufactured here. These mills are said to be the
most powerful and complete in the kingdom.

There are many very great markets in Berkshire ; Markets.

Abingdon, Reading, Newbury, Wallingford, and
Windsor, have great corn-markets. Ilsley is cele-

brated for its sheep-market, which is supposed to be
the largest county market in England ; it commences
on the Wednesday in the Easter week, and continues
to be held every alternate Wednesday till Midsum-
mer

; 20,000 sheep have been sometimes sold in one
day ; the annual average is upwards of 250,000, cora^
prising lambs. Oakingham market is remarkable
for its abundant supply of poultry, which is princi-

pally bought for the supply of the metropolis. At
Farringdon is the principal market for bacon and
hams ; 4000 swine are said to be slaughtered an-
nually here, between November and April, for the
supply of London and Oxford.

Berkshire affords many specimens of Saxon ar- Arcliitec-

chitecture, the most remarkable of which are Aving- ti"e.

ton Church, and the Nave of Windsor Church ; the
churches of Uffington, Englefield, and Farringdon,
and the Chapel at Little Farringdon, exhibit some
striking specimens of the early Gothic. One of the
most complete and splendid specimens of the later

style of Gothic architecture, is St George's Chapel
at Windsor.

In the year 1776, the poor-rates of this county Poor-rates,
amounted to the sum of L. 39,933, 9s. 3d. ; in the
year 1783, they had increased to L. 49,866, 10s. 8d.

;

and in the year 1803, to L. 96,860, l^s. 10|d.: in

this year the rate was at 4s. lid. in the pound. Of
the sum thus collected, L. 82,604 was expended in

the maintenance of the poor; there were relieved,

in and out of workhouses
, 22,588 poor people, at

the rate of L. 3, 12s. lOd. annually, for each person
relieved. The number relieved in the workhouses
was 1169, at the rate of L. 12, 6s. 5|d. per head;
the number relieved at their own houses was 21,419,
at the rate of L. 3, 2s. lO^d. per head. The total

money raised by rates was 17s. gd. per head, on the
population at that time. Twenty-one persons in a
hundred were relieved. There were 47 Friendly
Societies, containing 2843 members ; and there were
305 children in the Schools of Industry. By the

lafst return to Parliament, 192 parishes in Berkshire
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Berliiond.

Population.

Historical

Notices.

Berkshire (§1 not having made any return) paid, in the year

ending the 21st of March 1815, L. 125,710, Os. 4id.

for poor's-rates, and other parochial rates.

The population of this county, at the time of the

Norman survey, amounted to between 40,000 and

50,000. In the year 1700, it was estimated at

75,000. The number of inhabited houses, in 1800,

was 20,573, of uninhabited houses 622, and of in-

habitants 109,215. Of these 52,821 were males,

and 56,394 females ; 38,155 were chiefly employed

in agriculture, and 16,921 in trades, manufactures, or

handicraft. In 1811, the number of inhabited houses

was 22,104; of families ir)habiting them, 24,051;

houses building, 129; uninhabited, 563; families

employed in agriculture 13,409, on land, the annual

rent of which was L. 407,186; families employed in

manufactures and trade 7584, the amount of their

annual profits being L. 272,582 ; families not in-

cluded under these two heads 4058 ; males 57,360

and females 60,917- Total population 118,277- The

number of people to a square mile was 744 ; the

annual proportions of baptisms were one to 34 per-

sons; of burials, one to 53; and of marriages, one

to 144.

During the civil war in the seventeenth centuiy,

this county was frequently the scene of action be-

tween the contending parties. In September l643,

the first battle of Newbury was fought, in which the

celebrated Lord Falkland lost his life. In October

1644, a second battle was fought near Newbury; in

each of them, both parties claimed the victory.—See

Mavor's Agricultural Report of Berkshire ; Beauties

of England and Wales, Vol. I. ;
Lyson's Magna Bri-

tannia ; Smith's Map of the Strata of England, and

Memoir. (c)

BERTHOUD (Ferdinand), Chronometer-maker

to the French Admiralty, member of the Institute of

France, and of the Legion of Honour, was born

in the county of Neufchatel in 1727- His father's

profession was that of architect, and the son was in-

tended to be bred to the church, but, having shown

a taste for clock-work, an experienced workman in

that art was got to instruct him in its principles,

and young Berthoud was afterwards sent to Paris to

improve in the knowledge and practice of the art

he had thus commenced. He settled in Paris in

1745, and applied himself to the making of chrono-

meters, an art which was then in its infancy. A
chronometer is an accurately made watch, whose

chief peculiarity consists in a piece of mechanism

intended to render the number of vibrations of the

balance equal in equal times, at all the degrees of

temperature to which the instrument is exposed ; and

the chronometer being a portable instrument, which

can be used on ship-board, is by this mechanism

made to move at a constant rate ;—say at the rate of

mean solar time, so that it shows what hour it is at

the meridian of Greenwich, if the chronometer, at

the commencement of the voyage, was set to Green-

wich time, whilst the observation of the height of

the sun or of a star gives the hour, angle, and the

hour at the place where the ship is : the difference

between these two times is the longitude of the

ship. Fleurieu and Bordaj by order of the French

Government, made a voyage from La Eochelle to

BertLoudI

Berwick-
shire.

the West Indies and Newfoundland, ifor the pur-

pose of trying the chronometers of Ferdinand Ber-

thoud, and found that they gave the longitude with

only a quarter of a degree of longitude of error, after v

a cruize of six weeks. Satisfactory results were also

obtained from his chronometers in the expedition

of Verdun, Borda, and Pingr6, which was appointed

to try them, together with those of Le Roy. An ac-

count of this expedition is published.

Sully, an English watch-maker established in Pa-

ris, was the first who, in that city, attempted the

construction of chronometers for finding the longi-

tude; this he did in 1724^. In 1736, the chronome-

ters of the English artist, Harrison, were tried at

sea. In France there were no chronometer-makers

of note, from the first attempts of Sully, till Pierre

le Roy and Ferdinand Berthoud, between whom
there was some discussion about the priority of their

discoveries and improvements. Ferdinand Berthoud's

chronometers were long the most esteemed of any

in France. Louis Berthoud, the nephew and suc-

cessor of Ferdinand, has improved upon the ma-
chines of his uncle, and has made them generally

of a smaller size, so as to become more portable.

And many farther improvements have been made by

the English chronometer-makers.

Ferdinand Berthoud was regular in his habits of

life ; he retained the use of his faculties to the last

;

and died, of hydrythorax, at his country-house, in

the Valley of Montmorency, in 1807? having attain-

ed the age of 80. The principal published works

of Ferdinand Berthoud are, Essai sur I'Horlogerie,

1786, 2 vols, in 4to ; two Tracts on Chronometers

y

1773 ; De la Mesure du Temps, 1787, in 4to ; Les

Longitudes par la Mesure du Temps, 1775, in 4to;

a Tract on Chronometers, 1782, in 4to ; Histoire de

la Mesure du Temps par les Horloges, 1802, 2 vols,

in 4to ; I'Art de conduire et de regler les Pendules, et

les Montres, I76O, in 12mo. In this tract directions

are given for regulating clocks and watches suited

to general readers ; it has gone through several edi-

tions. (Y-)

BERWICKSHIRE, a county in the south-east Sitnatioii

of Scotland, bounded by East-Lothian on the north,

the German Ocean on the east, Mid-Lothian on the

north-west, Roxburghshire on the west and south-

west, and by the Tweed, which separates it at first

from Roxburghshire, and afterwards from England,

and by the township of Berwick on the south and

south-east; is situated in the 56th degree of north lati-

tude, its central parts two degrees west from Lon-

don ; and contains 446 square miles or 285,440 acres, Extent,

of which more than a third is cultivated, or fit for cul-

tivation.

It has usually been described as consisting of Divisionl

three great divisions, Lammermoor, Lauderdale, and

the Merse, of which the boundaries are by no means

accurately defined (see article in the body of the

work) ; but for every useful purpose, Lauderdale

may be held as included in the other two divisions,

and the greater part of it as belonging to Lammer^

moor. This mountainous district, on which Ber- Lflmmer

wickshire meets with East-Lothian, commences at "^or.

St Abb's Head on the north-east of the county, and

passes into Mid-Lothian on the north-west. That
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wick- part of it which belongs to Berwickshire is in many

places from 1000 to 1500 feet above the level of the

sea ; but as it sinks towards the low grounds of the

Merse, for the most part by an easy declivity, and

is intersected by several small valleys through which

its streams flow, it contains a considerable extent

of good pasturage, with many smaller tracts of arable

land. This whole range, however, and particularly

the higher parts, covered with heath and the coars-

est grasses, is, generally speaking, very barren ; and

both the climate and the soil are unpropitious to ve-

getation in a greater degree than its elevation alone

would lead one to expect. The gradual rise of the

mountains and their continuity afford little natural

shelter ; and it is only in particular spots, themselves

somewhat sheltered, that trees can be made to grow

to any height. The winters, therefore, are more

severe and protracted, cultivated crops more pre-

carious, and the pastures much less rich and ver-

dant, than at the same altitude on the hills around

Cheviot, on the opposite side of the Tweed ; which

springing suddenly and separately from their bases

in a conical form, protect one another in every di-

rection. This extensive district is accordingly chief-

ly occupied with the hardy coarse woolled mountain

sheep, and yields but a small revenue to its proprie-

tors, and to its thinly scattered husbandmen.

Merse. The Merse, the other great division, comprises all

the low lands of the county. From the Tweed the

country rises gradually towards Lammermoor ; and

the sea coast on the east is also high, bold, and pre-

cipitous, being accessible only at Eyemouth, Cold-

ingham and a few other places. The general appear-

ance, therefore, of this district, when viewed from some
commanding eminence, is that of an unbroken plane,

slightly inclined towards the south, surrounded on

all other sides by high grounds; but on which, when
seen nearer, there is perceived a considerable di-

versity of surface ;—hills rising from gently undulat-

ing swells, of which that on which Home Castle

stands is among the most conspicuous, and wind-

ing vales, along which the Whitadder, Blackadder,

Leader, and a number of smaller streams, urge their

course to the Tweed. The whole of this tract, com-
puted at about 170 square miles, well cultivated, and
generally fertile, inclosed and subdivided by white-

thorn hedges, sheltered by thriving plantations, and
adorned by many seats and pleasure-grounds, and
still more, everywhere, by excellent farm-houses,

presents a scene of peaceful industrj' and of rural

prosperity, which is not perhaps exceeded on so

large a scale in any part of Britain ;—forming a

striking contrast to the liabits of plunder, and the

general wretchedness by which, till the union of the

British crowns, the inhabitants of this, as of all the

border districts, had never ceased to be distin-

guished.

rs. The rivulets already noticed, with the Eye and a

few others, are all too inconsiderable to merit any
particular description ; and the Tweed, by which
the county is for the most part bounded on the south,,

rising in another district, and discharging itself into

the sea three miles beyond its limits, can hardly be
said to belong to Berwickshire. The salmon-fishery

on this river, a source of employment to a great
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number of people in its different stages, is shared Berwick-

with the inhabitants of the opposite bank as far as
slure^

^

it forms the boundary ; but nearer the mouth of the

river the fishery is by far the most productive. The
fish are sent to Berwick, where they ai'e pickled,^

dried, or, more generally of late, packed in ice and
shipped for the London market. The fishery on the

coast employs about a hundred men with twenty

boats, at eight small fishing stations. Herrings visit

this coast occasionally.

No seams of coal worth working have been found Minerals,

in this county ; and this necessary article is procur-

ed partly by sea, but chiefly by a most expensive

land carriage from the south side of the Tweed, and
from the Lothians. A few veins of limestone, which
have been discovered in the inland parts, cannot be
worked with advantage owing to the want of coal ;.

and the immense quantity of lime required by its

spirited system of agriculture, must also be brought
from a distance, and from almost the same quarters.

Clay-marl, found along the banks of the Whitadder
and Blackadder, was once extensively employed as

a manure, but has for many years been superseded

by lime. Shell-marl, discovered in small quanti-

ties in many places, is worked to some extent in the

western parish of Merton. Sandstone of different

colours, some of it of a very fine grain, occurs

in different parts, particularly at Dryburgh, on the

Tweed ; from whence, it is probable, stones had
been procured for the beautiful structure of Melrose
Abbey. The outer pier of the harbour of Eyemouth
is built without cement, of a coarse pudding-stone,

found in a rocky promontory contiguous ; and has
withstood, for almost 40 years, the fury of the Ger-
man Ocean, without any apparent waste.—A mine-
ral spring in the parish of Edrom, about a mile from
the town of Dunse, and known by the name of the

Dunse Spa, was at one time in much repute, but
has been almost entirely neglected for many years.

In a general view of Berwickshire, its agricul- Agriculture,

ture is by far the most prominent object. At a
distance from a crowded population—without coal

and lime—^liaving a rocky coast, which confines its

exports and imports to one or two places, 10 or 12.

miles from the centre of the county,—and enjoying
no peculiar advantages in soil or climate,—there are
certainly few districts, at all accessible to cultiva-

tion, less favourably situated. Yet almost the whole
of the Merse is cultivated in the best style of modern
husbandry, and there are few, if any, districts of the
same extent in Britain, where the most approved
management of arable land is so skilfully and suc-
cessfully combined with that of live stock and pastur-

age. The leading feature in the husbandry of the
south-east of Scotland is, the alternation of corn
with pulse, herbage, or roots ; or what is commonly
called, white and green crops ; but the farmers of Ber-
wickshire, adopting this course invariably, have ren-

dered it more productive, and better suited to their

soil and climate, by reserving their cultivated herb-
age, red and white clovers, with ryegrass, from the
plough, for two or more years, so that above half
the cultivated land is always depastured by sheep
and cattle. The sheep in the lower parts of the
county are almost universally of the New Leicester
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Rental.

Berwick- variety ; aad the short-horned breed of cattle, intro-

shire. duced from the north of England, are now spreading

fast over all its better pastures. Farms are of all

sizes, from 40 to 1000 acres and upwards ; but the

more common size, in the Merse, is from 400 to

600 acres. All the farm-houses, out-buildings, and

cottages recently erected, are most substantial, con-

venient, and Avell-situated, and contribute greatly to

the beauty of the landscape.

The valued rent of Berwickshire is L. 178,366, 8s.

6/^d. Scots ; and the real rent, as assessed to the

property-tax for the year ending April 1811, was,

for the lands, L.231,973, 2s. 7d. ; and for the houses,

L.8,152, 17s. 6d. Sterling. About a third part of

the valued rent is held under entail. In 1795) the

rental was estimated at L.l 12,000; so that it had

more than doubled in sixteen years. It is universal-

ly paid in money ; and the farms are held on leases

for a term of yeai's ; here, as in every other part of

Scotland, nineteen years being the most common
pei'iod.

The manufactures of this county are quite incon-

siderable ; that of paper, made at two extensive works,

being almost the only one that affords an article for

exportation. There are bleachfields, breweries, corn-

mills, and other small establishments for the home
supply ; and some of the millers are in the practice

of purchasing grain, which they send chiefly to Ber-

wick, and Dalkeith in Mid-Lothian, after converting

Commerce, it into flour, meal, or shelled barley. The com-

merce of the district is, therefore, necessarily con-

fined to the export of raw produce, and the import

of coals, lime, timber, iron, groceries, &c. Yet the

value of the corn exported, of which the greater part

Mannfac
turcs.
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is carried to Berwick, and of the cattle and sheep Berwick

driven to Edinburgh, and to Morpeth, and other
markets in England, must amount to a vei'y large "^*v*%

sum ; the stationary live stock alone having been esti-

mated, several years ago, at near half a million of
pounds Sterling.

Berwickshire having been the scene of incessant A ntiqnit

warfare between the Scots and English for many
ages^ still exhibits traces of military stations and ruins
of fortifications, which time and the pi'ogress of cul-

tivation is fast obliterating. But the most interest-

ing remains of antiquity are the nunnery of Colding*
ham and Dryburgh Abbey, proofs, not more, per-

haps, of the piety, than of the oppression of our an-
cestors.

The deep glen, called the- Pease, in the north- Poase
east angle of the county, on the road from Edin- Bridge,

burgh to Berwick, has been celebrated in history

as one of the natural defences of Scotland. The
bridge which has been thrown over it consists of
four arches ; and its romantic situation, and stupen-

dous height of 123 feet from the small stream below,

render it an object of some curiosity to travellers.

Berwickshire is divided into thirty- one parishes.

There is no large town in it, and but a few villages of
any extent. (See the Encyclopedia.) It is one
of the few Scottish counties in which regular assess-

ments are made for the poor. In 1808, the average Poor's

number in three parishes was one in fifty-five of the J^a'e.

inhabitants. The rate, imposed equally upon land-

owners and tenants, amounted to 3 id. on the pound
of rent.

The following tables exhibit a summary of the Populati

population returns for 1800 and 1811 i

1800.

HOUSES. PEKSONS. OCCUPATIONS.

Inhabited.

By how
many
Families

occu-

pied.

Uninhabited.

Mil Ids. Females.

Persons

chiefly em-
ployed in

Agricid-

lure.

Persons

chiefly em-
ployed in

Trade, Ma
niifactures,

or Handi-
craft.

All olher

Persons not

comprised
in the two
preceding
classes.

Total of
Persons.

5965 6835 273 14,094 16,327 6396 3343 19,767 30,621

1811.*

HOUSES. PERSONS. OCCUPAilONS.

Inhabited.

By how
many
Families

occu-

pied.

Uninhabited.

Males. Females.

Families

chit fly em-
ployed in

Agricul-

ture.

Families

chii fly em-
ployed in

Frade, Ma-
nufactures,

or Handi-
craft.

All other

Families nol

comprised
ill the two
preceding

classes.

Total of
PeiTions.

5730 6867 308 14,466 16,313 3124 2013 1730 30,779

* The population of the parish of Stitchell, which lies partly in the shire of Roxburgh, is not included

in this abstract ' of the returns for 1811. (a.)
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3tel. BETEL, a substance compounded of different

ingredients, which is chewed in the east in the

same way as tobacco is used in other parts of the

luniver- world, but to much greater extent. All individuals,

. witliout exception of age or sex, begin at an early

rast""^
age to accustom themselves to betel, and it gradual-

'

ly becomes an article of such necessity, that those

acquainted with the usages of the eastern nations

affirm, they would more readily dispense with their

ordinary quantity of food than with it. Europeans

also, who have resided long in Ceylon or India,

contract the same habit, and enjoy chewing of betel

equally with the natives. Betel, or patvn, as it is

denominated in Bengal, consists of part of the fruit

of the areca palm, wrapped in the leaves of a kind

of pepper plant called betel, smeared with a little

shell lime ; and its name betel-nut is thence derived,
fn what f areca palm rs a tree growing 40 or 50 feet

* high, with a straight round stem six or eight inches

in diameter, covered with a smooth ash-coloured

bark, marked with parallel rings. All the leaves,

which are only six or seven in number, spring from

the top
;
they are six feet long, declining downwards

from a stalk of considerable length. The fruit or

nut is covered with a green shell or skin, thin, brit-

tle, and of the consistence of paper ; it is of an oval

shape, the size of a small egg, and resembles a nut-

meg despoiled of its husk. When ripe, it appears

in clusters of a reddish colour, forming a beautiful

contrast with the vivid green of its leaves, and then

falls off to sow itself in the ground. The betel plant

is a species of vine, bearing a leaf, somewhat resem-

bling ivy ; it is called Piper betel by botanists, and is

of the same genus as the Piper nigrum of Linnaeus.

Its culture, which is carefully attended to, is ma-
naged in the same manner. Poles are planted in

the earth, around which the betel twines itself, and
as it runs up, the poles acquire greater height also.

It is a creeping plant, seeking support from stronger

vegetables, but it is said not to be destructive of

them, like some other plants of a similar nature.

Particular regard is paid to the cultivation of areca
and betel throughout the countries ofwhich they are

natives, as we shall afterwards explain. Some years

ago, it was found, on enumeration, that the number
of trees, probably meaning the areca only, in Prince
of Wales's Island, amounted to 342,110. The lime
used with the nut is called chunam, and is obtained
from the calcination of shells, as producing the finest

kind. But the fresh nut must be avoided ; it then
contains a white viscous matter, insipid to the taste,

and occasioning delirium, like ebriety from wine,

but losing this property when dried ; and it is em-
ployed either boiled or raw. The latter has under-
gone no change ; the former is cut in slices, boiled

with a small quantity of terra Japonica, and then dried.

Betel is compounded, therefore, of these three sub-
stances, with some additions or variations, according
to the customs of the place where consumed ; such as

cardamoms, and coarse pounded tobacco, by persons
of more depraved taste. The union of the three in-

gredients is supposed to correct the effects which
each would produce singly ; the nut improves the
bitterness of the leaf, and the lime prevents any
injury to the stomach. When combined, the first
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Betel.consequences are reddening the saliva, giving a

bright hue to the lips
; and, in progress of time,

'

the teeth are rendered quite black. The saliva,

however, will not be tinged, if the chunam be omit-
ted ; and its pernicious operation on the enamel of
the teeth may be averted, by rubbing them with a
preparation whereby they are coated yvith a black
substance that does not readily yield to any dentri-
fice, and preserves them from corrosion. Its medi- its Medim.
cinal effects are the dispelling of nausea, exciting an nal Effects,

appetite, and strengthening the stomach. It pos-
sesses nutritious and enHvening qualities, which ren-
der it particularly acceptable to its consumers. The
terra japonica, above alluded to, is not a universal
ingredient ; it is used only in certain countries, and^
is generally supposed to be a preparation from the
areca-nut itself. It consists of two varieties, the one
very astringent ; the other less so, and rather sweet,
which is preferred by the betel-eaters. To obtain
the former, the nuts are taken from the tree, and
boiled some hours in an iron vessel

;
they are then

removed, and the water remaining is inspissated by
continual boiling. The nuts being dried, undergo a
second boiling, and, having been taken out, the wa-
ter is also inspissated, whereby the best terraJaponi-
ca is obtained. The nuts are then dried, cut in
equal halves, and sold. Or it is obtained by in-

spissated decoctions of the wood of the keira tree,

or Mimosa catechu. A great quantity of this sub-
stance is made in the Mysore, and some of infe-

rior quality in Bengal. Probably it is something of
this same kind that is prepared in Sumatra, under
the name of caiacamber, and chewed along with be-
tel to give it an additional flavour.

Betel is not only used as an article of luxu-
ry, but as a kind of ceremonial which regulates
the intercourse of the more polished classes of the
east. When any person of consideration waits on
another, after the first salutations, betel is presented Ceremonial

as a token of politeness : to omit it, on the one part,
would be considered neglect, and its rejection would
be judged an affront on the other. No one of infe-

rior rank should address a digaified individual without
the previous precaution of chewing betel; two people
seldom meet without exchanging it ; and it is always
offered on the ceremonious interviews of public mis-
sionaries. In some countries, it is not uncommon
for the guest, who receives the betel from his host,
to pass it between his thumb and fore-finger, and
apply his own chunam, which never gives offence

;

and is thought to have originated in guarding a
stranger against the insidious conveyance of poison,
formerly too frequently practised in destroying per-
sons who were obnoxious. Philtres or amatory
charms are still conveyed along with the chunam,
which are conceived to consist of some powerful sti-

mulant. Mahometans abstain from this indulgence
during the fast of Ramadan, though possibly not in

every country, as it would be too great a privation

;

and the use of it is so interwoven with the existence
of the natives of the warmer climates, that females of
the higher ranks are said to pass their lives in doing
little else than chewing betel. When the Cingalese
retire to rest at night, they fill their mouths with it,

and retain it there until they awake. According to
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Beteh Knox, who passed many yecars in captivityon the island

^*"^V^of Ceylon, most people going abroad carry a small

box of gold or silver, containing the ingredients for

compomiding betel ; and the poor keep a constant

supply about them in purses of coloured straw, se-

curely lodged in a fold of their garments. The

stand or box containing it is often the subject of

elegant workmanship ; it consists of silver, gold, or

tortoiseshell, and forms a piece of ornamental furni-

ture in the houses of the wealthy. It is sufficiently

valuable to constitute a present between sovereigns.

Culture. Extensive gardens for cultivating betel are formed

in different parts of India. The soil most favourable

for the palm is a black mould on a substratum of

limestone, or intermixed with calcareous nodules.

Here it is planted in rows, and carefully manured

and watered, during several years. It begins to

bear from the eighth or tenth to the fifteenth year,

and remains in perfection for thirty years ; soon after

which, it either dies or is cut down. Some, how-

ever, continue producing fruit from the fiftieth to the

seventieth, or even the hundredth year ; but it gra-

dually declines both in quantity and quality. It ap-

pears that a very fertile tree produces, at an average,

857 nuts, and an ordinary one 600 ; but not every-

where, as there are trees affording no more than 200.

Tlie betel-leaf is either cultivated in separate gar-

dens, where a red stony soil on the side of a rising

ground is preferred, and plantains or bamboos plant-

ed along with the vines, which are arranged in

trenches, to support them as they grow ; or when an

areca plantation is formed, and the palms are fifteen

years old, cuttings of the vine are planted near the

roots, and trained up to the trees. In twelve or

eighteen months, the leaves of the vine are fit for

sale, and in three years they are full-sized ; but in

another year they die, when all must be removed,

and young plants immediately substituted for them.

We do not know whether their duration is never lon-

ger ; but in the southern parts of Canara in India, the

gardens require renewal every four years, and in

eighteen or twenty the soil is considered to be ex-

hausted. These gardens are always surrounded by

a hedge ; sometimes the cultivators are annoyed

with the depredations of squirrels and elephants.

The <:rop of the areca is produced during three

months ; and the nut being pulled, is cut into seven

or eight pieces, and piled up in a heap ; then the

same quantity of it and terra japonica, together

with 100 leaves of betel-leaf, are beat together with

water, and the juice strained into a pot. This is mix-

ed with a decoction of the bark of the Mimosa In-

dica and water, and the nuts from the whole heap

successively boiled in it. They are then exposed

to be dried in the sun.

Gommerce. Betel is a very considerable article of traffic in

India and China; and, indeed, throughout Asia.

In the British settlements of Bombay, Madras, and

Bengal, the value of the imports amounted in a

single year to L. 138,836; and, if the quantities

consumed throughout the East are taken into view,

it will appear surprising how they can be obtained.

But, owing to the constant and extensive demand,

the plants affording the necessary ingredients are

3
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carefully cultivated; and multitudes are employed Betting

and subsisted in the production of this Eastern ^*-^*y^

luxury. (s.)

BETTINELLI (Xavxeu), one of the most cele-

brated Italian literati of the eighteenth century, was
born at Mantua, the 18th of July I7I8. After

studying under the Jesuits in his native city and at

Bologna, he entered in 1736 upon the noviciate of

this society. He then undertook a new course of

study ; and afterwards taught the belles-lettres, from

the year 1739 to 174'4, at Brescia, where the Car-

dinal Quirini, Count Mazzuchelli, Count Duranti,

and other scholars, formed an illustrious academy.

He there began to distinguish himself by some pieces

of poetry, composed as scholastic exercises. Being

sent to Bologna to pursue his divinity, he continued,

at the same time, to cultivate his poetical talent,

and wrote also, for the theatre of the college, his

tragedy of Jonathan. The number of learned and

literary persons collected in this city exceeded by far

what he had met with at Brescia. The Institute^ re-

cently founded by the Count Marsigli, the Clemen-

tine Academy of Design, the School of the astrono-

mical poet Manfredi, the growing reputation of his

ingenious and learned pupils, Zanotti, Algarotti, and

others, at this time fixed the attention of the literary

world on Bologna. It was in tiie midst of this so-

ciety, to which he was admitted, that Bettinelli com-

pleted his education, and attained the age of thirty.

He went in 1748 to Venice, where he became Pro-

fessor of rhetoric. He left it for various missions,

and returned to it again often. We may see by his

epistles in free verse (or sciolii)., that he was connect-

ed on friendly terms with all that this city and state

could boast most illustrious. He was destined by
the Superiors of his order for the oratorical depart-

ment ; but the weakness of his chest compelled him

to relinquish it. The superintendence of the college of

nobles at Parma was entrusted to him in 1 751 ; he prin-

cipally directed the studies of poetry and history, and

the entertainments of the theatre. He remained

here eight years, but not without visiting, at inter-

vals, different cities of Italy, either on the affairs
^

of his order, or for pleasure, or for health. In .

1755, he undertook a longer journey, traversed a

part of Germany, proceeded as far as Strasburg

and Nancy, and returned by way of Germany into

Italy; taking with him two young princes, sons

or nephews of the Prince of Hohenloe, who had

requested him to take charge of their education.

He made the year following another journey into

France, along with the eldest of these two young

Princes, and lodged, while at Paris, at the College

of Louis-le-Grand. It was during this excursion

that he wrote the famous Letters of Virgil, which

were published at Venice with his sciolti verses, and

those of Frugoni and Algarotti. The opinions, and

we may add without much hesitation, the literary

heresies, maintained in these letters against the two

great luminaries of Italian poetry, and particularly

against Dante, created him many enemies, and,

what was still more unpleasant to him, embroiled

him with Algarotti. Willing to know something

more of France than Paris, he made several excur-
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sious Into Normandy and other provinces ; he went
also into Lorraine, to the court of King Stanislaus

;

from thence he proceeded to Lyons, and from thence

to Geneva. Soon after his arrival he went to visit

Voltaire. This celebrated writer sent to his inn an

edition of his works, upon which he inscribed this

Stanza, in allusion to Bettinelli's Letters of Virgil ;

Compalriote de Virgilf,

Et son secretaire aujotird'hni.

Cost a vows d'ecrire sons Iiii

;

Vous avez son ame et son style. *

From Geneva, where he consulted Tronchin the phy-

sician, Bettinelli proceeded to Marseilles, from thence

to Nisraes, and returned by Genoa to Italy and Par-

ma, where he arrived in 1759. The same year, he
took a journey to Venice, and afterwards to Verona,

where he meant to settle. He resided here till

1767. Having resumed the occupations of preach-

ing and teaching, he, according to the Chevalier Pin-

demonti, in his Poesie canvpestri, converted the youth
to God in the church, and to good taste in his own
house. He afterwards lived for some years at Mo-
dena, and he had just been appointed professor of
rhetoric there, when, in 1773, the order of Jesuits

was abolished in Italy.

He then returned into his own country, where he
resumed his literary labours with new ardour. He
there published several works, and regretting, as it

appears, that he had written so much in his life with-

out having been able, till then, to write anything to

E
lease the women (perhaps in conseo^uence of the ba-
it which he wore), he determined to make up for

Jost time, by publishing, one after the other, his

Correspondence between two Ladies—his Letters io

Lesbia on Epigrams—his Letters on the Fine Arts—
and, lastly, his 2^wenty-four Letters on Love. These
he published in I796, when the war raged in all parts

of Italy, and when the siege laid by the French to

Mantua compelled him to leave it. He retired to

Verona, and there formed the most intimate friend-

ship with the Chevalier Hippollito Pindemonti, not-

withstanding the disproportion of their age. In

1797, after Mantua had surrendered, he returned
there. Though nearly eighty years old, he resumed
his labours and his customary manner of life. He
began, in 1799? a complete edition of his works,
which was finished at Venice, in 24 volumes diiode-

eimo. Arrived at the age of ninety years, he still

retained the gaiety and vivacity of his mind, and
died the J3th of September 1808, after fifteen days
of illness, with the firmness of a philosopher, and
the sentiments of a believer. Without giving a list

of all his works, or specifying the separate editions,

it will be sufficient to refer to them in the order
in which they are placed in this last edition,

1. Ragionamenti Filosqfici, con Annotazioni. These
philosophical discourses, which occupy the two first

volumes, form a system of religious morality, in

which the author endeavours to exhibit man under

BET
all his relations, and in all states, following the or- I

der of the sacred writings, and treating, first, of man
as created,—as reasonable,—as lord of the other
creatures,—and in all the different states of solitude^
society, innocence, error, repentance, &c. He only
finished ten of these discourses. The notes are
themselves little philosophical treatises,—On Beau-
ty in general,—On Beauty of Expression,^On Phy-
siognomy, &c.

2. DeW Entusiasmo delle Belle Arti, 2 volumes/
in three parts, of which the last is an appendix to
the two others, and treats of the history of enthu-
siasm in different nations, and the influence which
climates, governments, and all the modifications of
society, have had on enthusiasm. In the two first

parts, the author, who was not very subject to enthu-
siasm, sometimes writes a little obscurely on it, be-
comes turgid when he endeavours to be sublime,
and remains a stranger to the warmth which he
affects,

3. Dialoghi d'Amore, 2 volumes. The object of
the author is to point out the influence which the
imagination, vanity, friendship, marriage, honour,
the love of glory, the study of the sciences, and
fashion, have on the passion of love ; and afterwards
to trace the influence which it exercises on the pro-
ductions of the arts of genius, and of the dramatic
art in particular. The last dialogue, which is en-
titled. On Love and on Petrarch, is followed by the
Eulogy of Petrarch, one of the author's best pieces.

4. Risorgimento negli Stiidj, nelle Arti e ne Cos-
tumi dopo il Milk, 3 volumes ; a work regarded in
Italy as superficial, but which, nevertheless, contains
some enlightened sentiments, and in which facts are
often presented under a philosophical point of view,
which wants neither novelty nor justness.

5. Delle Lettere e delle Arti Mantouane : Lettere
el Arti Modenesi, 1 volume,—almost entirely filled
with anecdotes of literary history, tending to the
glory of Mantua, the country of the author.

6. Lettere died di Virgilio agli Arcadi. 1 vol.
These letters, which have been translated into French
by M. de Pommereul, Paris, 1778, are, of all the
works of Bettinelli, that which has made the most
noise. They are followed in this volume by letters
from an Englishman to a Venetian, which treat some-
what vaguely on different topics of literature.

7. Italian Lettersfrom a Lady to her Frietid on
the Fiiie Arts, and Letters from a Friend, copied
from the Originals, 3 vols, of which the letters on the
fine arts occupy only the first.

^
8. Poetry, 3 volumes, containing seven small poems,

sixteen epistles in easy verse, sonnets, canzonets,
«SfC. Without ever showing himself a great poet,
the author is always elegant and ingenious. These
three volumes are preceded by a well-written dis-
course on Italian poetry. Several of the epistles
and smaller poems are seasoned with attic salt.
Such is the poem in four cantos entitled, Le Rac-
calte, in which Bettinelli very happily turns into ri-
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5f tiinelli.

* " Fellow-countryman of Virgil, and at present his secretary, it is for you to write in his name : yoa
possess his soul and his style."

VOI,, II, PART II, If n
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BeHineUi dicule those insipid collections of verses, wlilcl), in

.
|l his time, appeared on every occasion in Italy,
dnecr.

^ Tragedies, 2 vols. These tragedies are Xerxes,

Jonathan, Demetrius Poliorcetes, and Rome Deliver-

ed, a translation from Voltaire. Prefixed to them

are some letters written in French, and a discourse

in Italian, on the Italian tragedy. Some letters on

tragedy, among others one on the tragedies of Alfieri,

follow ; and the second of these two volumes con-

cludes with an eulogy on Father Granelli, a Jesuit,

a preacher, and a poet, author of some tragedies,

which are in much esteem, particularly for the ele-

gance and beauty of the style.

10. Letlre a Lesbia Cidonia sopra gli Epigrammi,

S vols, consisting of twenty-five lettei's, intermixed

with epigrams, madrigals, and other light pieces,

translated and original.

11. Lastly, an Essay on Eloquence, to which are

added, some letters, discourses, and other miscel-

lanies. It would be hazardous to pronounce a judg-

ment on so great a diversity of productions, the au-

thor of which has so lately ceased to live and write.

It should seem, in general, that he is distinguished

more for wit and talent than for warmth and genius

;

that his writings contain literary opinions dictated

by a taste not always correct, and which, having

been publicly declared early in life, have often re-

duced the author to the unpleasant dilemma, either

of retracting or of persisting, in spite of his better

judgment, in what he must have perceived to be the

errors of his youth ; that his philosophy, of which

the morality is pure, wants, when it aspires to meta-

physical questions, both determinate principles and

just conclusions, and is too often verbose and decla-

matory ; but that, though his ideas are not always

entitled to praise, his style is so almost always ; that

having been to blame, according to the Italian

critics, in paying too little respect to the great writ-

ers of the fourteenth century, he has the merit of

having remained constantly attached to those of the

sixteenth, and to the authors who were his contem-

poraries, and who have taken him for their guide

;

and also of having defended to the last, both by his

opinions and his example, the finest of the modern
languages against the corruption which threatens, or

rather which overwhelms it on all sides.—See Bio-

graphic Universelle, Tom. IV. (z.)

BEYKANEER or BICANE RE, a principality of

Asia, situate in the north-west of Hindostan, the

precise dimensions and limits of which are scarce-

ly ascertained by modern geographers. It extends

from about 27" 40' north latitude to 29° 45', and

from 72° 10' to 75° 15' east longitude; and its su-

perficial area probably amounts to about 17,000

square miles. It is bounded on the north by a country

occupied by the Battles or people of Batneer ; on the

east by the territories of Hurriana and Shekhawuttee,

in the province of Delhi ; on the south-east by Jey-

pour; on the south-west by Jesselmere ; and on the

west by Bahawulpoor. But these may be deemed
obscure limits, for the countries named in them are

scarcely better knewn than the subject of this ar-

ticle.

A vast proportion of the soil of Beykaneer is a

barren sandy desert, or a hard flat clay, souading like

Descrip-

tion..

B E Y
a board under horses' feet, and entirely destitute o,f lifykaneea

inhabitants, water, and vegetation. Many miles are ^^>'V^
occupied in hills and valleys of loose heavy sand ; the
former from 20 feet to 100 in height, shifting their

position and altering their shape according to the in-

fluence of the wind
;
and, during the heats of sum-

mer, clouds of moving sand threaten to overwhelm
the traveller. Sometimes the phenomenon called

mirage is exhibited in this desert, consisting of an
optical illusion, whereby a spectator believes that
he beholds a lake or a wide river well defined be-
fore him, reflecting surrounding objects, while there
is nothing but a level uninterrupted surface in

vievv.

Vegetation is exceedingly scanty throughout, ex-
cept in a few patches, which are skilfully and indus-

triously cultivated; and the whole' country seems to

depend on external supplies of grain. Nevertheless,
in the midst of arid tracts, the water-melon, a juicy

fruit, grows in profusion, attaining the remarkable
size of three or four feet in circumference, from
a stalk no larger than that of the common melon.
The seeds are sown by the natives, and also grow-

wild, but it is difficult to account for such an en-

largement of size with so little moisture. Water
seems to be obtained only at an immense depth

;

the wells at Beykaneer are often from 300 to 345
feet deep, yet not above three feet in diameter ; all

are lined with masonry ; and one of the most curi-

ous objects in the city of Beykaneer, is considered

to be a well 300 feet deep, and 15 or 20 in diameter,

worked by four pair of oxen drawing as many buck-
ets of water. The water is always brackish, scanty,

and insalubrious, and this, combined with the nature

of the soil, principally occasions the prevalent steri-

lity of this country.

The wild ass, remarkable for its speed and its Animaisi

shyness, is found here, sometimes solitary, but often-

er in herds. At a kind of shuffling trot, peculiar to

itself, it will leave the best horses behind. Ante-

lopes are seen in some parts, also foxes, smaller than

those of Britain, and the desert rat is in great num-
bers, occasioning serious inconvenience to equestri-

ans from the holes it makes where the ground is suf-

ficiently solid. Of domesticated animals, horses, bul-

locks, and camels, are in abundance ; the last kept in

great herds for various purposes. The horses brought

from the vicinity of the Lacky Jungle, an adjoin-

iiig district, where they are reared on excellent

pasture and with the strictest attention, are much
prized. But the original breed was greatly improved

by the introduction of fine Persian horses, brought

hither during the successive invasions of Hindostan by '*

Nadir Shah, and other eastern potentates. At pre-

sent they bear very high prices, some of them bring-

ing even L. 250 Sterling, a large sum in a poor

country. But some decrease in the extent and qua-

lity of the breed has lately resulted from the impo-

litic conduct of the officers of the Rajah of Bey.

kaneer, by whom the owners are compelled to sell

them at an undervalue. When purchased thus, the

horses are sent on speculation to diffi^rent parts of

the Indian peninsula.

We are little acquainted v»'ith the manners and ManiiCK;

customs of the inhabitants of this country, otherwise
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[eykaneer. than by their correspondence with those of the same
'^^''"^^ tribes disseminated elsewhere in India. The natives

are divided into two principal classes, Rajpoots and
Jauts ; the former the rulers, the latter the mass of.

the people. The Jauts are of small stature, black,

ill-looking, and bear strong indications of poverty

and wretchedness ; the Rajpoots are stout and hand-

some, with Jewish features, of haughty manners, an

indolent disposition, and greatly addicted to intoxi-

cation with opium. It is doubtful whether the Raj-

poots of Beykaneer entertain those elevated and
magnanimous sentiments so peculiar to their tribe,

whether they are animated by that high sense of ho-

nour and impatience of indignity, which, united to

the violence of their passions, lead to the most ter-

rible catastrophes. When a man of rank finds him-

self beset by an enemy, from whom he has no chance
of escape, he inquires whether, by surrender, he can
preserve the honour of his family ; should the an-

swer be equivocal or unfavourable, he clothes him-
self in yellow, the symbol of despair, and repairing

along with his nearest relatives to the apartments of
the females, the whole are involved in promiscuous
destruction ; nor is it uncommon, on such occasions,

for the women themselves to commit suicide. The
Rajpoot then rushes furiously against his enemies, and
though he should be successful and prevail over them,
rather than survive his dire calamity, he plunges his

sword in his own breast. The same sense ofdishonour
induces females of rank to deem themselves contami-
nated by the gaze of any man but their most intimate

relatives ; and it also leads them to ascend the funeral

pile of their husbands, lest, by survivance, they should
lose the consideration ofthe world. The people of the
East, while more placid and resigned to fate, are, at

the same time, agitated by more acute and ungovern-
able passions than the inhabitants of the Western
World. A Mahometan officer of high rank, who
was hard pressed by a victorious enemy, approach-
ing the place where his wife and daughter had
sought refuge on the banks of a river, gave the
following account of his conduct ; " I leapt from
my horse, and seizing each by a hand, rushed
with them into the water up to their waists, and co-
vered the rest of their persons with a cloth : I drew
my sword to defend them with my life from further

insult, and, happily for my honour, their faces were
not seen by the eyes of a stranger." Of late the
Rajpoots of Beykaneer have been accused of being
cruel and treacherous,

s. The population of this territory is altogether un-
certain

; but, from the scarch:y of water, it is pro-
bably very much restricted. The inhabitants are
dispersed in towns and villages, of which Bey-
kaneer, near the southern frontier, in about 27°
55' north latitude, the capital, and Churoo, on the
eastern frontier, are the chief. Beykaneer, sur-

rounded by lofty white walls, strengthened with nu-
merous round towers crowned by battlements, pre-
sents the imposing picture of a great and magnificent
city in the midst of a wilderness. But, on entering
the gates, the illusion vanishes ; it proves to consist,

for the most part, of huts built of mud, and painted
red. Nevertheless, there are some higli houses, se-

veral temples, and at one corner a lofty and fine
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looking fortress, a quarter of a mile square, envi- Beykaneer.

roned by a wall 30 feet high, and a good dry ditch.

The interior is a confused assemblage of towers and
battlements, overtopped by houses, and it contains

the royal palace, a curious old edifice. Churoo, in-

dependent of the suburbs, is above a mile and a half
in circuit, and, although situate among sand-hills,

has a handsome appearance. All the houses have
terraces, and are built of a pure white limestone

like those of Beykaneer. Villages are occasion-

ally seen in the most dismal situations, to which
their miserable aspect corresponds. They con-
sist of a few round huts of straw, with low wallg

and conical roofs like little stacks of corn, and
surrounded by hedges of thorny branches stuck in

the sand. A modern traveller speaks thus, in de-

scribing the town of Pooggul :
" If I could present

to my reader the foreground of high sand-hills,—the

village of straw huts,—the clay walls of the little fort

going to ruins, as the soil which supported them was
blown away by the winds, and the sea of sand which
formed the rest of the prospect, he would probably
feel, as I did, a sort of wonder at the people who
could reside iij so dismal a wilderness ; and of hor*
ror at the life to which they seemed to be condemn-
ed." The city of Beykaneer is said to stand 219
miles north-west of Delhi, but its real position is

south-west, and we conceive the distance to be not
less than 26"0 or 280 miles. Fortresses are not so

common in this territory as in a large poxtion of
Hindostan, owing to the equality of the surface.

Scarcely anything definite can be said regarding
the occupation and pursuits of the people in their

trade, and manufactures. Cattle of an inferior breed,
and horses, are the only exports

; rice, sugar, opium,
and indigo, are obtained from the Punjaub ; salt from
Samber ; wheat from Jeypour ; and spices, copper,

and coarse cloth, are imported from Jesseimere.

Beykaneer is governed by a Rajah, who is a sove- Goveru-

reign and independent prince, though he seems for- inei't'

merly to have been tributary to the monarch of Del-
hi ; and even acknowledged the supremacy of Bri-

tain, when Delhi had fallen under a foreign power*
He enjoys an absolute sway over the lives and pro-
perty of his subjects, and maintains considerable

state in his reception of strangers. His revenues do
not exceed li. 50,000 per annum, though occasional-

ly augmented to nearly double that sura by vexatious
imposts on merchandize in transitu. Therefore, those
caravans which were accustomed to take the route of
this province from Surat to Tatta, a town on the In.
dus, follow another course, in order to avoid such
exactions. The resources of Beykaneer are thus
very small, which is not surprising, considering they
are derived from a country that becomes an absolute

desert even within a few yards of the capital. The
Rajah's forces amount to 10,000 men, of whom 2000
are cavalry, and he has 35 pieces of artillery ; all which
troops are paid by assignments of land. Soorut Sing,

the reigning Rajah, having profusely dissipated the

treasure accumulated by his predecessors, became
cruel and tyrannical. Oppressive exactions to relieve

pressing necessities alienated the regard of his sub-
jects, and an army of mercenaries became necessary
to preserve his authority. He was suspected of p©>
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Beykaneer soning an elder brother, and undoubtedly murdered

'I the envoy of another prince passing through his do-

pliy!'^^'
minions. Yet, being strict in his external devotions,

' and religiously abstaining from prohibited food, his

people have admitted him to the character of sancti-

ty. The sovereign of Beykaneer has to contend

with many enemies, who, in their turn, are opposed

by the most powerful obstacles. Water must be car-

ried by an invading army ; for the natives either poi-

son the wells, fill them up, or cover them over in

such a manner that they cannot possibly be found : and,

besides, they mix arsenic with bread, which is insi-

diously disposed of in the hostile camp. Some years

ago, George Thomas, a celebrated adventurer, who

raised himself to the government of a neighbouring

territory, invaded Beykaneer, and compelled the Ra-

BEY
jah to purchase peace with L. 25,000. He also aid- Beykancei
ed the Batties in expelling him, on occasion of an .11

incursion he had made into their country. More re- I*'^'"^sra-

cently, a war having commenced between the Rajahs
y

of Joudpour and Jeypour contending for the hand of
an eastern Princess, the interference of Soorut Sing
excited the wrath of some of the competitors against
himself. Five different armies invaded Beykaneer in
1808, when the Rajah filled up all the wells within
ten miles of the walls of his capitah Tl>e contest was
protracted for a considerable time, but we are unac-
quainted with its issue.

See Franklin's Memoirs of General Thomas
Scott's Memoirs ofEradut Khan—Franklin's Tracts-.

—Elphinstone's Account of CaubuL (s.)

BIBLIOGRAPHY.

The branch of knowledge to which the term Biblio-

graphy is now universally applied, would certainly be

more correctly designated by the word Bibliology. It

was originally em]>loyed to denote skill in the perusing

and judging of ancient Manuscripts;* but is, at pre-

sent, appropriated to the Knowledge of Books, in re-

ference to their Constituent parts, their Editions and

different degrees of Rareness, their Subjects and

Classes.

It is in France, Germany, and Italy, that this spe-

cies of knowledge has been most largely and success-

fully cultivated ; for though it will appear in the se-

quel, that Britain has produced some valuable works

in this department, it will also appear, that our Bibli-

ographical labours have been greatly surpassed by
the Continental Nations. It is to F'rance, in particu-

lar, that we are indebted for the most popular and

useful treatises in Bibliography ; but whilst we make
this acknowledgment, in which all who have had

any experience of their utility will concur, we must

add, that some of her Bibliographers have lately

fallen into a very extravagant mode of describing

the nature and rank of this branch of Learning.

They go so far as to represent it as a Universal

Science, in whose ample range all other sciences,

and all other kinds of knowledge, are compre-

hended. La Bibliographie etant la plus entendue de

toutes les sciences, semble devoir les renfermer toutes, is

the language of one;f La Bibliographie est la plus

vaste et la plus universelle de toutes les connoissances

humaines, is the language of another
; \. though, no-

thing surely can be more preposterously illogical than

to view it in this light, merely because it is conver-

sant about Books, and because Books are the vehi-
cles of all sorts of knowledge. Yet this is the sole

foundation that we can discover for these extravagant
representations ; which tend, as in all other cases of
extravagant pretension, to bring ridicule upon a sub-
ject, that, were its nature and objects simply and cor-

rectly defined, could not fail to appear both useful

and important. We have already stated, in a gene-
ral way, what kind of knowledge of Books it is, to
which the appellation of Bibliographical knowledge
is applied ; but, in order more fully to illustrate its

nature and scope, as well as to point out its limits

and its utility, we shall now endeavour to detail some-
what more particularly the chief objects of inquiry

which it embraces.

It is the business of the Bibliographer, then, to

trace the history of Books in regard to their forms
and all other constituents, and, consequently, to

trace the beginnings and progress of Typography.
It belongs to him, in a particular manner, to mark
the differences of editions, and to indicate that edi-

tion of every Book which is esteemed the most cor-

rect and valuable. In the case of Books published

without the names of their authors, or under feigned

names, it is his business to assign those names with

which the discoveries of Literary History may have
furnished him. All remarkable facts attaching to the

history of Books,—such as the number of their edi-

tions, their rareness, their having been condemned to

the flames, or suppressed, belong to the province of

Bibliographical inquiry. Further, every one who en-

gages in any particular line of study, must of course

wish to know what Books have been published in re-

* BiBLioGRAPHE. C'est Ic uom qu'on donne a ceux qui dechiffrent les anciens manuscrits, et qui sont

verses dans la connoissances des livres ; mais aujourd'hui on donne ce nom specialment a ceux qui connois-

sant les livres, et les editions, et qui en font des catalogues. Dictionnaire de Trevoux, Tom. I.

f See Cours Elementaire de Bibliographie, par Achard. Introduct.

J See Dictionnaire de Bibliologie, par Peignot. Art. Bibliographe.
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iogra- gard to It, or in regard to any particular point that

P'^y* interests his curiosity ; now, it is the business of the

Bibliographer to furnish this most useful species of in-

formation : in other words, the compilation of Cata-

logues ofthe Books which have appeared in the various

Branches of Knowledge, constitutes another grand de-

partment of Bibliography. It is by means of such Ca-

talogues that, to use the words ofDr Johnson, "the Stu-

dent comes to know what has been written on every

part oflearning; that he avoids the hazards of encoun-

tering difficulties which have already been cleared ; of

discussing questions which have already been decided

;

and of digging in mines of literature which have al-

ready been exhausted." (Preface to the Catalogus

BihliotheccB Harleiance.)

Such is the outline of the principal objects and
pursuits of the Bibliographer ; and while it must ap-

pear abundantly evident that his Science, as it is

called, lias no pretensions to those lofty epithets

upon which we have animadverted ; it must, we
think, be allowed by every one, that it embraces
many curious, as well as mteresting subjects of in-

quiry ; and that it is calculated to afford very useful

aids to every other species of intellectual occupation.

This view of it will be fully confirmed by the details

which we are to offer in the course of this article ;

in which we propose to point out the progress and
best sources of information, in regard to all those

departments of Bibliographical knowledge, to which
we have alluded. In doing so, we shall divide the

subject into such a number of heads, as shall appear
best suited to the purposes intended.

I. Of the Constituent Parts qfBoolcs, and the Differ-
ences of Editions.

The history of the Materials employed to make
Books, of the arts of Writing and Printing upon these
materials, and of the Forms and Sizes in which they
have appeared, all belong to this head of inquiry.
Almost the whole of these particulars have fur-

nished topics for much elaborate research ; and
some of them for speculations and disputes not yet
likely to come to any satisfactory conclusion ; but
as our main object at present is, to indicate the
inquiries which belong to the different departments
of Bibliography, together with the best guides to
information in each, our notices of these subjects
here, must be limited to what is necessary for that
purpose. Most of them, indeed, necessarily form
the subjects of separate articles in other parts of an
Encyclopajdia.

Much curious learning has been exercised in de-
scribing the various substances used for writing,
previous to the important discovery of the art of
making Paper from linen rags. The precise era
of this discovery is not known, nor are authors
agreed as to the country in which it was made;
but it seems to be ascertained, that this kind of
paper was in general use in Europe before the end
of the fourteenth century. Cotton paper had been
in general use more than a century before; and
though of greatly inferior quality, its introduption

was one of the most fortunate circumstances in the Bibliogra-

history of the arts; for parchment had become so

scarce, that old writings were often erased, in order

to apply the parchment to other purposes ; and.thus,

by a metamorphosis of a singular and fatal kind, a
Classic was sometimes transformed into a vapid

homily or monkish legend. In this way, it is sup-

posed, that some valuable works of antiquity have
perished

;
and, indeed, there can be httle doubt

of this, when we consider the number of manuscripts

that have been discovered, evidently written upon
erased parchments. Upon some of them both writ-

ings remain legible, and, in this guise, some fragments

of Cicero have lately been discovered. These twofold

manuscripts are called Codices Rescripti. We shall

quote from Mr Home's Introduction to Bibliogra-

phy (Vol. I. p. 115), an account of a Codex Re-
scriptus, discovered about twenty-five years since, aL
Dublin, by Dr Barret of Trinity College. " While
he was examining different books in the Library of
that College, he accidently met with a very ancient

Greek MS., on certain leaves of which he observed
a twofold writing, one ancient, and the other com-
paratively recent, transcribed over the former. The
original writing had been greatly defaced, but, on
close examination, he found that it consisted of the

three following fragments : the Prophet Isaiah, the

Evangelist St Mathew, and certain orations of Gre-
gory Nazianzen. The fragment containing St Ma-
thew's gospel, Dr Barret carefully transcribed, and it

has been accurately engraved in fac-simile, and pub-
lished by the order, and at the expence, of the

University. The original writing, or Codex Vetus,

Dr Barret, with great probability, assigns to the sixth

century; the Codex Recens, or later writing, he at-

tributes to the thirteenth.''

That part of the history of Books which regards
the various substances upon which they have been
written, is compendiously, but learnedly, treated in

the first volume of that very valuable work, the Noti-

mail Traite de Diplomatique, compiled by two Be-
nedictines of the celebrated Society of St Maur.
This work was published at Paris in 1750, in six vo-

lumes quarto. M. Peignot gives a complete list of
separate works on this subject, in the introduction

to his Essai sur Vhistoire du Parchemin et die Veliuy

published at Paris in 1812.

The inquiry as to the origin of Writing, is a purely
philosophical speculation ; but the knowledge of the

different kinds of writing peculiar to different ages,

is a branch of the history of Books which belongs to

the province of Bibliography, and upon which much
information will be found in the learned work of the

Benedictines of St Maur, just referred to. One
of the best Books on this subject is Mr Astle's

Origin and Progress of Writing; the first edition

of which was published at London in 1784, and the

second, with some additions, in 1803, both in one
volume quarto. The chapters on the Transcribers and
Illuminators, and the instruments, inks, and other

matterswhich they made use of in their operations, will

be found peculiarly interesting to the Bibliographer.

We are now so familiar with the wonders and glo-

rious results of Printing, that it is only when we
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Bibliogra- look back into the history of the darker ages, that
pliy-

vve are made fully sensible, of all the various ad-
^^^'^'^

vantages which it has conferred upon mankind. The
mention of the Transcribers, that is, the class em-

ployed to copy Books, before the discovery of Print-

ing, is well calculated to give rise to reflections of

this kind. Their ignorance and carelessness M'ere

often the causes of much trouble and mortification to

living authors, and of irreparable errors in the works

of those who were dead. Petrarch, who flourished

in the fourteenth century, has expressed himself in

very moving terms, in regard to this double evil.

" How shall we find out a remedy," says he, " for

those mischiefs which the ignorance and inattention

.rf)f the Copyists inflict upon us ? It is wholly owing

to these causes that many men of genius keep their

most valuable Pieces unpubUshed, so that they never

see the light. Were Cicero, Livy, or Pliny, to rise

from the dead, they would scarcely be able to re-

cognise their own Writings. In every page they

would have occasion to exclaim against the igno-

rance and the corruptions of those barbarous Tran-

scribers."* Upon the invention of Printing, the class

of Copyists immediately took alarm, and exerted

every means to extinguish an art which, whatever

benefits it promised the rest of mankind, held out

nothing but prospects of loss to them. They en-

deavoured, and their example is still steadily follow-

ed by other Crafts, to set up their own petty interests

in opposition to the general good ; and called upon

their Governments to invest them with exclusive pri-

vileges, which all the great interests of society re-

quired to be done away. Thus, when Printing was

introduced at Paris, the Copyists complained of the

injury to the Parliament, and that body forthwith

oftused the Books belonging to the Printers to be

t eized and confiscated ; but Louis XI. had the good

sense to restore their property to these ingenious

artists, and to authorize them to proceed in their

laudable vocation. (Lambinet, Origine de I'lmprime-

rie,)

The question as to the origin of Printing, is of a

complexion wholly diiFerent from that regarding the

origin of Writing, as it turns entirely upon matters of

fact ; but it is not the less true, that this is a subject

upon which opinions widely opposite are, to this day,

entertained ; for though this art, we mean the art of

Printing with moveable types, was spread all over

Europe within twenty years of the first discovery, it

has unfortunately failed to record, in decisive terms,

the name of the individual to whom the honour of the

invention is due. The place where the discovery was

made remains also a subject of doubt and contention.

In Mallinkrot's work, De ortu et progressu artis

Typographicce, publidied in 1640, he enumerates a

hundred and nine testimonies in favour of Mentz, as

the birth-place of the art; and since that time the

number has been greatly augmented ; yet the latest

author who has resumed the controversy, declares

decidedly in favour of Haerlem, which, in Mallin-

R A P H Y.

krot's day, ranked only thirteen advocates ; and fur- Biblioj,

ther, assigns the wreath which the supporters of P*^y*

Mentz have variously placed on the brow of Gutten-

berg, of Faust, and of SchoifFer, to Lawrence
Coster, as its rightful owner.f All that we can do
in this place, is to point out some of the most im-

portant works which have been published upon the

origin and history of Printing, and which it may
be necessary for the Bibliographer to examine, in

order to enable him to judge of early editions j re-

commending those who wish to see a clear and
compendious view of the various opinions which have

been advanced upon this subject, to peruse M. Dau-
nou's Analysis of these opinions, published in the

fourth volume of the Memoirs of the Moral and
Political Class of the French Institute.

The Monumenta TypograpJiica of Wolfius, pub-

lished in two thick octavo volumes, at Hamburg in

1740, contains a valuable and curious collection of

treatises by various authors, and also of extracts, il-

lustrative of the origin and early history of the art.

Some of thess pieces are in verse. Among several

other elaborate tables, it contains one of all the

authors, who, up to that time, had either directly or

indirectly treated of the history, or of the mecha-

nical part of Printing. Meerman's Origines TypO"

graphiccB is one of the most instructive works as to

the progress of the art. It is illustrated with va-

rious specimens of early printing, and fac-similes

of the Books called Block-Books, printed by means

of wooden-blocks. Meerman, who was a Lawyer, and

author of many eiaboratelreatises in the Civil and Ca-

non law, was born at Leyden in 1722, and died in

1771, six years after the publication of his Origines;

in which he supports the pretensions of Haerlem as

the birth place of the art, and of Lawrence Coster as

its inventor, with great ardour and learning. Another

work of curious research on the origin and first pro-

gress of Printing, is that of Prosper Marchand, origi-

nally a Bookseller at Paris, but whom the repeal of

the edict of Nantz drove to Holland, where he em-

ployed himself till his death in 1756, in composing

various works in Literary History and Bibliography.

He makes Guttenberg the inventor of the art, and

Mentz the place where he completed the invention;

the first idea of it, however, having been formed by

him, whilst he resided in Strasburg. This work,

entitled, Histoire de VOrigine et des premiers pro-

gres de VImprimerie, was published in 1740. A
valuable Supplement, in which some errors of

Marchand are corrected, and some new views are

advanced, was published by M. Mercier, Abbe
de Saint Leger, in 1773, and republished in 1775.

The author of the original work was not at all

pleased with this Supplement, and he according-

ly criticised it with great severity in a long let-

ter addressed to the Editors of the Journal des

Savans, where it was published. The opinion

that Guttenberg conceived the first idea of the in-

vention at Strasburg, and afterwards completed it

* Quoted in Lambinet, Origine de V Imprimerie, Tom. I. p. 38, 39.

f See Ottley's Inquiry into the Origin and early History of Engraving, cap. 3.
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i'ibliogra- at Mentz, is also supported by Lambinet, in his

P''y' Recherches, historiqnes, litteraires, et critique sur

I'Origine de PImprirnerie, first published at Brussels

in 1799; and republished in two volumes octavo at

Paris in 1810, with the addition of M. Daunou's

Analyse des Opinions, already mentioned. Besides

the main subject of inquiry, M. Lambinet's work

embraces various other objects of curious research,

—the history of the substances employed for Books,

of Inks, of Engraving in relief, of Block-printing,

and of Stereotype Printing. Upon the history of

Printing, we shall only mention further, M. Serna

Santander's Essai Historique, prefixed to his Dic-

tionnaire Bibliographique, to be afterwards more fully

described ; and the Initia Typographica of Professor

Lichtenberger, published at IStrasburg in 1811 ; in

both of which, the claims set up for Coster are

treated as founded on fables
;
Guttenberg being re-

presented as the inventor of the art, and Mentz the

place where it was perfected ; and in both of which,

there are ample details as to its progressive esta-

blishment in the other cities and countries of Eu-

rope.

Besides the information afforded in these General

Histories, as to the progress of Printing throughout

Europe, there are various Histories of its establish-

ment in particular countries and places, which it will

often be necessary for the Bibliographer to consult.

One of the most valuable, particularly to the Eng-

lish Bibliographer, is Ames's Typographical An-

tiquities; which contains memoirs of our early Print-

ers, and a register of their publications, from 1471 to

l600. The first edition, published in 1749, consisted

of one volume quarto. Another edition, enlarged by
Mr Herbert to three volumes quarto, was complet-

ed in 1790; and a third edition, illustrated with

superb embellishments, and containing some valu-

able additions, by Mr Dibdin, is now (1817) in course

of publication. The French, Germans, and Italians,

particularly the latter, are rich in Typographical

Histories of this description ; but for accounts of

them, we must refer our readers to Peignot's Re-

pertoire Bibliographique Universel, where they are

enumerated and described.

A knowledge of the different classes and bodies

of Letter used by Printers is necessary to the accu-

rate description of Books, and discrimination of

editions. The Bibliographer must also be acquaint-

ed with the corresponding appellations assigned to

the different bodies of letter by foreign Printei-s.

Thus the form called pica by English Printers, is

called Cicero by those of France and Germany, be-

cause Cicero's Epistles were printed in that type.

The form called paragon, is the only one which re-

tains the same name among the Printers of all coun-

tries. Upon all these points, Stower's Printers

Grammar, and Fournier's Manuel Typographique,

may be consulted with advantage. The latter is

rich in specimens very neatly executed It consists

of two octavo volumes published in 17^)4, to which

the author, who was a Parisian Letter-founder, and

Engraver of great ingenuity and taste, intended to Bibliogta-

have added two more, but was prevented by his P^^^ ,

death, which happened in 1 768. ^

The Books of the Ancients were generally in the

form of cylinders, made by rolling the joined sheets

upon a stick, to the ends of which, nobs or balls

were affixed, often richly ornamented ; there being

just as much foppery among the Collectors of an-

cient times, as to the matter of ornamenting their

Books, as among the Bibliomaniacs of the present

day. In the infancy of Printing, the sizes were ge-

nerally folio and quarto ; and some have supposed
that no Books were printed in the smaller forms till

after 1480 ; but M. Peignot instances many editions

in the smallest forms, of an earlier date ; as may
be seen in the article Format of the Supplement to

his Dictionnaire de Bibliologie. An accurate know-
ledge of the different forms of Books is necessary to

the Bibliographer, as, without this, no Book can be
correctly described ; and however easy of acquisi-

tion this knowledge may appear, it is yet certain,

that errors in this respect are sometimes committed
even by experienced Bibliographers; and that doubts
have been entertained as to the existence of edi-

tions, owing to their forms having been inaccurately

described. * These mistakes generally proceed
from this, that there are different sizes of paper
comprehended under the same name. But the water
lines in the sheets afford a test; as they are uniformly

perpendicular in all folio and octavo sizes, and hori-

zontal in all quarto and duodecimo sizes.

When Books have gone through more than one
edition, various minute inquiries must often be
made, in order to determine the respective merits of
those editions. It is a principal object of the Biblio-

graphical Dictionaries, to be afterwards mentioned,

to point out the editions of important works, which
such inquiries have ascertained to be the best. There
are many particulars in which one edition may differ ^

from, or excel another. There may be differences

and grounds of preference in Size, in Paper, and in

Printing. The Text of one edition may be more
correct than that, either of a preceding, or a subse-

quent one. An author sometimes corrects errors,

makes alterations, or introduces new matter when t

his work comes to be reprinted, thereby giving the

edition so altered a decided superiority over its

predecessor. One edition may differ from another

by having Notes, an Index, or Table of Contents,

which that other wants ; or these accompaniments

may themselves furnish grounds of preference by be-

ing superior in their kind in particular editions.

Plates make great differences in the value of edi-

tions, and even in the value of Copies of the same
edition. In the beautiful engraved edition of Ho-
race by Pine, there is, in the copies first thrown off,

a small error, which serves as a test by which Biblio-

graphers immediately judge whether any copy has

the best impressions of those elegant vignettes which
illustrate that edition. The medal of Augustus in

page 108 of the second volume, has, in the copies

See Boulard, Traite Elementaire de Bibliographie, p. 38, Sg.



288 BIBLIOGRAPHY.
Bibliogra- first thrown off, the incorrect reading Post Est for

P''y'_
,
Potest ; this was rectified in the after impressions

;

^"^^ but as the Plates had previously sustained some in-

jury, the copies which show the incorrect reading

»arej of course, esteemed the best. Mr Dibdin, in

his Book called The Bibliomania, very absurdly

points out this as an instance of preference founded

on a defect ; whereas the ground of prefcTence is

the superiority of the impressions, ascertained, with-

out the necessity of any comparison, by the pre-

sence of this trifling defect. There are, sometimes^

owing to particular circumstances, differences be-

tween Copies of the same edition of a work ; and
which, therefore, stand to each other in the same
relation, as if there had been another edition with

some variations. Walton's Polyglott Bible is a ce-

lebrated instance. The printing of that great work,

for which Cromwell liberally allowed paper to be
imported free of duty, was begun in l653, and
completed in l657 ; and the preface to it, in some
copies, contains a respectful acknowledgment of

this piece of patronage on the part of the Protector ;

but in other copies, this" compliment is expunged,

and replaced by some invectives against the Republi-

cans, Dr Walton having, at the Restoration, printed

another preface to the copies which were undisposed

of at that event. * The copies, with the original

preface, are much rarer, and of course more prized,

than those with the loyal one, which latter seems

to have helped the author to the Bishopric he after-

wards obtained.

II. Of Early Printed Books.

The productions of the Press, in the different

countries of Europe, during the century in which

Printing was invented, have engaged much of the at-

tention of Bibliographers, and have been described in

various works, compiled for that purpose. The first

of those productions to which the name of Books has

been applied, were printed, not with moveable types,

but with solid wooden blocks ; and consisted of a

few leaves only, on which were impressed images of

Saints, and other historical pictures, with appropriate

texts or descriptions. These leaves were printed only

on one side, and the blank sides were generally,

though not always, pasted together, so as to look

like single leaves. The ink used was of a brownish

hue, and glutinous quality, to prevent it from spread-

ing. These curious specimens of the infant art are

called Image Books or Block Books. They have

often been largely described, every particular con-

cerning them being fondly cherished by Bibliogra-

phers. Their number is fixed by some at seven,

^and by others carried to ten ; but there have

been numerous editions of most of them ; for they

maintained their popularity long after the inven-

tion of the art of Printmg, properly so called.

One of the most celebrated is the Biblia Pauperum,
consisting of forty leaves, printed on one side, so as

to make twenty when pasted together ; upon which,

certain historical passages of the Old and New Tes-

tament are represented by means of figures, with rela- Bibliogra

tive inscriptions. It was originally intended, as its
'

name imports, for the use of those poor persons who
could not afford to purchase complete copies of the

Bible. There is a copious account of all the Block

Books, in Baron Heinecken's learned work, Idee ge-

nerale d'lcne Collection complette d'Estampes, publish-

ed in 1771, in one volume octavo. Mr Dibdin's Bibli-

otheca Spenceriana contains fac^similes of the figures

in several of them, as does also Mr Ottley's History

ofEngraving.
The first Book of any considerable magnitude

printed with moveable metallic types, was the cele-

brated editio princeps of the Bible, printed at Mentz,

between the years 1450 and 14-55. It is printed in

large, but handsome, Gothic characters, to resemble

manuscript, having two columns in the page, and

consisting in whole of 637 leaves, divided into two,

three, or four volumes, according to the taste of the

binder. (Santander, Diction. Bibliog. Tom. U.) The
advance from the rude Block Books, of a few leaves,

to this noble monument of early Typography, is great

indeed ; and it is impossible not to regret, that there

should be still so much uncertainty as to the person

whose ingenuity furnished the means of at once

raising, almost to perfection, an art destined ever

after to exercise so vast and so beneficial an influence

on the affairs of the world. The Psalter, printed at

Mentz by Faust and Schoiffer, in 1457, is the first

Book which bears the Printer's name, with the date,

and place of printing.

In general, in the very early printed Books, the

name of the Printer, the date, and the place of

printing, are either wholly omitted, or placed at the

end of the Book, with some quaint ejaculation or

doxology. The pages have no running title, or num-

ber, or catch-word, or signature-letters, to mark the

order of the sheets. The character is uniformly

Gothic, till 1467, when the Roman type was first in-

troduced. There were no capitals to begin senten-

ces ; the only points used were the colon and full

stop ; and in almost every sentence there were ab-

breviations or contractions. In regard to these and

other peculiarities of early printed Books, the reader

may conieult the following works : The Getieral His-

tory of Printing,, by Palmer (supposed, however, to

have been chiefly written by the celebrated George

Psalmanazer) ; Jungendres, Z)e notls cliaracteristicis

Ubrorum a Typographic^ incunabilis ad an, 1500

impressonm ; and Becherches sur I'origine des Sig-

natures, et des Chiffres de page, par Marolles.

Many of the early Printers had peculiar marks or

vignettes, which they sometimes jplaced on the title-

page, and sometimes at the end of the Books printed

by them ; and most of them, also, made use of mo-

nograms or cyphers, compounded of the initial or

other letters of their names. These furnish a clue

to the discovery of the Printer, where they oc-

cur on books without any Printer's name. An ac-

quaintance with them, therefore, is necessary to the

Bibliographer, because questions occur as to early

* See Vol. I. of Dr Clarke's Bibliographical Dictionary , for some curious detail* on this point,
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Hbliogra- edltioflS which can Only be decided by ascertaining

P'^y* the Printer's name. For explanations of these marks,
^^"^ the following works may be consulted :—Orlandi's

Origine e progressi della Stampa, published at Bo-

logna in one volume 4to, in 1722 ; and Scholtzius's

Thesaurus Symbolorum ac Emblematum, in one vo-

lame folio, published at Nuremberg, in 1730. The

monograms of the early English printers are explain-

ed in Ames's Typographical Antiq^dties.

The following works are appropriated to the de-

scription of early printed Books : 1. Index Librorum

ab inventa Typographia ad annum 1500, cum notis ;

2 vols. 8vo, i791. This work, by Laire, is one of the

best of its kind. The descriptions are clear, the

notes brief and instructive ; and there are four in-

. dexes, which furnish the means of ready reference

to all the names, titles, places, and Bibliographical

notices contained in the work : 2. Dictionnaire Bi-

bliographique choisi du quinzierne siecle. Par Serna

Santander, 3 vols. 8vo, 1805. This is a very learned

and exact work ; and, like the preceding, embraces

only the rarest and most interesting publications of

the fifteenth century. 3. Bibliotheca Spenceriana,

or a descriptive Catalogue of the books published in

the fi^fteenth century, in the Library of Earl Spencer ;

by the Rev. T. F. Dibdin ; 4 vols. 8vo, 1814. The
abundance and beauty of the fac-similes and other

embellishments, as well as the fineness of the paper

and printing, render this by much the most splendid

Bibliographical work ever published in any country.

It contains some curious information, enveloped,

however, in a much greater proportion of tasteless

and irrelevant matter. 4. Annates Typographici ab

Artis inventcB origine, by Michael Maittaire, published

in 4to, as follows : In 171 9, volume first, which em-

braces the period from the origin of printing to 1500 :

volume second, pubhshed in 1722, extends the annals

to 1536 ; and volume third, published in I726, brings

them down, according to the title-page, to 1557 ; but

there is an Appendix, which aflPords a partial continua-

tion to 1664. In 1733, the firstvolume was republished,

with corrections and large additions, and is commonly
called the fourth volume. The fifth and last volume,

containing Indexes, was published in 1741. As four

of the volumes consist each of two parts, the work is

sometimes bound in five, sometimes in nine volumes.

Several Supplements have been published to this

elaborate work ; the most valuable of them, that by

Denis, in two volumes 4to, was published at Vienna

in 1789; and contains 6311 articles omitted by

Maittaire. The latter has enriched his Annals with

many learned Dissertations ; and the work is allowed

to be the most important that has yet been com-

y piled in England, in any department of Bibliography.

But though written in this country, the last was the

only volume published in it, the others having been

published in Holland. 5. Annates Typographici ab

artis inventcB origine, ad annum 1 500, post Maittaire,

Denisii, aliorumqu€ emendati et Aucti ; opera S. W.
Pauzer ; 11 volumes 4to, published at Nuremberg,

the first in 1793, the last in 1803. This work la-

i

hours under great defects, in point of arrangement

;

but it is unquestionably the most complete of its

kind that has yet appeared. It comes down to the

year 1536, though the title-page of the first volume

limits it to the fifteenth century.

VOL. II. PART II.

G R A P H Y.

The works we have just described may fairly be

set down as indispensable to every Bibliographical
^

Collection. But they have a value, we think, inde-

pendent of the assistance which they afford the Bi-

bliographer, in his examination of the early pro-

ductions of the Press ;
they are also calculated to

interest" the Philosopher as curious registers of the

extent and objects of intellectual industry, during a

period when the human mind began to be acted upon

by new impulses, and to receive the seeds of re-

volutions destined to change the whole aspect of the

intellectual world.

HI. Of Rare Booh.

Rareness is a circumstance which must, ^nerally-

speaking, confersome degree of value upon Books; and

it is, therefore, one of the objects of Bibliography to

indicate those Books which, in a greater or less de-

gree, come under this category. A passion for col-

lecting Books, merely because they are rare, without

inquiry as to any literary purpose they may be cal-

culated to serve, is, no doubt, a very foolish habitude ;

but it is just as foolish, on the other hand, to ridicule

all solicitude about Books of this description ;
for thi»

implies that every valuable Book is common ; a no-

tion which no one can entertain who has ever had

occasion to follow out any particular line of literary

research, to decide upon any fact involved in doubt

or in controversy, or to speculate upon the pro-

gress of knowledge either in the Sciences or the

Arts. With regard to the Bibliographical compi-

lations appropriated to the description of Books of

this class, it may be observed of most, if not all of

them, that they have applied the epithet rare much
too vaguely and lavis'hly. It must, indeed, in a mul-

titude of cases, be exceedingly difficult to speak

with precision on this point ; so difficult as to ren-

der it impossible, we apprehend, to compile a work

of this kind, which shall not frequently mislead those

who consult it.

David Clement, the author of a very learned work

of this class, which we shall immediately notice, as-

signs the following, as the different degrees in which

Books may be said to be rare. A Book, which it is

difficult to find in the country where it is sought,

ought to be called, simply, rare. A Book, which it is

difficult to find in any country, may be called very

rare. A Book, of which there are only fifty or sixty

copies existing, or which appears as seldom as if

there never had been more at any time than that

number of copies, ranks as extremely rare; and

when the whole number of copies does not exceed

ten, this constitutes excessive rarity, or rarity in the

highest degree. This classification of the degrees of

rareness is copied from Clement, by all subsequent

Bibliographical writers in this department. It is

abundantly obvious, that the justness of the appli-

cation of these classifications to particular Books,

must entirely depend on the extent and precision of

the knowledge with which they are used.

We cannot in this department, any more than in

the others embraced in this article, indicate any

but the most prominent and useful Books belong-

ing to it. The following, in this view, are par-

ticularly worthy of attention: 1. Beyeri, Memories

o 0
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Bibliogia- Historico-critic(B LibroTum rariomm, 1734, 8vo.

pliy-
2. Vogt, Cntalogus historico-criticus Librorum rari-

omm, 1732, 8vo. The last and best edition was
publi><lied in 1793. In this work, the epithet rare is

applied with more judgment and knowledge than in

most others of the same class. 3. Gerdesii, Flori-

legium historico-criticum Librorum rarioruyn ; first pub-
lished in 1740, and again in 1763, in 8vo. It was
partly intended as a Supplement to the preceding
work by Vogt, and, therefore, notices only those

books which are not included in his Catalogue. 4.

Bibliotheque curieuse, on Catalogue raisonne des Livres
rares ; par D. Clement. 1750-60. This work, to

which we have before alluded, is compiled upon a
more extensive plan than any of the preceding; for,

though (insisting of nine volumes quarto, it comes
down no farther than to the letter H in the alphabe-
tical arrangement of names; terminating here in

consequence of the death of the Author. Clement
is generally blamed, and with justice, for a very pro-
fuse and inaccurate application of his own nomencla-
ture of rarity ; his notes, too, are crammed with cita-

tions, and tediously minute
;
but, on the other hand, it

must be allowed, that they contain many curious

pieces of Literary History ; and it has, upon the

whole, been matter of regret to Bibliographers, that

the work, voluminous as it must have proved, was
not completed, 5. Bibliotheca Librorum rariorum
"universalis. Auctore Jo. Jac. Bawer

; 7 vols. 8vo,

1770-91- This, we believe, is the latest publica'

tion of its class. It contains only the titles of Books
without any further notices ; and this being the

case, it must be evident, that seven volumes could
scarcely be occupied with titles of Books justly

called rare.

IV. Of the Classics.

It is remarked by Mr Roscoe, " that the coinci-

dence of the discovery of the art of Printing, with

the spirit of the times in which it had birth, was
highly fortunate. Had it been made known at a

much earlier period, it would have been disregarded

dr forgotten, from the mere want of materials on
which to exercise it

; and, had it been farther post-

poned, it is probable, that many works would have

been totally lost, which are now justly regarded as

the noblest monuments of the human intellect."

{Lorenzo di Medici, chap, i.) The rapid diffusion of

the art, and the speedy appearance of the Classics in

an imperishable form, afford sufficient proofs of the

bent of the age, and the opportuneness of this great

discovery. Gabriel Naudc observes, that almost all

the good as well as bad Books then in Europe, had
passed through the Press before the year 1474;*
that is, within twenty years of the earliest date to

which the use of moveable types can be carried.

Within this period, editions had been printed of

nearly all the Latin Classics. The whole works of

some of them, of Cicero, for example, had not yet

appeared in one uniform edition ; but several of his

treatises, the whole of Pliny the Elder, of Livy, Sal-

lust, Caesar, Tacitus, Suetonius, Justin, Lucan, Vir- Bibliogm

gil, and of Horace, had been published before the P*"?-

end of 1470. Most of these early editions of the ^"^^

Classics were published in Italy. England re-

mained greatly behind her Continental neighbours
in the naturalization of these precious remains
of ancient learning. Of all the Classics, only
Tex-ence, and Cicero's Offices, had, in 1540, been
published in this country in their original tongue.
Caxton and others made use only of French trans-

lations in the early versions and abridgments pub-
lished in England. Gawin Douglas, Bishop of Dun-
keld, so well known for his Scottish poetical version
of Virgil, has, in his preface to that work, comme-
morated his indignation at the injustice done to " the

divine Poet" by Caxton's second-hand translation, in

the following curious and emphatic lines :

Thoch Wylliame Caxtonn had no compatioiin
Of Virgin in that biik iie preyt in prois,

Clepatnl it Viigill in Eneados,
Quhilk that he sayis of Fiensche he did liauslait.

It lias naUiing ado tiieiwitli, God wate,
Nor na mare hke than the Denil and sanct Austin,
Haue he na tliank tharfore, hot lois iiis pyne

;

So schamefully the stoiie did peruerle,

I reid his work with liai nies at my hert,

Tlial sic ane buk, but sentence or ingyne,

Suld be intituht eftir the poete dinine.

His ornate goldiu versis uiare than gylt

;

I spitte for disspite to se thame spylt

With sic ane wicht, quhilk treuly be myne entent
Knew nevir thre wordis at all quhat Virgill njent.

Almost all the Latin Classics had appeared in

print, before the art was employed upon any one
Greek author. But the desire to possess printed
editions of the latter became general and urgent to-

wards the end of the fifteenth century ; and Aldus
had the glory of ministering to that desire, by pub-
lishing in rapid succession, and with singular beau-
ty and correctness, almost all the principal authors
in that tongue. Beginning in 1494 with Musaeus's

Hero and Leander, he printed before 1515, the year
of his death, upwards of sixty considerable works in

Grecian literature, frequently joining the learning

and the cares of the Editor to those of the Printer.
" Yet his glory," to use the words of Mr Gibbon,
" must not tempt us to forget, that the first Greek
Book, the Grammar of Constantine Lascaris, was
printed at Milan in 1476; and that the Florence
Homer of 1488 displays all the luxury of the Typo-
graphical art." (//w/or?/. Chap. 66.) Besides these

works, there had been published before 1494, some
Greek Psalters, the Batrachomyomachia of Homer,
and the Orations of Isocrates

; during that year,

the Anthologia Grcsca was published at Florence

;

and the works of Callimachus, of Apollonius Rho-
dius, and of Lucian, were published at the same
place within two years after the first essays of
Aldus in Greek printing. Thus, though we have no
sort of wish to detract from the just fame of this

learned and beautiful Printer, we cannot admit the

propriety of those eulogies of his late Biographer M.
Renouard, in which he is represented as having given

* Addition a VHistoire de Louis XL iPar G. Naud6.
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libliogra- an entirely new direction to the art of Printing,

P''-^- and; indeed, to the literary taste of Europe.* It

is as incorrect in point of fact, as it is unphilo-

sophical, to ascribe to Aldus the production of

that taste for Grecian literature which he himself
imbibed from the spirit of his age. He saw that

there was a great and growing want of Greek
Books ; and his peculiar praise lies in this, that he
applied himself to supply this want, with much
more constancy and skill, and with much more
learning, than any other Printer of that period.

All that we have said on this point, is fully corro-
borated by the account which he himself has
given, in his Preface to Aristotle's Organoti, pub-
lished in 1495, of the circumstances which induced
him to undertake the publication of the Greek
Classics. The passage is translated by Mr Roscoe
in his Life of Leo the Tenth (Vol. I. p. 110), and is

as follows :
—" The necessity of Greek literature is

now universally acknowledged
; insomuch, that not

only our youth endeavour to acquire it, but it is

^studied even by those adranced in years. We read
but of one Cato among the Romans who studied
Greek in his old age, but in our times we have
many Catos ; and the number of our youth, who ap-
ply themselves to the study of Greek, is almost as

great as of those who study the Latin tongue ; so
that Greek Books, of which there are but few in ex-
istence, are now eagerly sought after. But by the
assistance of Jesus Christ, I hope ere long to sup-
ply this deficiency, although it can only be accom-
plished by great labour, inconvenience, and loss of
time. Those who cultivate lettei-s must be supplied
with Books necessary for their purpose, and till this

supply be obtained, I shall not be at rest."

The Editiones Principes of the Classics have al-

ways formed capital objects in Bibliography, and are
sometimes spoken of with a degree of rapture in

Bibliographical works, which is apt to appear inap-

propriate and unreasonable to those who covet books
solely as they are calculated to afford delight or in-

formation. The lover of first editions has, however,
some plausible reasons to assign in justification of
this expensive, and, as some think, factitious passion.

These editions, it is said, are valuable, in the first

place, as curious monuments of early Typography,
and, in the next place, as being more faithful re-

presentatives of the best ancient Manuscripts,
than any other editions. Earum editionutn autho-

ritatem, says Maittaire, aliis omnibus esse prefe-
rendum, quippe quae sola MSS. Jida nitatur. This
ground of preference, however, has some learn-

ed oppugners. Schelhorn, in his Amcenitates Lite*

rarite, speaks of those to whom we are indebted for

the first editions of the Classics, as, in general, very

ignorant men
;
quite incapable to collate Manuscripts

themselves, and seldom taking assistance from those

who were. The first Manuscript that could be pro-

cured, it has been said by others, and not that which,

after a careful collation, appeared entitled to a pre-

ference, was hastily committed to the Press, in order

to take advantage of the recent discovery. Thus
Graevius, in the Preface to his edition of Cicero De
Officiis, states, that the celebrated editio princeps of
that work, by Fa^st, was printed from a very inac-

curate manuscript, f On the other hand, there are
many who view those editions in the same light with
Maittaire. M. La Grange assures us, in the Preface
to his French translation of Seneca's works, that he
never, in any case of difficulty, consulted the editio

princeps of 1475, without finding there a solution of
his doubts

;
adding generally, que ceux qui studient

les auteurs anciens, soit pour en donmr des Edition^
correctes, soit pour les traduire dans ime autre langue,

doivent avoir sans cesse sons les yeux les premiers
Editions de ces auteurs. To the same purpose, M.
Serna Santander observes, that the Editio Princeps
of Pliny the Elder, printed at Venice by Spira in

1469, is in many places more accurate than the ce-
lebrated edition of Father Hardouin. The truth
seems to be, that though many first editions have a
real literary value for such purposes as are specified by
M. La Grange, there are others which have no value
save what their extreme rareness gives them ;—that,

therefore, they who scolf at, and they who laud in-

discriminately these literary rarities, are equally in the
wrong ;—in a word, that we must apply a different

rule of estimation to the first editions of such a Prin-
ter as Aldus, and those of Sweynheim and Pannartz.:}:

The Classics have often been published in Sets
more or less complete, and more or less estimable
for beauty, correctness, commentaries, and so forth.

Lists of all these sets, with remarks on their relative
extent and merits, will be found in the Bibliographi-
cal works to be immediately mentioned. As the
origin of the Delphin Collection forms an interesting
piece of Literary History, it may not be improper to
notice it more particularly. This celebrated body of
Latin Classics was originally destined for the use of
the Dauphin, son of Louis XIV. ; and was projected by
his Governor the Duke of Montausier. This nobleman,
who, though a Courtier and Soldier, was both a Philo-
sopher and a Scholar, had been in the habit of carry-
ing some ofthe Classics along with him in all his cam-

* Annales de I'lmprimerie des Alde, ou Histoire des trois Manuce, et de leurs Editions. Par A. G. Re-
nouard. 2 tomes 8vo. Paris, 1803.

f See a curious chapter on First Editions in Marchand's Histoire de VImprimerie. He mentions, as a
piece of extreme folly, that one hundred guineas had been paid for a copy of the first edition of Boccacio

;

but if that price deserved such a censure, what epithet shall we bestow on a late purchase of a copy for
which L.226O was paid ?

X When Mr Dibdin tells us, Introduction to the Classics, v. Aulus Gellius, " that all the first editions
printed by Sweynheim and Pannartz are considered as particularly valuable by the curious in Bibliography,"
he should have added, chiefly on account of their being curiosities from their great rarity, and not on ac-
count of their superior accuracy.
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Bibliogra- paigns ; and had often experienced impediments to

P^y^ their satisfactory pet-usal, from the recurrence of dif-

^"^"V^^ Acuities and allusions, which could not be removed

or explained, without Books of reference, too bulky

for transport on such occasions. It was in these

circumstances that the idea first occurred to him of

the great utility of a uniform edition of the prin-

cipal Classics, in which the text of each should

be accompanied with explanatory notes and illus-

trative comments ; and when he became Gover-

nor to the Dauphin, he thought that a fit oppor-

tunity to set on foot an undertaking calculated to

prove so useful to the studies of the young Prince.

Huet, Bishop of Avranches, then one of the Dau-
phin's Preceptors, was accordingly commissioned to

employ a sufficient number of learned men for this

purpose, and to direct and animate the whole under-

taking. Once every fortnight they came to him on a

stated day, each with the portion of his work which

, he had finished in the interval, to undergo his inspec-

tion and judgment. Thecopious verbal indexes, which

constitute so valuable a portion of these editions,

were added at his suggestion ; but not without consi-

derable opposition on the part of his assistants, who
were appalled by the prospect of so much irksome

labour as would be necessary to do justice to this

part of the plan. {Memoirs of Huet's Life, Book 5.)

The collection, including Danet's Dictionary of An-
tiquities, extends to sixty-four volumes quarto. " It

is remarkable," says Dr Aikin, in one of the notes

to his excellent translation of Huet's Memoirs,

that Lucan is not among the number. He
was too much the Poet of liberty to suit the age of

Louis XIV."
The following are the most useful Bibliographical

accounts of the Classics: 1. A Viexu of the Various

Editions of the Greek and Roman Classics, ivith Re-

marks, by Dr Harwood. This work, first published

in 1775, has gone through several editions; the

larger works of the same kind, to which it gave rise,

not having superseded it as a convenient manual in

this department of Bibliography. 2. Degli Autori

Classici sacri prqfani, Grceci e Latini, Bibliotheca

portatile ; 2 vols. 12mo, Venice, 1793. This work

was compiled by the Abbe Boni, and Bartholomew

Gamba ; and contains a translation of the preceding,

with corrections and large additions, besides criti-

cisms on the works of Bibliographers, and a view of

the origin and history of Printing. 3. An Introduc-

tion to the Knovoledge of Rare and Valuable Editions

of the Classics, by T. F. Dibdin. The first edition

was published in 12mo, in 1803 ; but it has since

been greatly enlarged in two octavo editions, the

last of whjch appeared in 1808. The utility of this

work is considerably enhanced by the full account

which it contains of Polyglott Bibles, of the Greek
and Latin editions of the Septuagint and New Testa-

ment, and of Lexicons and Grammars.
The improved editions, by Harles and Ernesti, of

the Bibliotheca Grceca and Bibliotheca Latina, of

Fabricius, are well known to the learned, as immense

GRAPHY.
magazines of information in regard to the Classics Bibliogra

and classical literature ; but as they extend over a P''y-

much wider field of inquiry than is embraced by
Bibliography, it does not belong to our present

subject to give a more particular account of them.

V. Of Anonymous and Pseudonymous Boohs.

The great number of Books published anonymous-

ly, as well as under false or feigned names, early di-

rected the attention of the learned to this branch of

Bibliographical inquiry. In 1669? Frederic Geisler,

a Professor of Public Law at Leipsic, published a

Dissertation De Nominum Mutatione, which he re-

printed in l67l, with a short catalogue of anony-

mous and pseudonymous authors. About the same

period, a similar but more extensive work had been

undertaken by Vincent Placcius, Professor of Morak
and Eloquence at Hamburg, and which was pub-

lished in 4to in 1 674>, with this title : De Scriptis et

Scriptoribus, anonymis atque pseudonymis, Syntagmtt.

Four years thereafter, John Decker, a learned

German Lawyer, published Conjecturce de scriptis

adespotis, pseudepigraphis, et supposititiis ; which was

republished in 1686, with the addition of two Letters

upon the same subjects ; one by Paul Vindlingius,

a Professor at Copenhagen, and the other by the

celebrated Peter Bayle. In l689, John Mayer, a

Clergyman of Hamburg, published a letter to Plac-

cius, under this title : Dissertatio epistolica ad Plac-

cium, qua anonymorum et pseudonymorum farrago

exhibitur. Placcius, meanwhile, had continued his

inquiries ; and after his death, the fruits both of his

first researches and additional discoveries were em-
bodied in one work, and published in a folio volume.,

at Hamburg, in 1708, by Mathew Dreyer, a Law-
yer of that city. The work was now entitled, Thea-

trum Anonymorum et Pseudonymorum ; and, besides

an Introduction by Dreyer, and a Life of Placcius,

by John Albert Fabricius, it contains, in an appen-

dix, the before-noticed treatises of Geisler and

Decker, with the relative Letters of Vindinhngius

and Bayle, as well as Mayer's Dissertatio Epistolica,

addressed to Placcius. This very elaborate work
contains notices of six thousand books or authors

;

but it is ill arranged, often inaccurate, and three-

fourths of it are made up of citations and extracts,

equally useless and fatiguing. •

A part of this subject, that relating to Books pub-

lished under false or fanciful names, had been under-

taken in France by Adrian Baillet, nearly about the

same period that Placcius commenced his inquiries.

In 1690, this author pubUshed his ylw^ewrs Z)egM?se5

but this is little more than the Introduction to an

intended Catalogue of such authors, which Baillet

never completed ; being deterred, as Niceron says,

by the appreheasion, that the exposing of concealed

authors might some way or other involve him ia

trouble. In this piece, whiqh was reprinted in the

sixth yolume of De la Monnoye's edition of Bail-

let's Jugemens des Savans, there are some curious

See the copious article on Placcius, in Chaufpie's Nouveau Di^tionnairs Historique et Critiqtiet

Tom. III.
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literary anecdotes ;

particularly those illustrative of

the rage which obtained after the revival of letters,

for the assumption of classical names. In Italy,

these names were so generally introduced into fami-

lies, that the names of the Saints, hitherto the com-

mon appellatives, almost disappeared from that coun-

The taste for this species of research, which the

woi'k of Placcius had diffused in Germany, produced

several Supplements to it in that country. In one

published at Jena, in 17II5 under the name of Chri-

stopher Augustus Neuman, there is, besides the list

of authors, a dissertation upon the question, Whether
it is lawful for an author either to withhold or to

disguise his name ? which question he decides in the

affirmative. This work is entitled, De Libris anonymis

et pseudonymis Schediasma, comjjlectens observationes

generates, et Spicilegium ac^ Placcii Theatrum. But

the most considerable of these Supplements was

that published by John Christopher Mylius, at Ham-
burg, in 1740. It contains a reprint of the Sche-

diasma of Neuman, with remarks ; and a list of three

thousand two hundred authors, in addition to those

noticed by Placcius. The notices of Mylius, how-

ever, are limited to books in the Latin, German, and

French languages.

About the middle of last centur}', the Abbe Bo-

nardi, Librarian to the Sorbonne, undertook a Dic-

tionary of anonymous and pseudonymous works, but

he died without publishing it. The manuscript is

said to have been carried to Lyons
;
and, it is sup-

posed, was destroyed there, during the disorders

that followed the Revolution. In the third volume

of Cailleau's Didionnaire Bibliographique, published

in 1790, there is a separate alphabet for anonymous
Books, which occupies about half the volume. It

embraces Books in all languages, but those only

which the compiler thought rare or curious. The
last, and by far the best work in this department, is

the Didionnaire des ouvrages Anonymes et Pseudo-

nymes, by M. Barbier, Librarian to the late Emperor
of France. It consists of four volumes octavo ; two

of which were published in 1 8O6, and the remaining

two in I8O9. It comprises above twelve thousand

articles ; but the plan does not embrace any English,

German, or Italian works, but those which have been

translated into the French language. Works of this

class are more particularly useful in regard to the

literary productions of periods and countries which

have been greatly restricted in the liberty of the Press.

M. Barbier states, that in every Library composed of

useful Books, it will be found, that a third part

have not the names of the authors, translators, or

editors ; a proportion which, if true at all, can only

hold true, we think, of Continental Libraries.

VI. Of Condemned and Prohibited Books.

Books supposed hurtful to the interests of govern*-

ment, religion, or morality, have sometimes been

condemned to the flames, sometimes censured by
particular tribunals, and sometimes suppressed. These

measures have been followed by particular countries, Bibliogra*

both in respect to their own productions and those of P''y*

their neighbours. In some countries, lists ofthe Books
prohibited within them, have, from time to time,

been published ; and in these lists are often found the

most highly prized productions of the Literature of
other nations. This constitutes, indeed, a melancholy
portion of the history of Books ; for though the facts

which it collects sometimes amuse by their folly, they
oftener excite indignation and pity at the oppres-

sions of Power, and the suflFerings of Learning.

The practice of condemning obnoxious Books to

the flames is of very ancient date. The works of
Protagorus of Abdera, a disciple of Democritus,
were prohibited at Athens, and all the copies that

could be collected were ordered to be burnt by the

public crier. Livy mentions, that the writings of
Numa, which were found in his grave, were con-*

demned to the flames, as being contrary to the reli-

gion which he had himself established. Augustus
caused two thousand Books, of an astrological cast,

to be burnt at one time ; and he subjected to the

same doom, some satirical pieces of Labienus.
Tacitus mentions a work which the Senate, under
Tiberius, condemned to the fire for having designated

Cassius as the last of the Romans. * This practice was
early introduced in the Christian world. '* After the

spreading of the Christian religion," says Professor

Beckmann, " the Clergy exercised against Books that

were either unfavourable or disagreeable to them,
the same severity which they had censured in the

heathens, as foolish and prejudicial to their own
cause. Thus were the writings of Arius condemned
to the flames at the Council of Nice ; and Constan-
tine threatened with the punishment of death those

who should conceal them. The Clergy assembled
at the Council of Ephesus, requested Theodosius II.

to cause the works of Nestorius to be burnt, and
this desire was complied with. The writings of
Eutyches shared the like fate at the Council of
Chalcedon ; and it would not be difficult to collect

examples of the same kind from each of the follow-

ing centuries."

When the Popes caused the nations of Christen-

dom to acknowledge their infallibility in all matters

appertaining to religion, they also took upon them-
selves the care and the right ofpointing out what Books
should, or should not, be read ; and hence originat-

ed those famous Expurgatory Indexes, which fur-

nish such ample materials for the Bibliography of
prohibited Books. There is a copious Ust of these

Indexes in the work of Peignot, to be immediately
noticed. The next step in the progress of usurpa-

tion was the licensing of Books. By the Council of

Lateran, held at Rome in 1515, it was ordered, that

in future all Books should, previous to publication,

be submitted to the judgment of Clerical Censors.
" To fill up the measure of encroachment," says

Milton, " their last invention v/as to ordain, that no
Book should be printed, as if St Peter had bequeath-^

ed them the keys of the Press also, as well as of Pa-
radise, unless it were approved and licensed under
the hands of two or three gluttonous Friars. Till

* See the chapter on Book Censors in Professor Beckmann's History ofInventions^
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liibliogra- then, Books were ever as freely admitted into the

pliy- world as any other birth ; tlie issue of the brain was
^""""Y"*^ no more stifled than the issue of the womb ; no en-

vious Juno sat cross-legged over the nativity of any

man's intellectual offspring." {Speech on the Libert jj

of tuilicensed Printing.)

The following works contain accounts of con-

demned and prohibited Books, and of the Indices Ex-

purgntorii. 1. Dissertatio historico-literaria de li-

bris combustis, in the seventh volume of Schelhorn's

Amcenitates Literarice. The same subject is resum-

ed in the eighth and ninth volumes. 2. Index

generalis Ubrorum prohibitorum a Pontificis ; in

usum Bibliotheca; Bodleiance ;
by Tho, James,^ l627-

We do not know that any other work of this kind

was ever published in England. 3. Francus De
Papistarum Indicibus Ubrorum prohibitorum, pub-

lished at Leipsic in l684. 4. Thesaurus Bibliogra-

phicus ex Indicibus Ubrorum prohibitorum congestus,

published at Dresden in 1743. 5. Dictionnaire

Critique et BibUographique des principaux Livres

condamnes an Jeu, supprimes ou censures, par G.

Peignot, 2 vols. 8vo, Paris, 1806. This Book is

amusing, and gives a copious list of Indices Ex-

purgatorii, as well as of authors who have treated

of the subject of condemned Books in general

:

but it cannot be allowed, that it contains anything

approaching to a complete enumeration of the prin-

cipal works which come under the scope of the title-

page. There are very few English Books noticed,

either those condemned in this country, or those

prohibited in others ;
though in this latter class, the

most valuable of our philosophical and literary

works would be found to be named. One of

the most preposterous sentences of prohibition, in-

curred by an English author, is that mentioned in

a letter from Sir John Macpherson, while in Spain,

to Mr Gibbon, viz. that Smith's Wealth of Nations

was prohibited there " on account of the lowness of

its style, and the looseness of its morals." (Gibbon's

Posthumous Works, Vol. III.)

We should like to see an accurate account of

works which have been condemned to the flames,

or suppressed, in Britain. In former times, we

should find some as abominable instances of oppres-

sion in this particular, as ever disgraced the worst

.governments of Continental Europe. The proceed-

ings against William Prynne, on account of his His-

triomastix, or Players Scourge, furnish a noted ex-

ample. We wish we could add, that these proceed-

ings have always been mentioned in our Histories, in

the terms which their singular atrocity is calculated

to call forth from every heart that has one chord in

unison with the rights of humanity. Prynne, who was

by profession a Lawyer, is characterized by Mr Hume
as being " a great hero among the Puritans." He
was in truth a very fanatical person ; but his learning

was immense, his courage unconquerable, and his

honesty certainly as great as that of any of his op-

R A P H Y.

ponents or oppressors. His Hisiriomastix, a quar- Pribliogti

to of upwards of a thousand closely printed pages, ,
I''')'*

with all its margins studded with authorities, came '^"^^

out in H)33 ; and was intended to decry all drama-
tic amusements, and all jovial reci'eations, and to

censure the lax discipline, and the Popish ceremo-
nies of Prelacy. In the Alphabetical Table at the

end of the volume, there is a reference in these words,
— Women actors, notorious ivhores ; and as the Queen
sometimes acted a part in Dramas played at Court, it

was represented that Prynne pointed at her Majesty

in this reference, and that the Book was in fact in-

tended as a satire upon the Government. He was ac-

cordingly prosecuted in the Star-Chamber for a libel.

The Book, which the Judges described as a huge mis-

shapen monster, in the begetting of which the Devil

must have assisted, was condemned to be burned;
and after the example of foreign countries, this was
ordered to be done, for the first time in England, by
the hands of the hangman. It was ordered, that

Mr Prynne should be expelled from Oxford, he be-

ing a graduate in that University ; and also from the

Bar. He was farther sentenced to pay a fine of five

thousand pounds, and to endure perpetual imprison-

ment ; but this was not yet all ; he was condemned to

stand in the Pillory on two successive days, in West-
minster and Cheapside, there, on each day, to have
an ear cut off. One of the Judges, who represented

the Queen's virtues as such that neither oratory nor

poetry could do any thing like justice to them, was for

making the fine ten thousand piftmds; stating, that he
knew it was much more than Mr Prynne was worth,

yet far less than he deserved to pay ; and he wished

farther, that his nose should be slit and his fore-

head burned in addition to the loss of his ears, be-

cause he might buy himself a perriwig, and so hide

that loss. * The Book, which involved its author in

such unprecedented calamities, had actually been li-

censed, according to the regulations which then ob-

tained for the licensing of Books for publication ; but j

it was stated, that the Licenser had not read the whole

of it. Well might Sir Simonds D'Ewes speak of this

as a terrifying trial. " Most men," says he, " were
affrighted to see, that neither Mr Prynne's Aca-
demical nor Barrister's Gown could free him from

the infamous loss of his Ears; and all good men
conceived this would have been remitted

; many
asserted it was, till tlie sad execution of it. I

went to see him a while after," continues Sir

Simonds, " in the Fleet, to comfort him; and

found in him the rare effects of an upright

heart, by his serenity of spirit and chearful pa-

tience." f The account which Mr Hume gives
\

of this nefarious trial and sentence—dwelling
'

chiefly on the acrimonious and ridiculous parts of

the Puritan Prynne's character and Book—whol-

ly passing over the miscreant sycophancy of his

Judges, and but gently censuring their appalling

and ruthless cruelty—is characteristic enough of

* See Prynne's Trial in the Collection of State Trials, Vol. III. of the 8vo Edition.

f See Extracts from MS. Journal of D'Ewes's Life, published in Nichols's Bibliotheca Topographica Bri-

tanniea. No. XV.—These Extracts contain soime curious scraps of history and anecdote ; but it is much to

be regretted that the Editor had not the discretion to suppress the atrocious calumny upon Lord Bacon..
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iliogra- his general principles and manner ; and well calcu-
•^'y* lated to show, that, with all his penetration, and phi-

V^^losophic spirit, and charms of style, he was still

deficient in some qualities of a Historian, without

which. History cannot be rendered profitable either

to Princes or to People.

VII. Of Bibliographical Dictionaries and Cata-

logues,

The works which fall to be considered under this

section, sometimes called Dictionaries, sometimes

Catalogues, and sometimes Bibliothecce, constitute

the most generally useful and interesting class of

Bibliographical publications. By showing what
has been written in all the various branches of hu-

man knowledge, in every age and country, they act

as useful guides to the inquiries of every class of the

learned
;
while, by pointing out the differences of

editions, they constitute manuals of ready information

to the professed Bibliographer.

Works of this class are called General or Particu-

lar, according as their object is to indicate Books .in

all, or in one onlj', of the departments of Science
and Literature. The former only aspire to point out

rare or remarkable Books ; for no attempt has yet

. been made, or probably ever will be made, to com-
pile a universal Bibliographical Dictionary. On the

other hand, it is the object particular Dictionaries

to notice all, or the greatest part, ofthose Books which
have been published on the subjects which they em-
brace ; and hence their superior utility to those who
are engaged in the study of any particular science or

subject.

The works of the former class, which chiefly de-

mand our notice, are the following:— 1. Bibliogra-

phie Instructive, ou Traite de la Connoissance des

Livres rares et singuliers, par G. F. De Bure ; in

seven volumes octavo, published at Paris between
1763 and 1768. The books described in this v,-ork

are arranged, in appropriate subdivisions, under the

five grand classes of Theology, Jurisprudence, Sciences

and Arts, Belles Lettres, and History ; and the clas-

sification which it exemplifies is that generally fol-

lowed by foreign Bibliographers. The names of the

authors in all these classes are arranged alphabeti-

cally in the last volume ; but it has no index to ano-
nymous works,—a want, however, which was after-

wards supplied by another hand, in a thin octavo vo-

lume published in 1782, entitled Bihliographie In-
structive, tome dixieme. This is called the tenth vo-

lume, because De Bure had himself published a Sup-
plement of two volumes in I769. Its title is. Sup-
plement a la Bibliographic Instructive, ou Catalogue
des Livres de Louis Jean Gaignat. De Bure was a
Bookseller at Paris, of great eminence in his profes-

sion, but still more distinguished for extensive in-

formation in all matters appertaining to Bibliography
and Literary History ; and, accordingly, his work
is still the delight of Bibliographers, though it has
been followed by otliers which indicate a much greater
number of Books, and which also, in some particulars,

excel it in accuracy. 2. Dictionnaire Typographique,
Historique, et Critique, des Livres rares, estimes et

Vecherches en tons genres, par J. B. L. Osmont

;
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2 vols. 8vo, Paris, 176*8. This, work is more ample Bibliogia,-

in notices of Italian Books than that of De Bure.
^^^J!^^^^^

3. Dictionnaire Bibliographiqne, 3 vols. 8vo. Paris,

1790. This work, generally known under the name
of Cailleau's Dictiona7-y, was compiled, according to

M. Barbier and others, by the Abbe Du Clos. It

was republished in 1800, with a Supplementary vo-

lume, by M. Brunei. It has been already mention-

ed, that the third volume has a separate alphabet for

anonymous Books. 4. Manuel du Libraire et de

I'Amateur de Livres ; contenant, lo, Un nouveau

Dictionnaire Bibliographique ; 2o, Une Table en

Jbrme de Catalogue Raisonne ; par J. C. Brunet.

This work was published in three volumes octavo

in 1810, and republished with large additions, mak-
ing in all four volumes, in It contains a
much greater proportion both of English and of Ger-
man Books, than any of the preceding compilations

;

and its plan is such as to afford all the advantages

both of a Dictionary and a Classed Catalogue ; three

of the volumes being employed to indicate Books
under their names in alphabetical order; and the

fourth, to class them, divested of all Bibliographi-

cal details, according to the system generally fol-

lowed. The prices of the rarer Books are given

from the principal sales that have taken place of late
^

years in France and other countries ; so that, upon
the whole, this work, though it has less literary inte-

rest than that of De Bure, is probably the best Bi-

bliographical Dictionary extant, for the purposes of

the professed Bibliographer.

In the class of Gewer«/ Bibliographical Dictiona-

ries we must also place the following work, though
its limitation to Books in the learned and Eastern
languages, renders it much less general in its plan

than those we have described. It is entitled, A
Bibliographical Dictionary, containing a Chrono-
logical Account, alphabetically arranged, of the most

curious and useful Books in all departments of Learn-
ing, pid}lished in Latin, Greek, Hebrexv, Arabic,

and other Eastern languages. It was published in

1803, in six volumes duodecimo, and the author,

we believe, is Dr Adam Clarke. To the princi-

pal works noticed in this Dictionary, there are

added Biographical Notices and Criticisms ; but
the author would have judged more wisely, had he
included Books in the modern languages, instead

of deviating so largely, and with such small preten-

sions to novelty, into the provinces of Biography and
general Criticism. The Supplement, which he pub-
lished in two duodecimo volumes in I8OG, under
the title of The Bibliographical Miscellany, contains,

among other matters, an account of English trans-

lations of the Classics and Theological writers ; a
list of the cities and towns where printing was
established in the fifteenth century ; and a list of
authors on Literary History and Bibliography.

Some writers have complained, particularly M.
Canius, that these Bibliographical Dictionaries have
been too exclusively devoted to the indication of rare

and curious Books ; and that they notice but few com-
paratively, of those whose value consists only in their

utility. " Je voudrois," says he, " qu'on suppleat a
ce defaut ; et que, dans une Bibliographie formi6e

sur un non nouveau plan, on indiquat quels sont, re-
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Bibliogra- lativement a chaque genre de connoissance, les livres

les plus instructifs." * The Manuel of M. Brunet,^^y^-^ we may observe, which was published subsequent to

the period of this remark, contains the titles of a much
greater number of useful Books, than are to be found
noticed in any of the other General Bibliographical

Dictionaries ; but it certainly does not, and indeed
was not intended, to realize the idea of such a Dic-
tionary as was wished for by M. Camus.

It has sometimes also been alleged, that these

Dictionaries, by pointing out so many curious Books,
and rare Editions, have contributed greatly to the dif-

fusion of that singular species of disease called the Bi-
bliomania. We do not doubt that they may have help-

ed to do so ; but the truth is, that this disease has
a much deeper root in the vanities of human nature,

and is of much more ancient date, than some per-

sons seem to imagine. It gave great offence to So-
crates and to Lucian ; f and its prevalence among his

countrymen had called forth the animadvei-sions of
Bruyere, long before the popular work of De Bure
gave such an acknowledged zest and pungency to

the taste for amassing literary curiosities.

The number of Dictionaries, Catalogues, and Bi-
hliothecce, applicable to particular departments or
provinces of Learning, is much too great to permit us
to do anything more than to point out a few of the
most remarkable and useful among them. Lipenius,

a learned German Divine and Professor, born in 1630,
and who died in 1692, worn out, as Niceron says, by
labour and chagrin, compiled a Bibliotheca Theolo-
gica, a Bibliotheca Juridica, a Bibliotheca Philoso-

pkica, and a Bibliotheca Medica, making in all six

volumes folio. The Bibliotheca Juridica has been
several times reprinted, and two Supplements have
been added to it, one by Schott, published at Leipsic
in 1775, and the other by Senkenberg, also published
there in 1789, making in all four volumes folio. An
immense number of Books are indicated in each of
these Bibliothec(B of Lipenius ; of all of which the
plan is, to arrange the Books alphabetically accord-
ing to their subjects, each Bibliotheca having also

an alphabetical table of the names of the authors
' whose works are arranged under the alphabet of

subjects. The Bibliotheca Juridica, owing to the

corrections and additions which it has received, forms
by much the most valuable part of this series. In
regard to Jurisprudence, we may farther mention
Bridgman's Legal Bibliography/ ; and the valuable
work of M. Camus, entitled, Lettres sur la profession

d'Avocat, et Bibliotheque choisi des Livres de Droit.

There are some truly excellent Catalogues of Works
in the Sciences, and in Natural History. Such are

Dr Young's Catalogue of Works relating to Natural
Philosophy and the Mechanical Arts, annexed to his

Lectures on Natural Philosophy ; the Bibliotheca

Mathematica of Murhard ; the Bibliographie Astro-

Morw/y/ie of La Lande ; and the Catalogus Bibliothe-

ca Historia Naturalis Josephi Banks, by Dr Dry-

ander
;
which, though the title seems to prohiise on- Bibliogr

ly the catalogue of a private Library, is allowed to P''^*

furnish the most complete and best arranged view of

Books in Natural History, ever published in any coun-
try. In the great department of History, there have
been published various Bibliothecce, some of them
embracing the historical works of all ages and coun-
tries, and others, those only which relate to particu-

lar countries. The Bibliotheca Historica of Meusel,
an immense work, consisting ofabove twenty volumes,

and not yet completed, is of the former class. It in-

cludes Voyages and Travels; but ofBooks of this class,

there is an excellent separate Catalogue in six volumes

octavo, by M. Boucher de La Richarderie ; published

at Paris in 1808. We must observe, however, that

this work would have been better suited to the le-

gitimate ends of such a compilation, had the author

confined himselfto Bibliographical notices, and wholly

refrained from those long extracts by which his Book
has been so much enlarged. Ofthe class ofBibliothecce

applicable to the history of particular countries, the

Bibliotheque Historique de la France, originally pub-

lished in 1719 in one volume folio, but in the last

edition published between I768 and 1778, extended

to five volumes, is by far the most splendid and per-

fect example. It contains nearly fifty thousand ar-

ticles as well in Manuscript as Printed, methodically

arranged under the different heads of French history

to which they relate, and accompanied with a com-
plete set of indexes to authors and subjects.

We must refer such of our readers as are desirous

of seeing a fuller list of Catalogues of Books in the

different branches of knowledge, to the Repertoire

Bibliographique Universel of M. Peignot ; a useful,

but ill arranged Book.

It does not belong to our plan to notice Catalogues

of particular Libraries ; but we may observe, that

Classed Catalogues of extensive Collections are justly

regarded as rich storehouses of information by all

inquirers after Books. We cannot but add, that in

this Country, we are greatly, we might with pro-

priety say, shamefully, behind the Continental Nations

in this respect. Catalogues of this kind might have

been expected from the Directors of the British Mu-
seum, and from the great Universities of Oxford and

Cambridge, so rich in Books, in leisure, and en-

dowments ; but it was a Law Society of Scotland,

we believe, namely, the Society of Writers to his

Majesty s Signet, which set the first example in

Britain, of publishing a Catalogue of their Libi'ary,

so arranged, as to enable every one to turn at once to

the class of Books which immediately interests his

inquiries.

VIII. Of the Classification of Books.

The classing of Books in a Catalogue, so as to fur-

nish a correct systematic view of the contents of an

extensive Library, is a task of great difficulty and im-

* Memoires de VInstitut National.—Class—Litt. et Beaux Arts. Tom. II.

•j- Lucian's piece, called in Francklin's translation of his works. The Illiterate Book-Hunter, is perhaps the

bitterest satire upon Book-Collectors, who are not Book.readers, ever printed.
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iogra- portance. In order to this, it is necessary to refer

y- every Book to its proper place in the general system

of human knowledge ; and to do so with precision, it

is necessary to have clear and exact ideas of the

scope and objects of all the departments and branches

of which that system consists. The utility of Cata-

logues so classed is very great, and consists obviously

in this, that the Books upon any subject are found

at once by referring to the proper head ; whereas in

Alphabetical Catalogues, the whole must be perused

before we can ascertain what Books they contain

upon the subjects which interest us. All who duly

consider the matter, therefore, must concur in Dr
Middleton's brief and emphatic description of such

an undertaking, as res sane magni momenti, multiqiie

sudoris. *

Whether Classed Catalogues were in use among the

ancients, is a piece of information which has not

descended to us. The first who is known to have

written upon the subject was a German, named
Florian Treffer, who published a method of classing

Books, at Augsburg, in 1560. Cardona, in 1587j

and Scholt, in I6O8, published treatises upon this

subject ; and in l627, Gabriel Naude, a writer of no

small celebrity in his day, published his Avis pour

dresser une Bibliotheque, in which he treats of the

principles of classification. The Catalogue which he

compiled of the Library of the Canon De Cordes,

afterwards purchased by Mazarin, was published in

1643, and is esteemed a curiosity among Bibliogra-

phers. In the early part of the eighteenth century,

Gabriel Martin, a learned Parisian Bookseller, who
seems to have been much employed in compiling

Catalogues, chalked out a system of arrangement,

which, in a great degree, superseded all other

systems, and which, in its leading divisions, is still

generally followed on the Continent. Various other

systems have, however, been proposed by the Biblio-

graphers of France and Germany ; but, before pro-

ceeding to any particular notice, either of the system

of Martin, or of those which differ from it, we must

observe, that all who have written upon the subject,

seem to have confounded two objects, as we think,

perfectly distinct—the arrangement to be followed

in the Catalogue of a Library, and that to be followed

in placing its Books. They all suppose the same
nicety and exactness of classification to be equally

necessary, and equally practicable in both. Now,
we must remark, that where there is a Classed

Catalogue, the grand objects of all arrangement

are sufficiently provided for, independently of the

location of the Books; and, if there should not

be a Classed Catalogue, it seems very clear, that

the bulk of those who frequent a public Library,

could derive little, if any, benefit from an elabo-

rate classification of the Books on the shelves

;

even supposing it practicable to effect and main Bibhogra-

tain it. The chief end of any arrangement that is

made on the shelves, ought to be, to aid the memory,
and abridge the labour of the Librarians ; and all that

is useful in this respect, may be accomplished, by
means of a much ruder plan, than could be tolerated

in any Catalogue pretending to Classification.

The system generally followed, as we have already

mentioned, is that of Martin ; which divides books

into the five great classes of Theology, Jurisprudence,

Sciences and Arts, Belles Lettres, and History. Each
of these classes has divisions and subdivisions more
or less numerous, according to the number of the

branches to be distinguished ; and it is in the distri-

bution of these, that the chief differences are found

in foreign Catalogues ;
though the divisions and sub-

divisions of De Bure, as exemplified in his Biblio-

grapkie Instructive, are those commonly followed.

Some Bibliographers, however, have proposed to

alter the order, others to diminish, and some to

increase the number of the primitive classes ; while

a few have proposed systems altogether diiferent,

and greatly more refined in their principles of

classification. M. Ameilhon, in a paper published

in the Memoirs of the. French Institute, proposes

the following leading divisions: Grammar, Logic,

Morals, Jurisprudence, Metaphysics, Physics, Arts,

Belles Lettres, and History, f In this arrange-

ment. Theology, to which he has great objections as

a separate class, is transferred, with evident impro-

priety, to the class of Metaphysics. M. Camus has

also investigated the principles according to which

Books ought to be classed, in another paper in these

Memoirs, already quoted ; but, as he has not re-

duced his method, which proceeds on views much
too fanciful for the purpose, to specific heads, we
can only refer our readers to his paper. Equally

remote from the proper objects of a classed Cata-

logue, are the systems proposed by M. Peignot, and
by M. Thiebaut. The former takes the well known
speculations of Bacon and D'Alembert, as to the

Genealogy of Knowledge, for the basis of his system;

and thus fixes upon three principal heads or classes,

under the names of History, Philosophy, and Imagi-

nation ; with the addition of Bibliography as an in-

troductory class. In the system of the latter, there

are, in like manner, only three principal heads,

founded upon a division of Knowledge, into know-
ledge Instrumental, Essential, and Suitable.

Germany has also produced a variety of Biblio-

graphical systems ; some of them as absurdly refined

as those just mentioned ; while others, that of Leib-

nitz, for example, are better adapted to practical pur-

poses. The classes proposed by this eminent Philoso-

pher are as follows : Theology, Jurisprudence, Medi-
cine, Intellectual Philosophy, Mathematics, Natural

* See his very judicious Tract, entitled, Bibliothecce Cantabrigiensis Ordinandce Methodus, in the fourth

Volume of his Works,

f Mimoires de Vlnstitut National. Class—Litt. et Beaux Arts, T. II.

X See Dictionnaire de Bibliologie, par G. Peignot, art. Systeme.
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Bibl'o^rra- Philosophy, Philology, History, and Miscellanies. *

P'^y* Another system, not very remote from this, is that

^ proposed by M. Denis, keeper of the Imperial Li-

brary at Vienna ; in which books are divided into

the classes of Theology, Jurisprudence, Philosophy,

Medicine, Mathematics, History, and Philology. This

system is developed in his Introductioji to the Knoto-

iedge of Books, to be afterwards described.

Dr Middleton is the only British author, so

far as we know, who has written any separate

tract on the classification of Books. The classes

proposed by him are these : Theology, History,

Jurisprudence, Philosophy, Mathematics, Natural

History, Medicine, Belles Lettres f'Literce humo'
nionesj, and Miscellanies. His object in the tract

referred to, was to recommend the adoption of this

arrangement for a Catalogue of the University Li-

brary of Cambridge ; and whatever may be its de-

fects, it cannot be questioned that a printed Cata-

logue of this collection so classed, would have proved

of much utility ; and would have helped to wipe

away that stain of remissness in this particular,

which still unfortunately attaches to our great Uni-

versities.

Naud6 mentions a writer, who proposed to class all

sorts of Books under the three heads of Morals,

Sciences, and Devotion ; and who assigned, as the

grounds of this foolish arrangement, these words of the

Psalmist, Disciplinam, Bonitatem, et Scicntiam doce

me. We confess, that all such systems as those of M.
Peignot and M. Thiebaut, when applied to the forma-

tion of Catalogues, appear to us quite as absurd as

this system deduced from the Canticles. The re-

mark which Naude applied to it, that it seemed in-

tended " to crucify and torture the memory by its

subtilties," is just as applicable to the former. That
system, he adds (we use the words of Evelyn's

'Translation of his Avis pour dresser une Biblio-

theque), '* is the best, which is most faCile, the least

.intricate, and the most practised; and which follows

the faculties of Theology, Physic, Jurisprudence,

Mathematics, Humanity, and others." M. Ameilhon
also objects decidedly to all over refined Bibliogra-

phical systems, and particularly to those which aspire

to follow the genesis and remote affinities of the dif-

ferent branches of knowledge. " L'execution,"

says he, " en seroit impossible ; ou si elle ne I'etoit

pas, au moins entraineroit-elle des difficultes, qui ne

pourroient etre surmontees que par dfes hommes pro-

fondement refleches et exerces aux meditations me-
taphysiques." f The truth is, that when Bibliogra-

phers speculate in this field with a view to Catalogue

making, they entirely forget their proper province

and objects. They have nothing whatever to do with

Genealogical Trees of knowledge, or with any mode
of classing Books which is founded upon remote and

arbitrary abstractions. The whole use and end of a

Classed Catalogue is to furnish a i*eady index to

Books, arranged according to their subjects ; and

that arrangement is therefore to be preferred, which Biblioj

is founded upon the most obviously marked, and ge- P'^y

nerally re^cognised divisions of those subjects. We
may add, that to compile a good Catalogue of an ex-
tensive Library, even on this humbler plan, would
require more ability, and more correctness of know-
ledge, than are often likely to be employed in such
an undertaking.

Though we are not altogether satisfied with the
division and order of the classes in the system com-
monly followed, we have no doubt, that by means of
an additional class, and a correct arrangement of the

subdivisions, a Catalogue might be formed, perfectly

adequate to every useful purpose. We allude to

a class, such as is partly indicated in the schemes both
of Leibnitz and Middleton, for the reception of all

Encyclopaedical works, of Collections of treatises on
various subjects, and Works of authors who cannot
with propriety be limited to any one division of

knowledge. M, Camus thinks, that the latter de-^

scription of works may be properly enough entered

in the class in which their authors most excelled

;

those of Cicero, for example, among the Ora-
tors ; :|;

but, not to mention the evident incongruity

of placing a collection, so multifarious as Cicero's

works, under Oratory, there may sometimes be room
for uncertainty, as to the division under which, ac-

cording to this rule, an author's works ought to be
sought. These incongruities and inconveniences, to-

gether with those which must arise from placing.

Encj^clopaedias, and General Collections, under
any of the con)mon divisions, can only be reme-
died by a Miscellaneous Class ; and while this

class ought to indicate, in one of its divisions, the

Collective Editions of an author's works, his separate

treatises ought to be entered under the subjects to

which they belong
; as, without this, the Classed

Catalogue will not fully answer its purpose, of

showing what has been written by the authors

contained in it, on the different branches of know-
ledge. Thus, a Catalogue compiled upon this plan^

would not only be rendered more consistent in its

arrangement, but much more complete as an index

to the materials of study,

IX. Of Bibliography in general.

It was our object in this article, to institute such

a division of the general subject, as should enable us

to point out the best sources of instruction and in-"

foi-mation in regard to all its branches ; and in order

to complete our view, we have still to notice some
of those works which treat generally of all matters

appertaining to Bibliography. We do not know
any Book that presents a well written, judicious, and
comprehensive digest of these matters ; but there are

several, nevertheless, which contain much curious

and useful information in regard to them. 1. The

Introduction to the Knowledge ofBooks (Einleitung in

* Idea Leibnitiana Bibliothecce Publicce, Secundum Classes Scientiarum Ordinandce,Jusior, et confractiot.

Works Vol. V.
-j- M m. de I'lnstit. Class, Litterat. et Beaux Arts, Tom. I. p. 483.
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BucherTcunde) ,

by M. Denis, whose Supplement to

Maittaire, and Bibliographical system, we have al-

ready mentioned, is of this description. The last edi-

I tion, published at Vienna in 1796, consists of two vo-

lumes quarto. It has never been translated from the

original German; and it is to be observed, that though

it treats of the substances, forms, and classification of

Books, it cannot be considered as a merely Biblio-

graphical work, a large portion of it being devoted to

the general History of Learning. The author, who
was long principal Librarian of the Imperial Library

at Vienna, died in 1808. In Germany he ranks high,

not only as a Bibliographer and general Scholar, but

as a Poet. He was the first who made his coun-

trymen acquainted with the Poems of Ossian, by

means of a poetical translation, which he published

in 1768. His own poetry has much of the spirit

and manner of the ancient Bards of the North ; but

he unfortunately chose hexameters for his transla-

tion of Ossian,—a form of verse not at all suited to

the genius of the poetry which bears the name of

that Bard. We are told, that his brother Poet,

Alxinger, who died a year or two before him, had

bequeathed his Head to augment the craniological

stores and science of Dr Gall ; a destination which

Denis appears not at all to have relished for his own
iiead, and to have feared that it might yet take it ; for,

by his testament, he enjoined his executors, in very

positive terms, to see his body inhumed without

dismemberment. * ^.Manuel Bibliographique, ou Es-

sai sur la connoissance des livres, des formats, des

editions, la maniere de composer une Bibliotheque,

etc.; par G. Peignot, published in 1800. 3. Dic-

tionnaire raisomie de Bibliologie, contenant I'explica-

tion des principaux termes relatifs a la Bibliographic

;

des notices sur les plus celebres Bibliographes ; et

I'exposition des dilFerens systemes Bibliographiques

:

in 3 vols. 8vo; by the same author. Bibliography is

certainly indebted to this industrious compiler; but his

vague and extravagant notions of its objects and rank

have too often led him into confusion in his Books,

4. Cours de Bibliogi^aphie, eu la sfiience du Bi-

hliothecaire ; par C. F. Achard, in S vols. 8vo, pub-

lished at Marseills in I8O7. The chief value of

this compilation consists in its details of the dif-

ferent systems which have been proposed for classi-

fying Books. We learn from the Introduction, that

M. Francois de Neufchateau, when Minister of the

Interior, gave orders that the Librarians of all the

Departments should deliver Lectures ou Bibliogra-

phy ; but that the plan, which indeed savours some-

what of Bibliomania, entirely failed ; these Librarians

having been found quite incapable to prelect upon

their vocation. 5. Introduction to the Study of Bi'

bliographt/i to which is prefixed a Memoir on the pub-

lic Libraries of the Ancients ; by Thomas Hartwell

Horne, in 2 volumes 8vo, published at London in

1814. This, which is the only English Book of its

kind, is chiefly translated and compiled from the

French Bibliographical Works, and will be found use-

ful to those who have not access to them. It con-

tains full lists of Writers on Bibliography and Lite-

rary History ; and the fullest account we have seen

of Catalogues of Libraries both British and Foreign.

The specimens of early Typography, and of the

Vignettes and Monograms of the early Printers, are

very neatly executed.

We do not understand what this writer means,

when he describes his Book as intended for " an In-

troduction to the infajit Science of Bibliography."

He seems to have allowed himself to be imposed up-

on, by the vague verbiage of those French Writers,

who claim for this branch of knowledge a character

of vastness which does not belong to it. Bibliography

certainly presents a pretty wide field of inquiry, and

in which there is yet room for many useful works ;

but it must appear evident from the details contained

in the present article, that this field has in almost

every part been long cultivated; if not always with

perfect taste and judgment, yet with great industry,

and so as to yield very profitable returns to the

Commonwealth of Learning.

pi'y

II

BICHAT (Marie Francois Xavier), celebrat-

ed as an Anatomist and Physiologist, was born in

France, at a village called Thoirette, on the 11th

of November 1771. Great attention was paid

to his education by his father, who was himself

a physician, and who initiated him at an early age
in those studies which were to prepare him more par-

ticularly for the profession to which he had destined

him. He studied first at the College of Nantua, and
afterwards at a seminary at Lyons ; and was early

distinguished for that activity of mind and facility in

acquiring knowledge, which are the sure presage of

great attainments at a mature age. In Mathematics

and the Physical Sciences more especially dependant

on abstract reasoning, for which he showed a re-

markable predilection, he made rapid progress. He
afterwards became passionately fond of Natural His-

tory, and devoted all his time to this new study.

He had already made considerable advances in

this branch of science, as he had before done in

Natural Philosophy and Mathematics, when his ar-

dour was suddenly checked by the reflection that

he was engaging in pursuits that were boundless

in their object, and that were in danger of lead-

ing him too far from his future profession, through

which alone he aspired at celebrity. Bidding a-

* Biographie Universelh, Tom. II. v. Denis.
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Bicbat. dieu, therefore, with a singular effort of resolu-

>««*~Y--=«w tJoiij to his favourite occupations, he applied him-

self at once with great diligence to the study of

Anatomy and Surgery, under the guidance of Pe-

tit, who was chiel-surgeon to the Hotel Dieu at

^ Lyons. It is also curious that, some time after he

had fully engaged in this course of instruction, he

experienced a relapse of his passion for Mathematics

to such a degree, that, yielding to the fascination, he

resumed his early studies, in which, however, he had
sufficient discretion to restrict himself within such

limits as did not interfere with his medical pursuits.

Petit soon discerned the superior talents of his pu-

pil
;
and, although he had scarcely attained the age

of twenty, employed him constantly as his assistant

in his professional labours. The revolutionary dis-

turbances, which raged with so much fury at Lyons,

unfortunately interrupted his progress, in the midst

of the flattering prospects which were opening to

him : and flying from the horrors of the siege, which

that devoted city was about to sustain, he took refuge

in Paris, about the end of the year 1793. He there

resumed the course of his professional studies, and

became the assiduous attendant upon the Lectures of

the celebrated Dessault ; and in this, as in the for-

mer instance, became, in no long time, the com-
panion and friend of his instructor. His merit was

brought to the notice of Dessault by an accidental

circumstance. It had been an established custom

in the school, that the substance of the lecture of

the preceding day was to be recapitulated, as an ex-

ercise, before the whole class, by one of the pupils,

selected for this purpose. It happened one day that

the pupil on whom this task devolved was absent at

the time when he was expected to perform it, and the

Professor asked if any one among his auditory would

offer himself as a substitute. Bichat boldly came for-

ward to volunteer his services, and acquitted himself

to the admiration of all his hearers. The subject he

had to explain was the theory and treatment of frac-

tures of the clavicle. The exact analysis which he

made of the instructions contained in the lecture, the

copiousness and novelty of his illustrations, and the

spirit of order and of method which characterized

the whole of his exposition, joined to the modesty

with which he stated some doubts, as well as some
original views which he had taken of the subject,

revealed at once the extent and vigour of his genius,

and the expectations which might justly be enter-

tained of his future eminence in his profession. Des-

sault, in particular, was strongly impressed with the

superiority he had manifested over all his other pu-

pils ; and from that day he became an inmate in his

house, and was treated in all respects as an adopted

5on. The opportunities which fortune thus placed

within his reach were eagerly employed ; and the

favoured pupil showed himself worthy of the protec-

tion and confidence which he received. We find

him, between the years 1793 and 1795, actively

participating in all the labours of Dessault : visiting

his patients both at the hospital and in private, ac-

companying him every where, as his assistant in his

operations, and writing the greater part of his let-

ters, in answer to those who consulted him from a

B I C
distance. His exertions by no means closed with Bichk

the day ; and he passed a great portion of the night ^

in assisting to conduct the experimental researches

on the diseases of bones, in which that able surgeon

was engaged, and in consulting, previous to each
lecture, the works of the ancient authors on the sub-

jects to which they related. Whatever Dessault ex-

pressed a desire to have done, and he often required

more than an ordinary person would have supposed
it possible to perform, was sure to be accomplished

within the requisite time by his indefatigable pupil.

Notwithstanding these multiplied occupations, Bichat

found means to prosecute his own researches in Ana-
tomy and Physiology, to which he devoted every in-

terval of leisure he could seize. The sudden death

of Dessault, who was snatched from the world in the

meridian of his fame, was a severe stroke of adver-

sity to Bichat ; but the event, though it deeply af-

flicted, did not discourage him : and though it might
interrupt for a time, did not eventually relax his ef-

forts at advancement. His first care seems to have

been to acquit himself of the obligations he owed his

benefactor, by contributing to the support of his wi-

dow and her son ; and by conducting to a close the

fourth volume of Dessault's Journal de Chirurgie.

To this volume he subjoined a biographical memoir
of its author, in which he pays a just tribute to his

merit. His next object was to reunite and digest

in one body the different surgical doctrines which

Dessault had advanced in fugitive papers, published

in various periodical works. Of these he, in 1797,
composed a work, in two volumes octavo, entitled

CEuvres Chirurgicales de Dessault, ou Tableau de sa

Doctrine, et de sa Pratique dans le Traitement des

Maladies Externes : a work in which, although he

professes only to explain the ideas of another, he de-

velopes them with the clearness and copiousness of

one who is in perfect possession of the subject which

he treats. He was now at liberty to pursue the full

bent of his genius, and soon arrived at those com-
prehensive and masterly views of Physiology, which,

when afterwards developed in his writings, gained

him so much applause. Undisturbed by the storms

which agitated the political world, he pursued with

steadiness the course he had meditated, and direct-

ed his more immediate attention to Surgery, which
it was then his design to practise. We meet with

many proofs of his industry and success, at this pe-

riod, in the Recueil de la Societe Medicale d'Emu-
latiouy an association of which Bichat was one of

the most zealous and active members. Three me-
moirs which he communicated, were published by
the Society in 1796 ; the first, describing an im-

provement in the instrument for trepanning ; the se-

cond, detailing a new process, which he devised for

the ligature of polypi ; and the third, in the distinc-

tion to be observed in fractures of the clavicle, be-

tween those cases requiring the assistance of art,

and those in which its interference would be of no

avail. In 1797, we find him undertaking the ardu-

ous task of instructing others, which he commenced
by a course of anatomical demonstrations. Not ex-

pecting any great number of pupils, he had hired a

small room for the purpose ; but his merit as »
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teacher soon attracted a crowd of auditors ; he was

obliged to enlarge his theatre, and was also encour-

aged to extend the plan of his lectures, and to an-

nounce what had hitherto never been attempted by

one so 3'^oung and inexperienced, a course of opera-

tive surgery, if the boldness of the enterprise was

calculated to excite surprise, his success in the exe-

cution of it was still more astonishing. His reputa-

tion was now fully established, and he was ever4lfter

the favourite teacher with the students who resorted

to the capital. In the following year, 1798, he

gave, in addition to his course on Anatomy and ope-

rative Surgery, a separate course of Physiology. But

the exertion of speaking, which these numerous
courses of lectures, all of which he conducted at the

same time, required, was more than his frame could

bear ; and a dangerous haemoptysis, with which he

was seized in the midst of his labours, obliged him
to interrupt them for a time, and warned him that

there are limits to human strength. But the danger

wa.s no sooner passed, than the lesson seems to have

been disregarded ; for we find him plunging into

new engagements with the same ardour as before.

He had now scope in his physiological lectures for a

fuller exposition of his original views in the animal

economy, which were no sooner made known to his

pupils, than they excited much attention in the me-
dical schools at Paris ; and he was induced to pub-
lish them in a more authentic form. Sketches

of these doctrines were given by him in three pa-

pers contained in the Memoirs of the Societe Medi'
cale d'Emulation. The first is on the synovial mem-
branes ; in which he gives a more clear description

of the organ that secrets synovia, a fluid, the origin

of which had been a matter of much controversy.

The next contains an account of the membranes of

the human body in general, which he considers a-

part from the organs they invest and support, and
which they serve to supply with vessels ; and regards

as performing offices in the economy distinct from

those of the organs with which they are so connect-

ed. His last memoir relates to the symmetry, which
is so remarkable a feature in all those parts of the

body that are the instruments of the animal func-

tions, and which estabhshes so exact a similarity be-

tween the limbs and organs of sense on each side of

the body ;
while, on the other hand, no such regu-

larity can be traced in the forms and dispositions

of the viscera, which, like the heart, the stomach,

liver, and other organs of assimilation, are subser-

vient to the vital functions. He even assumes this

difference as the foundation of a marked distinction

between these two classes of functions ; the one,

being common to all organized beings, he denomi-
nates organic ; the other, as exclusively pertaining

to animality, he denotes by the name of animal

functions. The doctrines contained in these me-
moirs were afterwards more fully developed in his

Traite sur les Membranes, which appeared in 1800,
and which immediately drew the attention of the me-
dical world both at home and abroad. Some time

previous to this, he gave to the public a femall work,

in which he endeavoured to bring together, in a con-

flcRsed form, the lessons of Dessault relative to the

diseases of the urinary passages ; in the notes to this Bioliat.

volume, we may perceive the germ of many of those "''-^'v^

views which were peculiar to Bichat.

His next publication was the Recherches Physio-

logiques sur la Vie et sur la Mort, in 1800, which

consists of two distinct dissertations. In the first,

he explains at still greater length than he had pre-

viously done, his classification of functions, and is at

pains to trace the distinction between the animal

and organic functions in all its bearings. In the se-

cond, he investigates the connection between life

and the actions of the three central organs, the heart,

lungs, and brain, on which its continuance so essen-

tially depends. But the work on which he bestow-

ed the most attention, and which contained the

fruits of his most profound and original researches,

is the Anatoinie Generale, which was published in

four volumes octavo in 1801. It is founded on his

classification of the parts of the body, according to

their intimate structure ; in order to establish which,

he decomposes the animal machine, not merely into

the larger pieces of which it is formed, but into the

organic elements that constitute them. Of these

elementary parts or textures, as he terms them, into

which every organ may be ultimately analyzed, he
enumerates twenty-one different species. He con-

ceives each of these textures to possess a peculiar

modification of vitality, from which it derives those

properties that distinguish it from dead matter, and
that give rise to all the phenomena of the animal

economy, both in a healthy and diseased state.

Before Bichat had attained the age of eight-and-

twenty, he was appointed physician to the Hotel
Dieu, a situation which opened an immense field to

his ardent spirit of inquiry. In the investigation of

diseases, he pursued the same method of diligent ob-

servation and scrupulous experiment, which had cha-

racterized his researches in physiology. He learned

their history, not from books, but by studying them
at the bedside of his patients, and by accurate dis-

section of their bodies after death. He engaged in

a long series of examinations, with a view to ascer-

tain the exact changes induced in the various organs

by diseases, which he conceived, in every instance,

primarily to affect some one of their constituent tex-

tures, while the rest did not suffer any change, un-

less by the supervention of some other disease. In

the prosecution of these inquiries, he had, in less

than six months, opened above six hundred bodies.

As intimately connected with the practical exercise

of the healing art, he was anxious also to determine,

with more precision than had hitherto been attempt-

ed, the effects of remedies on the body. It must be
confessed, that our knowledge of the operation of

.

remedies is, for the most part, extremely vague and
conjectural; and it appeared to him an object of
great importance to rescue this branch of science

from the uncertainty in which a multitude of points

relating to it were still involved, by applying to it the

same methods of inductive reasoning as have, in

otlier sciences, been attended with so much success.

The basis of the inquiry was to be laid by collecting

a sufficient number of facts to admit of their being

compared and generalized. A large hospital could
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Iliciiat alone furnish tlie means of conducting such an in-

.,
ji vestigation ; and Bichat eagerly availed himself of

liKhnger.
^|^^ opportunities which his appointment at the Hotel

'""^^'"'^
Dieu now afforded him, of instituting on these sub-

jects a series of direct expei'iments on a very exten-

sive scale. He began by giving singly different me-

dicinal substances, and then watching attentively the

phenomena that ensued. He then united them in

various ways, first joining two together, then three,

and so proceeding to more complicated combina-

tions; and observed the particular changes in their

mode of operatmg, which i-esulted from their being

thus combined. So wide a range of experiments, it

is evident, could not have been conducted without

assistance ; and he selected forty of his young pupils

to aid him in collecting the requisite observations.

He had already, in this way, procured a vast store of

valuable materials for liis course of Lectures on the

Materia Medica, the completion of which was un-

fortunately prevented by his untimely death ; but a

.great part of the facts were subsequently published

in the inaugural dissertations of his pupils. Latterly,

he had also occupied himself with framing a new
classification of diseases.

During these arduous vocations, he never lost

sight of his anatomical pursuits, and had commenced
a new work on the subject, in which the organs were

arranged according to his peculiar classification of

their functions, under the title of Anatomic Descrip-

tive. He lived only to publish the two first volumes

of this work. It was, however, continued on the

same plan, and completed in three volumes more, by
Messrs Buisson and Roux, who had been his most

active assistants, and who appear to have been per-

fectly master of his ideas on the subject. His death

was brought on by a fall from a staircase at the Ho-
tel Dieu ; and although the accident did not at first

-appear serious, it excited so great a -degree of fever,

that his frame, already exhausted by excessive labour,

and enfeebled by constantly respiring the tainted air of

the dissecting-room, in which he had latterly passed

the greater part of his time, sunk under tl>e attack.

He died July 22, 1802, universally regretted by his

pupils, and attended to the last by the widow of his

benefactor, from whom he had never been separated.

Every tribute of respect was paid to his memory

;

his funeral was attended by above six hundred of his

pupils, and by a number of the Physicians in Paris.

His bust, together with that of Dessault, was placed

at the Hotel Dieu by order of the First Consul, in

joint commemoration of the man under whose fos-

tering protection so bright a genius was first brought

before the public, and of the pupil who nobly emu-

lated the fame of so great a master. We cannot,

indeed, refrain from admiration, when we contem-

plate all that Bichat has done in his profession in so

short a period of time, nor sufficiently lament that a

career so auspiciously begun, should, at the age of

thirty, have been so suddenly and prematurely ter-

minated, (w.)

BILFINGER (George Bernard), born 23d
January 1 693, at Canstadt in Wurtemburg, acquired

considerable celebrity as a Philosopher and Statesman.

His father was a Lutheran minister. By a singularity

B I L
of constitution, hereditary in his family, Bilfinger Uilfnig

came into the world with twelve fingers on his hands,
and twelve toes. An amputation happily corrected

this deformity. Bilfinger, from his earliest years,

discovered the greatest inclination to learning, and
made himself remarkable by his fondness for medita-
tion. He studied in the schools of Blanbeuern and
Bobenhausen, and afterwards entered into the Theo-
logical Seminary of Tubingen. The works of Wolf,
which he studied in order to learn Mathematics, soon
inspired him with a taste for the Wolfean Philosophy,

and that of Leibnitz ; a passion which made him ne-

glect, for some time, his other studies. Returning to

Theology, he wished, at least, to try to connect it

with his favourite science of Philosophy, and in this

spirit composed a tract, entitled, De Deo, AnimOy et

Mundo. This work, filled with new ideas, met with

great success, and contributed to the advancement of

the author, ^tho was appointed soon after to the oflSce

of Preacher, at the Castle of Tubingen, and of Reader
in the school of Theology: hut Tubingen was now be-

come too small a theatre for him. He obtained from
his friends, -in 1719, a supply of money which ena-

bled him to spend some time at Halle, in order to

pursue the lessons of Wolf, and after two years of

study, he returned to Tubingen, where the Wolfean
Philosophy was not yet in favour. He found his

protectors there cooled, saw his lectures deserted,

and perceived himself shunned, from the dislike of

his new doctrines: his ecclesiastical views also suffered

from it. This unpleasant situation lasted almost

four years, when he received, by the intervention of

Wolf, an invitation to go to Petersburg, where Peter

I. wished to appoint him Professor of Logic and
Metaphysics, and member of his new Academy.
He was received in this city, where he arrived in

1725, with the consideration due to his abilities.

The Academy of Sciences of Paris having proposed,

about this time, the famous problem, on the cause of

Gravity, Bilfinger gained the prize, which was a

thousand crowns. The reputation of this success

was spread abroad among all the learned of Eu-
rope. All the journals repeated it ; and the Duke
Charles Edwai-d of Wurtemburg, finding that the

author of this admired Memoir was one of his sub-

jects, hastened to recal him into his dominions.

The court of Russia, after having made some useless

attempts to detain him, granted him a pension of

four hundred florins, and a present of two thousand,

in reward of an invention relative to the art of for-

tification. He quitted Petersburg in 1731. Re-
turned to Tubingen, Bilfinger soon excited consi-

derable attention in that quarter, both by Ijis own
lectures, and by the changes which he introduced in

the school of Tlieology. The whole University pro-

spered under his care ; and this establishment is con-

ducted to this day according to his excellent regula-

tions. Without overturning any thing in the founda-

tion of Theology, he succeeded in applying his sys-

tem of Philosophy to this science, exhibiting, it is

said, in his deductions, and in his proofs, a method,

a justness, and a clearness, which bespoke a mind

long exercised in deep and rigorous investigations.

The Duke Charles Alexander, who succeeded
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ger. Edward, Imd already had occasion to appreciate

his talents, and put them to use. At the time

when he carried on the war in Seryia, he main-

tained a regular correspondence with Bilfinger,

who had long been known as an able Engineer,

and had, indeed, made some improvements of value

in the received system of Fortification, After his

return to Tubingen, he had frequent conversations

with the Professor on different subjects of admi-
nistration, and appointed him, in 1735. Privy-Coun-
sellor. This nomination was not a simple hono-
rary title. Bilfinger saw himself raised at once to a
power almost unlimited. He resisted some time a pro-

motion, which he did not think himself qualified to sus-

tain. In accepting office, his first care was to acquire

all the knowledge necessary to the discharge of its du-

ties. He employed almost two years in assiduous

labour to instruct himself thoroughly in the statistics

of the country, in considering its political situation,

its constitution, its interests, and became, at the end
of ail this study, one of the most enlightened mini-

sters that his country had yet produced. Bilfin-

ger was placed m a situation too elevated not to

excite jealousy and hatred. He felt it, and wish-

ed to quit the ministry ; but the court refused to

receive his resignation, soon after the tender of
which, the Duke died. Bilfinger experienced from
his successor all the consideration and all the
friendship which he had experienced in the be-
ginning of his career. Received into a confi-

dence without bounds, he had the power to rea-

lize, without obstacle, those plans of administra-

tion with which the most enlightened patriotism
had inspired him. Wurteraberg still feels the happy
influence of his ministry. Commerce, pubhc in-

struction, agriculture, were protected and ame-
liorated by his cares. The culture of the vine,

of so much importance in this country, was one of
the principal objects of his attention. We ought not
to forget that he was the original author of that strict

union which has long united Wurtemberg and Prussia,

and of the importance to which the hereditary Prince
of Wurtemberg was raised at the court of Berlin.
In 1737, the Duke nominated him President of his

consistory, and Secretary of the grand Order of the
Chace. He was also Curator of the University of
Tubingen, and member of the Royal Academy of

Berlin. All his time was consecrated to some serious liilfinger.

occupation, with the exception of one hour in the^^^V^
evening, which he employed in making and receiving

visits. His greatest enjoyment was in cultivating

his garden. A warm and strong friend, he gave
many proofs of gratitude to those protectors, who
had generously assisted him in his studies. He has

been reproached with being irascible ; but in spite of

some slight blemishes, the memory of Bilfinger will

be always dear to his countrymen, and honoured by
all Germans. Wurtemberg reckons him among the

greatest men which she has produced, and proposes

him as a model to her statesmen and her men of let-

ters. He was never married, and left no issue. He
died at Stuttgart the 18th of February I75O. His
works, besides various Papers published in the Me-
moirs of the St Petersburg and Paris Academies
of Science, are :

1. Disputatio de Harmonid prcestahilita, Tubingeiij

1721, in 4to.

2. De Harmonid Animi et Corporis Humani maxi"
me preestabilitd Commentatio Hypothetica, Francfort
on the Main, 1723, in 8vo. This work was inserted
in the Expurgatory Index at Rome in 1734.

3. De Origine et Permissione Mali, prcecipue Mo-
ralis, Commentatio Philosophica, ibid- 1724, in 8vo.

4. Specimen Doctrince Veterum Sinarum Morali^
et PoliticcB, Francf. 1724, in 4to.

5. Dissertatio Historico-cataptrica de Specula Ar-
chimedis, Tubingen, 1725, in 4to.

6. Dilucidationes PhiiosopMcce de Deo, Anint^
Humana, Mundo, et Generalibus Rerum Affectiom-
bus, ibid. 1725, in 4to.

7. Bilfingeri et Holmanni Episiolce de Harmonv^
Preestabilitd, 1728, in 4to.

8. Disputatio de Naturd et Legibus Studii in The-
ologid Thetici, ibid. 1731, in 4to.

9. Disputatio de Cultu Dei Rationali, ibid. 1731.
10. NotcB Breves in Ben. Spinosce Methodum Ex-

plicandi Scripturas, Tub. 1732, in 4to.

11. De Mysteriis Christiance Fidei Generatim SpeC"
tatis Sermo, Recitatus 1732, Tubingen, 1732, in 4to*

12. Elementa Physices, Leipzig, 1742, in Svo.
13. La Citadelle Coupee, Leipzig, 1756, in 4to.

See Biographic XJniverselle, Tom. IV. (zT)
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BILLS OF MORTALITY.

Kills of
Mortality.

Objects of
this Article.

History.

Bills of mortality are abstracts from pa-

rish registers, showing, as their name imports, the

numbers that have died in any parish or place during

certain periods of time, as in each week, month, or

3^ear ; and are, accordingly, denominated weekly,

monthly, or yearly bills. They also include the num-

bers of the baptisms during the same periods, and

generally those of the marriages.

What has been advanced on this subject, under the

head Mortality, bills of, in the Encyclopaedia,

appears to have been taken from Dr Price's Observa-

tiom on Reversionary Payments ; and is designed

principally, to explain the method of constructing

Tables of Mortality from such Bills, which shall ex-

hibit the law according to which human life wastes

at every age, and shall enable us to determine readi-

ly, the probability of its continuance from any one

age to any other ; a subject which will be treated in this

Supplement under the head Mortality, law of.

The objects of the present article are these :

—

First, to give a brief history of the principal things

that have been done in this way, which may suffice

for such as are not disposed to go further into the

subject, and may, at the same time, indicate the best

sources of information to those who take more inte-

rest in it.

As both mortuary registers and enumerations of

the people are much more valuable when combined

than when separate, we shall also notice some of the

principal enumerations, the results of which have

been published. We shall then point out some of

the principal defects in most of the published regi-

sters and enumerations ;
and, lastly, shall submit some

forms, according to which, if enumerations be made,

and registers kept, they will be easily convertible to

useful purposes.

The ancients do not appear to have kept any exact

mortuary registers, at least no account of any regi-

sters of that kind, with the ages of the deceased, have

come down to us ; and although, in the Roman Cen-

sus, first established by Servius Tullius, both the

ages and sexes of the people were distinguished, we

have no exact account of these particulars in any

one of their enumerations.

Indeed, the principal object of the census among

that warlike people, was the levying .of men and

money for the purposes of conquest ; the duration of

human life appears to have occupied very little of

their attention, and their proficiency in the science

of quantity was not sufficient either to show them

what the necessary data were, or to enable them to

draw just inferences from them, had they been in

their possession.

A good account of what the ancient Romans did

in this way, with references to the original authori-

ties, may be found in the Itali- n translation of M.

-Demoivi e's Treatise if Annuities on Lives, by Gaeta

and Fontana, which was published at Milan, in 8vo, Bills oi

in the year 1776. (Discorso Preliminare, Parte 2.) Mortalit

The keeping of parish registers commenced in

England in the year 1538, in consequence of an in-

junction issued in that year by Thomas Cromwell,

who, after the abolition of the Pope's authority in

this kingdom, in the reign of Henry VIIL, had been
appointed the King's vicegerent in ecclesiastical af-

fairs.

Some parish registers in Germany appear to have
commenced with the sixteenth century ; and in the

Gbttliche Ordnung of Siissmilch (T. 3. S. 23.), we
are informed, that at the time of Lord Cromwell's

injunction, they had already old registers of that

kind, both at Augsburgh and Breslaw. However,
the extracts he has given from the Augsburgh re-

gisters do not go back further than the year 1501,

nor those for Breslaw beyond 1555. About the be-

ginning of the seventeenth century, such registers

appear to have been established in most parts of Eu-
rope ; but it was not until the year 1662 that they

began to attract public notice, and to be considered

as the sources of valuable and interesting informa-

tion. In that year, John Graunt, a citizen of Lon- Mr Grai

don (afterwards an officer in the trained bands of

the city, and a Fellow of the Royal Society), publish-

ed his Natural and Political Observations on the Bills

of Mortality, principally those for London. The
London bills, or accounts of baptisms and burials,

appear to have been occasioned by the plague, and

to have been begun in the year 1592, a time of great

mortality. They were afterwards discontinued, but

were resumed in 1603, after the great plague of that

year. They have ever since been continued weekly,

and an annual bill also has been regularly published.

In 1629, the number of deaths by the different dis-

eases and casualties, were first inserted in them, also

the distinction of the sexes ; and these have been

continued ever since. But it is in the totals only of

the baptisms and burials that the sexes are distin-

guished in these bills. They do not show how many
of each sex died of each disease, neither have they,

since 1728, when the distinction of the ages of the

dead was first introduced, shown how many of each

sex died in each interval of age, but only the total

number of both sexes.

This book of Graunt's, although the first, is also

one of the best that have been published on the sub-

ject. It contains many judicious observations on the

imperfections of the bills, on the proportions of the

deaths, from different diseases and casualties, and on

their increase and decrease, with the probable causes

of such fluctuations. He also observed, that " the

more sickly the years are, the less fecund or fruitful

of children also they be."

Besides the London bills, he gave one for a coun-

try parish in Hampshire, in the first edition of his
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book ;
and, in an appendix to the later editions, two

others, one for Tiverton, the other for Cranbrook in

Kent, with a few observations on foreign bills. He
almost always reasons justly from his data ; but, as

these were very imperfect, in his endeavours to draw
more information from them than they could supply,

he has sometimes fallen into error.

Even in this enlightened age, when a much greater

proportion of the people devote a portion of their

leisure to the acquisition of knowledge than in

Graunt's time, subjects of this kind have but few at-

tractions for the generality even of reading men,
who cannot endure the fatigue of thinking closely

for any length of time. The author, accordingly,

expected his readers to be rather select than nume-
rous, and was ambitious of that distinction, as ap-
pears by the motto he prefixed to his work,

Non, me ut miretur Turba, laboro,

Contentus paucis Lectoribus.

The book was, however, favourably received by
the public, and went through five editions in fifteen

years, the two first in 4to, the three others in 8vo

;

the last of them, published in I676, two years after

the author's death, was edited by his friend, Sir PFil-

liam Petty, who, in consequence of haviiig sometimes
spoken of this edition as his own, has by some writers

been erroneously considered as the author.

Graunt s observations, like all others of a similar

kind, by showing the usefulness of parish registers

and bills of mortality, contributed to form a taste for

these inquiries among thinking men
;
and, conse-

quently, to improve both the registers and the bills

derived from them ; so that, from his time, the sub-
ject has been continually cultivated more and more.
Parish registers, in most parts of Europe, have been
kept vvith more care; and a succession of works of
considerable merit have been published on the sub-
ject, containing an important part of the natural and
political history of our species, and affording valua-
ble materials for the science of political economy.
The principal of these works we proceed to give

a short account of, in the order of their publica-
tion.

As the ages at which the deaths took place were
not inserted in the London bills till 1728, Captain
Graunt could not avail himself of that important in-

formation, but made a fruitless attempt to determine
the law of mortality without it.

The Breslaw bills appear to have been the first

wherein the ages at which the deaths took place were
inserted, and the most important information which
Bills of Mortality can afford, was first drawn from
them by DrHalley

; who, in I692, constructed a ta-
ble of mortality for Breslaw from these bills for the
five preceding years, and inserted a paper on the
subject in the Philosophical Transactions, No. I96.

In 1699, Dr Davenant, in An Essay upon the pro-
bable Methods of making a People Gainers in the
Ballance of Trade, published some extracts from
Natural and Political Observations arid Conclusions
upon the State and Condition of England, by per-
mission of their author, Gregorj' King, Esq. Lancas-
ter herald, who had completed them in 1696, though

VOL. II. PAUT II.

they still remained in manuscript ; and the whole of Bills of

this very curious production was published by Mr Mortality.

Chambers at the end of his Estimate in 1802. Mr ''^^"^
King derived his information from the polJ-books

;

from actual observations in particular places ; from
the assessments on marriages, births, and burials

;

and from the parish registers. Many of his conclu-
sions agree surprisingly well, considering the time he
wrote, with those which are the resufts of a hun-
dred years of further observations and inquiries. He
had access to much better data than Graunt, and
his conclusions are more accurate ; but he does not
explain so fully how he arrived at them.
From the publication of Davenant's essay, above M. Keise-

mentioned, nearly forty years had elapsed without buom.
any thing further being done in this way, when M.
Kerseboom published an essay, in the Dutch lan-
guage, on the probable number of people in Holland
and West Friesland, which he deduced from the
Bills of Mortality (Hague, 1738, 4to) ; and two-
others in 1740 and 1742 : an account of the first of
these three essays may be seen in the Philosophical
T'ransactioiis, No. 450, and of the two others in No.
468.

In 1742 was published the first edition of the ce- j. p, Sus|-
lebrated work, entitled Die Gdttliche Ordnung in don milcli.

VerUnderungen des menschlichen Gescldechts aus dcr
Geburt, dem Tode und der Fortpjianzung desselben
ertviesen von Johann Peter Sussmilch. 'J'he second
edition appeared in I76I, enriched vvith the mate-
rials which had been laid before the public through
various channels in the interim; the third in 1765,
and in 1775 a fourth edition of the two volumes of
Siissmilch was published by Christian Jacob Bau- J Baumann.
mann, to which this editor himself added, in I77C, a
third volume, consisting of additions to the other two,
and remarks upon them, with many new tables, and
a copious index. The last edition of this work was
published in 1798, but it does not appear to have
been augmented or improved since 1776. It con-
tains long dissertations on every thing not mathe-
matical connected with the subject, and, besides
original information, includes the substance of all

the other publications on it previous to 1776; with
an immense collection of materials, which, when
borrowed, are often better arranged and render-
ed more convenient for reference, than they will

be found to be in the works they were extracted
from

; besides, the original sources of information
are always referred to, and these advantages, with
that of a full index, render it a valuable work for

occasional refei-ence. The three thick 8vo volumes
contain upwards of 2300 pages, closely printed
with a small type, and the tables alone occupy 330
pages.

In 1746 was published the Essai of M. Depar-
jyj

cieux, which has been already mentioned in the his- ci 'ux.
torical introduction to the article Annuities in this

Supplement : information much wanted on this sub-
ject, was there given in a very clear and popular
manner, and the work no doubt contributed greatly
to the advancement of the science. It probably had
some influence in promoting the establishment of
what is called the Tabelhulrket in Sweden, which,

aq
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took place in 1749, and of which we shall have oc-

casion to take further notice presently.

In 1750 appeared, in 8vo, Neuo Observations na-

tural, moral, civil, political, and medical, on City,

Toxm, and Country Bills of Mortality ; to •which are

added, large and clear Abstracts of the best Authors

ivho have written on that subject ; tvith an Appendix

of the Weather and Meteors,"by Thomas Short, M.D.
which he had " had on the anvil" for eighteen years,

as he informs us in the Preface to his History of Air,

Weather, &c. This author, with incredible labour,

collected extracts from the mortuary and baptismal

registers in a great many market-towns and country

parishes in England, chiefly in the northern counties,

in almost every variety of soil and situation, and re-

duced them into tables in various ways, so as to

enable him to draw useful inferences from them.

He informs us that Lord Cromwell's injunction in

1538 was but little regarded in many places till the

year 1559, when another was issued for the same

purpose by Queen Elizabeth ;
nevertheless, he had

procured several exact country i-egisters, commen-
cing with 1538, and continued, without one chasm,

for more than two hundred years ; and the registers

before l644, he considered to be much more valuable

than afterwards, on account of the increase of dis-

senters from that time. He likewise procured both

the numbers of families and of souls in seven of the

market-towns, and fifty-four of the country parishes,

for which he had registers ; and thus arrived at sa-

tisfactory information on several points, which, till

then, had been very imperfectly understood. But

the sexes were not distinguished in his enumera^

tions ; neither were the ages, in any of the enume-

rations or registers he has given accounts of, except

in the London Bills of Mortality, and what he has

taken from Dr Halley, respecting those for Bres-

law.

Although Dr Short took so much trouble in Col-

lecting materials, and has generally reasoned well

upon them, he has shown but little skill, and does

not appear to have taken much pains in communi-

cating his information to his readers ; so that it costs

them considerable labour to find what they want, es-

pecially in his tables ; and when found, to under-

stand it.

In 17^1 was first printed a tract by Corbyn Mor-
ris, entitled. Observations on the past groivth and

present state of the City of London, with the most

convenient and instructive tables of the London bills

that have been printed : they contained the annual

baptisms and burials from the year l603, the num-
ber of annual deaths by each disease from 1675, and

of each age from 1728 ; all brought down to the year

1750. This tract was reprinted in 1758, with a con-

tinuation of the tables to the end of 1757; these

also contain useful annual averages and proportions.

Mr Morris's observations are generally very judici-

ous, but he was one of those authors who appear to

have laboured under much misconception with re-

gard to the evils to be apprehended from the mor-

tality of London, and what they considered to be its

baneful effects iA drawing recruits from the country*

These writers did not perceive, or did not sufficiently

consider, that the natural procreative power is much

more than adequate to supply any waste of that kind, Bills of"

and that the real obstacle to the increase of the peo- Mortality^

pie, is the limited means of subsistence. This had ""^^

been observed by Dr Halley in his Further Consi-

derations on the Breslatv Bills of Mortality [Phil.

Trans. 1693), though it there also appears, that he
had not sufficiently considered the mode of its ope-

;

ration : this was first fully illustrated by Dr Franklin

in his excellent Observations on the Increase ofMan-
hind, Peopling of Countries, &c. written in Philadel-

phia in 1751, the same year in which Mr Morris's

pamphlet was first published. The author also point-

ed out in that pamphlet, material defects in the Bills

of Mortality, and proposed a better method of keep-

ing them, not only in London, but throughout the

kingdom. This gave occasion to a paper by Mr
James Dodson, which was inserted in the Philoso- Mr DoJsi

phical Transactions for that year (1751), wherein he

showed the importance of their being so kept as to

afford the means of valuing annuities on lives, and

proposed other alterations which appeared to him
calculated to fit them for the purpose.

Nicolaas Struyck of Amsterdam, who, in his In- Nicolaa^

troduction to General Geography, published there in ^'^"'J'Ck

1740, had inserted (Gissingen over den staat van 't

Menschelyk GeslagtJ Conjectures on the State of the

Human Species; published at the same place in

1753, a quarto volume, the first half of which is as-

tronomical, the other (216 pages) is entitled (Nader
Ontdekkingen noopens den staat van het Menschelyk

Geslagt J, Further Discoveries concerning the State of
the Human Species. It contains statements of ac-

tual enumerations of the people in many Dutch vd-

lages, principally in North Holland, wherein the

sexes are distinguished, and the numbers in child-

hood, celibacy, marriage, and widowhood ; but with

respect to their ages, it is only stated for each sex,

how many were under ten years, and how many of

the unmarried were above that age ;
except in two

instances, wherein the number of each sex is given

in each interval of five years of age, from birth to

the extremity of life : they amount altogether to

2728, of whom not one was above the age of 85,

and only four above 80.

He generally gives, for each place, the names and

professions or occupations of the persons who made
the enumeration, and the precise day on which it

was made ; or if it occupied the parties more days

than one, those on which it was commenced and

completed are given ; a practice which shows a laud-

able solicitude about particulars, and a title to our

confidence, the want of which we have great cause

to lament in too many other writers.

Extracts from many parish registers are also given
;

in these, too, the ages are seldorfj noticed ; but in a

few cases they are given very minutely, especially in

that of Westzaandam, for which, the numbers who
died in each interval of five years of age, from birth

to the extremity of life, are given ; also the number

in each year of age under fifteen, the number in

each month of the first year of age, even the num-

ber that died in the first hour from birth, in the first

twenty-four hours, and in each day of the first week

of their age. During a term of nineteen years, the

whole number of deaths thus registered was 3328 ;
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but the sexes were not distinguished under fifteen

• years of age, which Struyck himself lamented. The
work also contains much information respecting the

population and parish registers of Amsterdam, Haar-
lem, &c. with some accounts of other countries, and
of other works on the subject.

In 1759 was published, at London, in 4to, A Col-

lection of the Yearly Bills of Mortality,from l657 to

1758 inclusive, together ivith several other Bills of an

earlier date; to whichwere subjoined Captain Graunt's

Observations ; Another Essay in Political Arithmetic,

by Sir William Petty ; the Observations of Corbyn
Morris, Esq.; and A Comparative Viexu of the Dis-

eases arid Ages, with a Table of the Probabilities of
Life for the last thirty years, by J. P. Esq. F. R. S.

This is a valuable compilation, and has been gene-

rally attributed to Dr Birch, the Secretary and His-

torian of the Royal Society ; the preface is very ju-

dicious, and contains a good deal of information.

For the following history of this publication, the

author of the present article is indebted to the

kindness of Dr Heberden :

—

" The bills were collected into a volume by his

father, the late Dr Heberden. He procured like-

wise, observations from several of his friends, rectors

of some large parishes, or others likely to give him
information

;
particularly from Bishop Moss, Bishop

Green, Bishop Squire, and Dr Birch. These, to-

gether with some of his own remarks, were thrown
into the form of a preface ; and the whole was com-
mitted to the care of Dr Birch. To make the cal-

culations which appear at the end of the book, Dr
Heberden employed James Postlethwayt, Esq. a
very distinguished arithmetician."

In the year 1766, this branch of knowledge was
enriched with new materials, of more value than all

that had previously been laid before the public.

These were contained in three publications, of which
we shall first notice the Recherches sur la Popidation
des generalites d'Auvergne, de Lyon, de Rouen, et de

quelqucs Provinces et Villes dii Royaume. Par M.
Messance, Receveur des Tailles de VElection de Saint

Etienne.

Most of the political writers in France, for some
years previous to the date of this publication, had
asserted confidently that the kingdom was depopu-
lated, but without producing any proofs. The ob-
ject of M. Messance was, to enable his readers to

judge of the merit of such assertions, and to pro-
nounce less vaguely on a subject in itself so interest-

ing, the knowledge of which can only be obtained by
a great number of facts and actual observations.

The work, accordingly, is filled with tables, exhibit-

ing the results of actual enumerations of the people,

and of extracts from the parish registers. They
show, for each sex, how many were under 14,
or in celibacy above that age ; those in the states of
marriage and of widowhpod ; and the number of do-
mestic servants. The numbers of families are also

stated ; and the enumerations of the ecclesiastics,

properly classed, are given separately ; but no other
information respecting the ages of the living is given
than that mentioned above. A great many state-

ments are also inserted of the numbers that died in

different parishes, and more extensive districts, under liills of

5 years of age, between 5 and 10, and in each in- ^'"' tality.

terval of 10 years, from thence to the age of 100;
''"^^'''^^^

during different periods of from 10 to 40 years, or
more, generally ending about the year 1760 ; but in

these the sexes are not distinguished.

In all cases, he has given the general results of
his tables, and the proportions they afford, very dis-

tinctly stated ; and among these results, the increase
of the population during the preceding 60 years,

to which his researches were generally limited, is

clearly ascertained.

The work alsio contains many interesting tables, in

which the rate of mortality, and the produce of ma-
nufacturing labour, are compared with the contem-
poraneous prices of grain, in various places, general-
ly for periods of 20 years each.

In the same year was published, at Yverdon, in M. Muref.
8vo, the work entitled Memoire sur I'etat de la Po-
pulation, dans le Pays de Vaud, qui a obtenu la prix
propose par la Societe ceconomiqiie de Berne. Par M.
Muret, premier Pasteur a Vevey, et Secretaire de la

Societe (Economique de Vevey.

The Pays de Vaud contains 112 parishes, and the
population at that time was about 113,000 souls.

M. Muret wrote for information to all the clergymen
in the country, who made him returns of the num-
bers of baptisms and burials in their respective pa-
rishes, for different periods, from 10 to 40 years, in

many of which both the ages and sexes were dis-

tinguished ; and from about two-thirds of them he
obtained also the numbers of marriages and families

actually subsisting ; also the number of souls, " or
at least of communicants," in their parishes : but
neither the ages nor sexes were distinguished in any
of the enumerations of the living.

This performance does much credit both to the
author's industry and judgment, but it has also ma-
terial defects. He gave upwards of 50 tables, by
which he intended to show the probabilities and ex-
pectations of life till five years of age, and at every
fifth year after that, in different parishes and places,

under various circumstances of soil and situation,

and for people of different habits and occupations

;

also for the two sexes separately. These must have
cost him a good deal of labour, and would have been
extremely valuable had they been correct

; but, un-
fortunately, he did not understand the construction

of such tables, and they are not to be depended
upon. He also took considerable pains to determine
the rates of mortality among married and single wo-
men, considered separately, and thought he had
proved that it was less among the married ; but the
proofs he adduced were not conclusive. Some of
his observations on the state of the population, and
the plans he recommended for increasing it, also

show, that he did not understand the principle on
which its progress depends.

It is with much reluctance that we make, on so

respectable an author, remarks which apply equally

to almost all his predecessors in these inquiries ; but

this we consider to be rendered necessary, by the

Memoir generally, and the Tables in particular, hav-

ing been praised for their extreme accuracy, in a.
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Bills of very good abridgment of them, inserted in the se-

Moitality. cond volume of a book, entitled De Re Rustica, or
^^•^^^

ffig Repository, 8vo, London, 1770.

The disadvantages of her soil and climate neces-

sarily keep Sweden thinly peopled in comparison

with the countries which, in these respects, are more
happily circumstanced; and since the year 1748, the

state of the population has been an object of anxious

solicitude with the government; which, in 1749,

established what, in this country, would probably be

called a Board of Population (but is there denomi-

nated Tabelharket), for reducing into convenient

forms the extracts from the parish registers, and

the returns from the magistrates of the numbers of

the people, which the governors of the different pro-

vinces are required to state to the commissioners

appointed for these purposes. The extracts from

the registers are made and transmitted annually, but

the enumerations only once in three years.

Printed forms, with proper blanks, distinguishing

the ages and sexes, both of the living and the dead,

with the diseases the deaths were occasioned by, are

distributed throughout the country, to enable the

people to make these returns correctly and uniform-

ly ; and the information thus acquired, respecting the

state of population and mortality, is much more cor-

rect and satisfactory than what has been obtained in

any other place of considerable extent ; but from

causes which we have not room to explain here^ the

results were not laid before the public until some

years after the returns were made.
M.Wargen- M. Wargentin, who was one of the Commissioners

of the Tabellvarket, inserted in the Transactions of
the Royal Academy of Sciences at Stockholm,for the

years 1754 and 1755, papers on the usefulness of

annual registers of births and deaths in a country

;

which, like all his other productions, were written

with much judgment and modesty; but, to illustrate

the subject, he was generally under the necessity of

borrowing materials from the writings of others ; as,

at that time, he was 'only in possession of the results

of the Swedish returns for the single year 174'9. In

the same Transactions, for the year 1 766, he insert-

ed a paper on the mortality in Sweden, wherein he

gave tables exhibiting the number of the living of

each sex in each interval of age, in the years 17575

1760, and 1763 ; also the number of annual deaths

of each age and sex during a period of nine years,

commencing with 1755, both- for all Sweden and

Finland, and for Stockholm separately; with other

interesting results of the registers and enumera-

tions, and many judicious observations upon them.

This paper of M. Wargentin's is more valuable

than all that had previously been published on the

subject ; it is also to be found in the French abridg-

ment of the Stockholm Transactions, in the eleventh

volume of the Collection Academique [partie etran-

gere), which abridgment was also published sepa-

rately, at Paris, in 1772.

In 1767, Dr Short published, in 4to, A Compa'

ratine History of the Increase and Decrease of Man-
kind, in which the tables are printed more intelligi-

bly, and there is more information respecting foreign

Bills of Mortality, than in his Neto Observations.

Dr Price. The first editioH of Dr Price's Observations on

MORTALITY.
j

Reversionary Payments appeared in 1771 5 and Uills of

contained " observations on the expectations of Mortality

lives, the inci'ease of mankind, the number of inha- '"^^'^

bitants in London, and the influence of great towns
on health and population," which had been published

in the Philosophical Transactions for 1769? and
added considerably to the information on those sub-

jects which had been previously before the public

;

also observations on the proper methods of construct-

ing tables of mortality, mentioned at the commence-
ment of this article, and which we shall have occa-

sion to notice again.

In the Philosophical Transactions for the years Dr Hay.

1774 and 1775, were inserted two excellent papers g^r^''*

by Dr Haygarth of Chester, wherein he gave the

Bills of Mortality for that city, for the years 1772
and 1773 respectively, in a form calculated to ex-

hibit, at one view, the most useful and interesting

information such bills can afford without calcula-

tion, and presenting to the calculator data that are

essential to the solution of the most important ques-

tions respecting the state of the population. Three
papers by Dr Percival (also of considerable merit) ui Peicjy

appeared in the same Transactio?is about this time,

relating principally to the population of Manchester

and its neighbourhood.

In 1778 was published, at Paris, in 8vo, the work M. Mohei

entitled Recherches et Considerations sur la Popu-
lation de la France, par M. Moheau. This book is

agreeably written, in a way entirely popular, and
will probably be perused with more pleasure, there-

fore, also with more profit, by the generality of read-

ers, than any other on the subject of population. It

contains a great number of tables, for many of which

he was indebted to other writers, especially to M.
Messance ; but he has also given many that are ori-

ginal, derived from the Bills of Mortality and actual

enumerations of the people, though, without explain-

ing in a satisfactory manner how he obtained his

information, which, if it be correct, must have cost

great labour. In his preface he says, " il est tel page

de ce livre qui a coute necessairement deux mois de

travail, et un volume de chiffres."

The fourth edition of Dr Price's Observations on

Reversionary Payments appeared in 1783, and con-

tained much new and valuable information on these

subjects, as has already been observed in the histo-

rical introduction to the article Annuities in this

Supplement.

In 1786 was published, at Petersburgh, in the Acts'M.. Krafli

ofthe Academy of Sciences there, for the year 1782, an

essay by M. Krafft, on the marriages, births, and buri-

als, at St Petersburgh, during a period of 17 years,

from 1764 to 1780, preceded by a general exposition

of the uses such tables might be applied to, if the

observations they record were extended over entire

governments in Russia. This paper contains seven-

teen tables, which show the number of deaths at

each age, and by each of the principal diseases, to-

gether with the numbers of marriages and bap-

tisms ; the numbers in each case, being given for

each of the 17 years separately, as well as for the

whole term ; and the sexes are always distinguish-

ed ; as are likewise foreigners from the native Rus-

sians.

10
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These tables would have been rendered very va-

luable, bad they been accompanied by statements of

the numbers of the living of each sex in the differ-

ent intervals of age ; but for want of this informa-

tion, it is difficult to apply them to any useful pur-

pose, and many of the inferences M. Krafft has drawn

from them are very uncertain.

During a period of nine years, commencing with

1779, and ending with 1787> Di" Heysham of Carlisle

kept accurate registers of the births, and of the

deaths at all ages, in the two parishes which compre-

hend that city and its environs; also the diseases

or casualties which the deaths at each age were oc-

casioned by ; and the sexes were in all cases dis-

tinguished. These excellent registers were kept

with great care and skill on the plan of Dr Hay-

garth above-mentioned, and included all dissenters

within the two parishes. Dr Heysham published

thera from year to year as they were made, and ac-

companied them with valuable observations on the

state of the weather and diseases in each year. Their

value was greatly ejihanced by two enumerations of

the people within the two parishes, the one made in

January 1780, the other in December 1787, in both

of which the ages were distinguished, but not the

sexes of each age, though the totals of each sex

were. These documents, printed in convenient

forms, with further information respecting them,

and many useful tables deduced from them, may be

found in Mr Milne's Treatise on Annuities.

;
In the third volume of the Transactions of the

American Philosophical Society, published in 1793,

were inserted Observations on the probabilities of
the duration of human life, and on the progress of
population in the United States of America, contain-

ed in a letter from Mr Barton, which had been read

to the Society in March 1791 ; also a postscript to

that letter, read in December following ; the returns

of an actual enumeration of the people in the United

States having been made in the mean time. The
information there given from the parish registers is

of little value. In the enumerations, the sexes were

distinguished, but not the ages, except the numbers

of free white males under and above sixteen ; but

even that information with regard to the population

of America is very interesting, whether we contrast

the early with the more recently settled counties, or

the whole of the United States with the population of

Europe.
In the years 1799, 1800, and 1801, M. Nicander

inserted eight different memoirs among those of the

Royal Academy of Sciences at Stockholm, exhibit-

ing the state of population and mortality in all

Sweden and Finland, from the year 1772 to 1795

inclusive. These contain a great number of tables,

which present the most interesting results of the

Tabellvarli-et during that period ; the ages and sexes,

both of the living and the dead, are distinguished

with sufficient minuteness, and the number of deaths

of each sex by every disease is given. The informa-

tion in these papers is much more complete and sa-

tisfactory than any other yet collected respecting

the state of the population of a whole kingdom, or

even of any particular part of it, if we except the

observations of Dr Heysham, which were confined to

Carlisle and its neighbourhood. M. Nicander was a

Member of the iioyal Academy of Sciences at

Stockholm, also one of the Commissioners of the
~

Tabellvarhet, and their secretary. We are sorry to

announce his death, which took place in the summer
of 1815.

In the year 1800 was published, at Paris, inM.Monrguc

8vo, under the title of Essai de Statistique, a me-

moir by J. A. Mourgue, on the births, mar-

riages, and- deaths, that took place in Montpellier

during a period of 21 years, ending with 1792? with

the ages at which the deaths happened, the sexes

are also distinguished, and the population of the

place appears to have been nearly stationary. The
tables and observations of M. Mourgue appear to be

more valuable than any others relative to the popu- '

lation of France, that have yet been published, ex-

cept those of M. Deparcieux, which related only

to select orders of the people. This memoir was

read at a meeting of the French National Institute in

1795, and printed in the Mem. des Sav. Etr. an. 14.

An enumeration of the people in Spain was made Spanish Re*

by royal authority in the years 1768 and 1769) and S'^^^ers.

again in 1787 ; a minute account of this last was
printed at Madrid, showing for each province sepa-

rately, the numbers of parishes, cities, towns, vil-

lages, &c. &c. with the number of people in each

class according to their ranks, professions, occupa-

tions, &c. and the monastic orders of both' sexes

were particularly distinguished : to these- was pre-

fixed a summary of the census of 1768 and 1769.

In these two enumerations, the ages of the people

were not distinguished with sufficient minuteness

;

they only showed how many were under 7, between

7 and 16, I6 and 25, 25 and 40, 40 and 50, and
above 50. In both enumerations, together with the

ages, the distinction of the sexes was given ; in the

first, the married were only distinguished from the

single; but that of 1787 showed how many of each

sex, and in each interval of age, were in the states of

celibacy, marriage, and widowhood.
A third enumeration of the people in Spain and

the Spanish possessions in Europe and Africa, in-

cluding the Canary Islands, was made in 1797; and
a full account of it, occupying nearly 50 large tables,

was printed at Madrid in 1801. The distinction of

the ages in this enumeration was still not sufficiently

minute ; under 40 it was the same as in the two
preceding, but after that age, the number of the

living in each interval of 10 years to 100 was given,

and the number above 100.

No information from the parish registers in Spain

was given in any of these cases ; although satisfacto-

ry extracts from them all, distinguishing the ages

and sexes of the deceased, or even from those only

which could be most depended upon, during the ten

years that intervened between the two last enumera-
tions, would have rendered the results of these in-

comparably more valuable, provided that the popu-
lation of the places for which correct registers were
given, could be distinguished from the rest. Those
to whom the superintendence of these measures were
entrusted in Spain, seem to have been well aware of

this, and to have actually entered upon the formation

of these necessary supplements to the enumerations,
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as appears by the following passage extracted from

the introduction to the printed statement of the last

census :

—

*' Interin que sejbrman las tablas necrologicas, las

de nacidos y casados, en que entiende el ministerio de

JEstado, y que son muy utiles para valuar cast geome-

tricamente el total de la poblacion del Reyno, debe-

mos contentarnos con las noticias que nos proporcionen

los censos executados par el metodo que el presented

But the author of this article has not yet succeeded

in his endeavours to procure further information as

to these tables of births, deaths, and marriages.

In 1801 were published (in 4to), Observations on

the Increase and Decrease of different Diseases, and

particularly ofthe Plague, by William Heberden ju-

nior, M. D. F. R. S. containing some tables, chiefly

deduced from the London bills. In the advertisement

prefixed to this valuable tract, Ave are informed that

it had been intended to be subjoined to a new edition

of the Bills of Moitality ; which edition, however,

was not published. We are also indebted to the

same ingenious physician for other interesting obser-

vations on the mortality in London, inserted in the

Philosophical Transactions of the Royal Society (for

1796), and in those of the London College of Phy-
sicians, Vol. IV.

In the same year (I8OI) was published (in 12mo)

another valuable work, entitled, Reports 07t the Dis-

eases in London, particularly during the years 1796,

1797, 1798, 1799, and 1800, by Robert Willan,

M.D. F.A. S. part of which had been previously in-

serted in some periodical publications ; the author's

observations were made both on the Bills of Morta-

lity, and on the cases that occurred in his own prac-

tice.

In reading the writings of the physicians who have

treated these subjects, it is impossible not to regret,

that they have been so little attended to by the me-

dical profession in general, and that Bills of Mortali-

ty have not been more generally kept in such a way,

as to throw the lights which they alone can, on the

causes of the increase and decrease of different dis-

eases, and of the great differences that are found be-

tween the degrees of mortality in diffei-ent situations,

and among different classes of the people. The in-

formation of this kind already before the public

clearly shows, that the general causes which tend to

shorten life do also embitter it ; and that where the

people are the most happy, useful, and respectable in

their several stations, there also, cceteris paribus,

they are the longest lived. And these inquiries, we
think, are of more importance to governments, and

better worth their attention, than statesmen are ge-

nerally aware of.

In the sixth volume of the American Philosophical

Transactions, published in I8O9, two tables were

given, showing the number that died of each disease

in each intei'val of age, during the years 1807 and

1808 separately, in the city and liberties of Phila-

delphia, which were communicated by the Board of

Health ; the numbers both of adults and of children

who died in each month of each of these two years,

are also given ; and it is modestly added, that any

suggestions for further improvements will be thank-

fully received. We therefore beg to suggest, that

m\h 0
Mortali*

the distinction of the sexes, which has not been
made, would be a material improvement ; and it

might also be useful to state, what year the Board
consider to be the limit between childhood and
adultage. If, in addition to this, the number of the
people in each interval of age within the city and
liberties, be determined at regular intervals, as every
5th or 10th year, and the registers of deaths, with

the diseases and ages, be regularly continued for se-

veral such periods, the annual births of each sex lie-

ing also given, they cannot fail to become very va-

luable.

In pursuance of an act of Parliament (4 1st Geo. Obscrva

III. cap. 15.), an enumeration of the people in Great
Britain was made in 1801 : also returns of the bap-

pjlaljoJ
tisms and burials in England and W^ales, during the Acts,

year I7OO, and every tenth year after that till 1780,
then for every year to 1800 inclusive, with the num-
ber of marriages in each year from the commence-
ment of 1754 to the end of 1800. Large and clear

abstracts of the answers and returns to this act were Acts,

printed by order of the House of Commons in 1802,
and occupy more than 1000 pages folio. In 1811,
another act (51st Geo. III. cap. 6.) was passed, " for

taking an account of the population of Great Britain,

and the increase or diminution thereof ;" in conse-

quence of which, returns were that year made to

Parliament, of the number of persons in every part

of Great Britain ; also of the numbers of baptisms,

burials, and marriages in England and Wales, during

each of the preceding ten years ; very satisfactory

abstracts of these were also printed by order of Par-

liament, in 1812, with some preliminary observations,

in which corrections Ofthe preceding returns are given.

The sexes were distinguished both in these enu-

merations and extracts from the registers, but the

ages in none of them ; and the proportions of males

to females among the living are not to be depended
upon, a number of males in the army and navy, which

it is difficult to estimate, not being natives of Great
Britain, nor usually resident there. The returns of

baptisms and burials were also defective, but few re-

gisters of dissenters having been included in them.

These abstracts are, however, with respect to the

objects they extend to, more minute and satisfactory,

than any other accounts of the same kind that have

been published ; and it is very desirable that such

returns should continue to be made, and abstracts of

them printed at regular intervals ; for nothing is so

well calculated to show the influence of different

causes on the prosperity of a nation, as the compa-

rison of the different states of the population, and

the rate of its progress or declension, under different

circumstances : besides, the value of the abstracts we
already have, will be much enhanced by the publi-

cation of others of a similar kind hereafter.

It is much to be regretted, that no information as

to the ages of the living, or those at which the deaths

took place, was required by either of the acts above

referred to ; nor any encouragement or facility af-

forded to those who might be disposed to collect

such information
;
and, consequently, that none was

given in the returns.

Without better regulations for the keeping of mor-

tuary registers than those at present in force, with-
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out Such as should extend to dissenters of every de-

nomination, it would probably be better not to re-

quire returns of the ages of the deceased from all

parts of the kingdom ; for defective or inaccurate

returns would only mislead, and, not to mention the

difficulty and expense of procuring returns of the

ages of all the living, they would be comparatively of

little use, where those of the dead were wanting.

But if government were to print forms for making

returns both of the numbers of the living and of the

annual deaths in proper intervals of age, throughout

the extent of life ;
only sending such forms along

with those now in use, to such as should apply for

tliem, then, persons who take an interest in such

inquiries, and have the means of making correct re-

turns, might do so with advantage. And a summa-

ry of all of that kind made from different parts of the

kingdom, would convey much important information.

Returns also, from such places only as were similar-

ly circumstanced, might be collected into as many

summaries as there were material varieties in the cir-

cumstances ; and thus would afford the means of de*

termining the different modifications of the law of

mortality, which different circumstances produce. If

the diseases that occasioned the deaths were also in-

serted, the greater prevalence of particular diseases

in some circumstances than in others, would be ap-

parent, with their effects, and the probable means of

preventing them, or lessening their mortality.

But, the population enumerated must always he pre-

cisely that which produces the deaths registered ; the

grand desideratum being, to determine the number of

annual deaths at each age, which takes place among a

given number of the living at the same age.

Mr Milne's Treatise on Annuities and Assurances

was published in 1815, and contains clear ab-

stracts of the most important statements of this

kind that have been published since Dr Price's time;

these will, we believe, be found to be much more

valuable than any thing of the kind that was extant

when that ingenious author wrote, whose work has

been generally referred to for the best information

on such subjects.

Of all the statements derived from bills of morta-

lity and enumerations of the people, which we have

mentioned, only those for Sweden and Finland, and
'

Dr Heysham's for Carlisle, have been given in the

proper form, and with sufficient correctness to afford

the information, which is the most important object

of them all,—that which is necessary for determin-

ing the law of mortality.

To effect this, it is only necessary to know the

mean number of the living and of the annual deaths,

in sufficiently small intervals of age, throughout the

extent of life, for a period of time sufficient to allow

of the accidental fluctuations arising from more or

less fruitful years, and other causes, compensatmg

each other : such periods, probably, should not be

less than eight or ten years ; but the necessary length

will depend upon the climate, the number of the

people, their general modes of life, and their politi-

cal circumstances.

These data being obtained, it is not difficult to

determine the proportion of the annual deaths to the

number of the living in each year of age. Then,
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assuming any number of births, as lOOO or 10,000, Sflls of

it is easy to show how many would die in each year Moitahiy.

of their age ;
and, consequently, how many would

'^^^

survive that year ; which numbers of survivors and

of annual deaths, when arranged in the order of the

ages, constitute the desired table of mortality, by

which all the most important questions respecting

the duration of human life may be easily resolved.

For want of understanding the principles upon

which the proper construction of such tables de-

pends, most of the writers on this subject, many of

them men of great merit and industry, have taken

much pains to little purpose, and after excessive la-

bour, have arrived at false conclusions. Hardly any

of them appear to have been aware of the necessity

of obtaining the number of the living, as well as of

the annual deaths in each interval of age, or that

that would greatly enhance the value of Bills of Mor-

tality, by extending their useful applications.

Dr Price's Essay on the proper Method of con-

structing Tables of Mortality, already twice men-

tioned in this article, was intended to show how such

tables might be constructed from registers of the

deaths only at all ages; but the hypotheses he pro-

ceeded upon can hardly obtain in any real case ; and

even if they did, his method would only determine

the number of the living in the place, at every age

;

therefore, if it could be put in practice (which it

never can), it would only supersede the necessity of

actual enumerations ;
and, with the numbers so ob-

tained, we should have to proceed as above.

That Essay ofDr Price was an amplification ofwhat

Mr Simpson had previously advanced on the subject,

with his accustomed accuracy, and contains many just

observations on the defects of the tables of mortality

that had previously been published ; but so far as it

contributed to induce a belief that the determination

of the number of the living in every interval of age,

by actual enumeration, was not necessary to the con-

struction of accurate tables, it must have done harm.

What is here stated will he found demonstrated in

the third chapter of Mr Milne's Treatise on Annui-

ties.

We come now to the

FORMS SUBMITTED

irOU BILLS OF MORTALITY AND FECUNDITY.

It is desirable that a bill should be published for

each year separately, to show how the rates, both of

mortality and fecundity, vary with the circumstances

of the people in different years ;
and, from these

yearly bills, nothing is more easy than to derive

others for longer periods.

According to the form A, the births of both sexes

in each year will be distinguished, and the born alive

from the still-born ; the number of marriages will

also be given.

In this, and all other cases where those who under-

take the formation of such bills are either una.ble or

unwiUing to distinguish all the particulars indicated,

the reasons for the omissions should be inserted in

the spaces set apart for the numbers omitted. But,



S12
Bills of

Mortality.

BILLS OF
where the still-born are not distinguished as such,

they should be omitted entirely, and the number of

births stated should be that of the children born

alive.

The numbers of deaths of the two sexes in each

interval of age, during any year, may, as they are

collected from the registers, be conveniently dis-

posed according to the form B ; the intervals be-

tween 5 years of age and 1 00, being each 5 years
;

and the number dying at each age above 100 should

be particularly specified. It would, indeed, be much
better to give a separate statement of the number of

each sex dying in each year of age above 90 ; for

the whole number is never very great, and any error

committed at the greater ages, in constructing a table

of mortality, affects all the preceding numbers in the

table.

But some persons, who would not take the trouble

of forming bills of mortality in which the ages are to

be so minutely distinguished, might yet be willing to

furnish them with the requisite care, according to

the form b, which might still be very useful
;
and,

indeed, from 20 to 60 years of age, intervals of 10

years each might do very well.

The value of Bills of Mortality would be greatly

enhanced, by inserting in them the contemporaneous

wages of labourers in agriculture, and of the work-

men employed in the more common kinds of trade

and manufacture carried on among the people they

relate to ; also the prices of the necessaries of life

which persons of these descriptions consume the

most of; together with any thing uncommon in the

seasons or the crops, and every material change in

the circumstances of the people.

Enumerations.

The number of the people in the several intervals

of age, which we have stated above to be of so much
importance, may be disposed in tables exactly simi-

lar to B or b, recommended for the deaths ; but it is

not necessary that the duration of life should be di-

vided into the same intervals for the living as the

dead. It is always desirable that the intervals should,

in both cases, be small ; but yet not so small, as, by
the increase of labour, to occasion the numbers be-

ing determined with less exactness, or to deter many
from engaging in the work. Such intervals should

not, however, exceed ten years.

When the bills are given for a certain period, if

there be but one enumeration of the people, it should

be made at the middle of the period ; if two, at its

extremities ; and if more than two, it is desirable

that they should be made at equal intervals of time

throughout the period.

We give no forms here of Bills of Mortality and
Fecundity, designed to distinguish legitimate from il-

legitimate children, or the mortality or fecundity of

each moath of the year, nor the number of women
delivered annually at the different periods of life, nor

the diseases the deaths were occasioned by. Neither

are the forms here recommended for enumerations

MORTALITY.
of the people, calculated to distinguish the numbers
in the different states of childhood, celibacy, mar-
riage, or widowhood ; nor the ranks, or professions,
or occupations of the people. All these things are
curious, and of some use, although, if we except the
diseases which the deaths of each sex at the different

ages were occasioned by, they are of little value in

comparison with the information the forms here given
are calculated to convey. And it is of so much im-
portance that that information should be given cor-
rectly, that we would willingly forego these minor
objects, to avoid dividing and fatiguing the attention
of those who undertake the more important part of
the task, which is of itself sufficiently laborious.

And those who may be disposed to keep registers,

and form bills and enumerations, on a scale so much
extended as to include all these particulars, or most
of them, and have also the requisite qualifications,

will find no great difficulty in preparing the most
convenient forms of tables for the purpose. Several
forms of that description, v\dth references to others,

will be found in Mr Milne's Treatise on Annuities

Bills

A.

During the year 18 . Males. Fenialfs, Both.

Born alive, -

Still-born, -

449
13

431

9

880
22

Whole number born. 462 440 902

Number of Marriages, 26l.

Between the Ages of

0 1 3 5 1015 20 90 95
& & & & & & & nbove
1 3 5 10

11
20 25 95 100 100

_o

Males 210 152 ~7
4 0 881

Fern. 180 149 18 -10 2 959
Both 390 301 25 14 2 1840

b.

Between the Ages of

0
&

5 |1 0.20 30:40

&&&!&&-
50
&

60
&

70 80
&

90
&

95
& above

tals.

5 10,20 30 4050,60 70 80 90 95 100 100 H
Males 417 42 4 0 881
Fem. 395 47 18 10 2 959
Both 812 89 25 14 0 1840

See Mortality, Law of, in this Supplement, (u.)
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jck Sea. BLACK SEA, or Euxinc Sea, Pontus Euxinus

of the ancients, is a large inland sea, bounded on the
undaiies. ^^g^. jjy. Roumelia, Bulgaria, and Bessarabia ; on the

north by Russian Tartary ; on the east by Mingreiia,

Circassia, and Georgia ; and on the south by Anatolia.

It is entered from the Mediterranean through the

channel of the Dardanelles, the ancient Hellespont, the

Sea of Marmora, Propontis, and the channel of Con-
stantinople, Thracian Bosphorus ; and it is connected

with the Sea of Azoph, Palus McBotis, by the strait

between the Crimea and the isle of Taman, the ancient

Cimmerian Bosphorus, known by the various mo-
dern names of the Strait of Caffa, of Yenikale, and
of Taman.

^ipss ve Till within the last thirty years, the extent of the
grapliy. Black Sea, and the position of several of its princi-

pal capes, gulfs, and ports, were very imperfectly as-

certained. Soon after the commencement of the

French Revolution, the National Institute sent M.
Beauchamp to examine this sea, and especially its

southern shores. In this enterprise he was much
impeded by the jealousy of the Turks

;
nevertheless,

he ascertained that Cape Kerempe, Carambis, was
placed in the charts too far to the south ; that the

Gulf of Sansoun, Amisenus Sinus, was deeper than

represented; and that Tribizond, Tarabagan of the

Turks, Trnpezus, was five or six leagues further to

the west than it appeared in the charts. Recent
travellers have discovered that even the Parisian

charts are inaccurate. According te I)r Clarke,

the Isle of Serpents, Ulan-Adassi of the Turks, Fi-

donisi of the modern Greeks, the ancient Leuce, lies

15 minutes, and the port of Odessa 27 minutes, too

far towards the north (Clarke's Travels, I. 653) ;

and Mr Macgill ascertained, from two very good ob-

servations of his own, compared with those of some
captains who had navigated this sea, that, in the

\ French charts, even Cape Kerempe is not accurate-

ly placed, it being set down 15 miles too far north,

while Cape Aria, or Careza, Criu-Metopon, in the

Crimea, is placed 22 miles too far south. This, of

Course, makes a difference in the width of the sea

at this place of 27 miles (Macgill's Travels, I. 195).

According to the best authorities, which Mr Ar-
rowsmith has followed in his maps of this sea, it lies

between 41 and 46| degrees of north latitude, the

bottom of the bay of Sansoun penetrating nearly to

the 40th degree, and Cape Kerempe stretching out

nearly to the 42d ; and between 28 and 41^- degrees

of east longitude from Greenwich. This will give

for its breadth, from Cape Baba in Anatolia to Odes-

sa, about 380 miles ; and for its length, from the

coast of Roumelia to the mouth of the Phasis, 932
miles. The Black Sea, however, may be considered

as divided into two parts, by Cape Aria on the south

of the Crimea, and Cape Kerempe on the coast of

Paphlagonia, the former lying in about 44|^, and the

latter in about 42 degrees of latitude. Both these

capes being high land, vessels sailing between them
can discover the coast on either side. The circum-

ference of the Black Sea is about 3800 miles.

It derives its modern name either from the dense

fogs which frequently cover it, or from the dangers

of its navigation arising from these fogs ; the sudden
VOL. 11, PART H.

ent.

ue.

and violent storms to which it is exposed ; and the Black Sea.

shallows hitherto unnoticed in any chart. The ori- ^-^"V^^
gin of its ancient name is given in the Encyclopcsdia,

under the article Euxine.
The opinion of the ancients, that the Black Sea Former

was formerly much more extensive than it is at pre- State,

sant, and that it did not originally communicate with

tiia Mediterranean, is embraced by many modern au-

thors of note, particularly Tournefort, BufFon, Pal-

las, and Dr Clarke, and seems to be confirmed by
several circumstances. Immense strata of limestone,

consisting almost entirely of mineralized sea-shells,

may be traced the whole way from the Black Sea
towards the north, as far as the 48th degree of lati-

tude ; and Pallas, in the third and seventh volumes of

his Travels, has pointed out traces of its former ex-

tent over all the desert of Astracan and Jaik. The
evidences derived from the appearance of the present

coast of this sea, are still less equivocal in support

of the diminution of its waters. Pliny expressly

states, that Taurica, the Crimea, was not only once

surrounded by the sea, but that the sea covered all

the champaign part of it. Now, there are layers of

marine shells all the way from the mouths of the

Dnieper to those of the Don ; and if we suppose

the waters of the Black Sea to be restored only to

the level of these layers, the Crimea will appear again

an island. The alluvial nature of more than three-

fourths of the soil of Crimea Proper to the north,

the numerous salt lakes and marshes, and the re-

mains of marine productions of various kinds which

are found there, sufficiently confirm the latter part

of Pliny's statement.

The ancients believed that the communication be- Bursting of

tween the Black Sea and the Mediterranean, and the 'l''"*-

consequent diminution of the waters of the former,

was effected by the bursting of the Thracian Bos- ^

phorus, at the period of the deluge which inundated
Greece ; and this tradition is confirmed by a refe-

rence to existing natural phenomena. The cliffs and
hills at the mouth of the Bosphorus, are composed
of enormous pebbles, which appear to have under-

gone the action of fire, and afterwards to have been
rounded by long contact in water. On the points of
the European light-house, there are immense rocks

of hard and compact lava ; and the rock of which
the Cyanean Isles consist, appears to have been more
or less modified by fire, and to have been cemented
during the boiling of a volcano. On the Asiatic side

of the strait, a little to the east of the Anatolian

light-house there is a range of basaltic pillars, exhi-

biting very regular prismatic forms. From the con-

sideration of ail these observations, and comparing
events recorded in history with the phenomena of
nature, Dr Clarke considers it more than a conjectu-

ral position, " that the bursting of the Thracian Bos-
phorus, the deluge inentioned by Diodorus Siculus,

and the draining of the waters, which once united

the Black Sea to the Caspian, and covered the great

oriental plain of Tartary, were all the consequence
of earthquakes caused by subterranean fires, de-

scribed as still burning at the time of the passage

of the Argonauts, and whose effects are visible even

at this hour." (I. 680.) It is proper to mention,

B r
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Black Sea. that Olivier does not coincide with other naturalists

^-^•v^^ respecting the former extent of the Black Sea, or

the bursting of the Thracian Bosphorus.

Changes iu The north and west coasts of this sea have un-

its Coasts, dergone, and are still undergoing, considerable

changes : the southern coast, consisting chiefly of

calcareous rocks, is nearly in the same state in

which it was in the time of the ancients. Accord-

ing to Valerius Flaccus, the gulfs and bays in the

north and west coasts were extremely deep ;
most

of these are now all either entirely filled up, or

much contracted. In proof that the Black Sea and

the Sea of Azoph are still sustaining a diminution

of their waters, it may be stated, that ships which

formerly sailed to Taganrock and the mouths of the

Don, are now unable to approach either the one or

the other ; that the Sea of Azoph has become so

shallow, that, during certain winds, a passage may

be effected by land from Taganrock to Azoph,

through the bed of the sea ; and that the isthmus

connecting the Cyanean Isles with the Continent,

which does not appear to have existed in the time

of Strabo, appears to be increasing. On the south-

ern coast of the Black Sea, there is, as far as we

know, only one instance of a recession of the waters:

the channel which formerly divided the village of

Amasrah, Amastris, is now filled up, and forms a

loAV isthmus.

€ttrrenls. A rapid current, which generally flows at the rate

of a league an hour, the influence of which is felt

at the distance of ten miles from land, when it be-

gins to take another direction, sets from the Black

Sea into the Bosphorus. Sometimes, however, the

long continuance of a strong south-west wind effec-

tually counteracts this current. The Black Sea,

from its particular form, being like a basin, into

which many large rivers pour their streams, is full

of currents, particularly in summer, when the rivers

are increased by the melting of the snows : when

strong winds act against these currents, a high

Winds. sea is produced. North-east winds prevail from

June to August inclusive ; the most prevalent winds,

at other seasons of the year, are from the south

Climate. and south-west. The general climate of the Black

Sea is cold and humid ; the winters are long and

frequently very severe, but the navigation is free

of impediment from ice till the beginning of No-

vember, and often much later. The quantity of

fresh water conveyed into this sea renders it brack-

ish, and liable to freeze with a moderate degree of

cold. It is calculated by some authors, particularly

Tournefort (II. 404), and the Abbe Barthelemy

C Voyage d'Anacharse, Tom. I. c. l), that what it re-

ceives is much more than what it discharges into the

Mediterranean. Dr Clarke, however, is ofopinion, that

the rivers which fall into the Black Sea and the Sea of

Azoph, do not communicate more water than flows

through the canal of Constantinople ; hence he con-

cludes, that, admitting the effect of evaporation, the

level of the Black Sea insensibly falls (I. 628).

Rivers. The Black Sea receives a considerable portion of

the fresh waters of Europe, as weji as of Asia

Minor. The Danube collects the waters of a great

part of Germany, Hungary, Bosnia, Servia, &c.

The Dniester, Bog, Don, and Dnieper, discharge

into it those of a part of Russia and Poland. The Black Sci

Phasis collects those of Mingrelia ; and the San- ^"^"V^
garis, and Kisil Irmak, Halys, part of those of

Anatolia.

In the Black Sea are found the tunny fish, which I'lsh

enters it to spawn ; sturgeon, sterlet, porpoise, mac-
karel, soal, turbot, whiting, &c. It abounds with

a species of sea-worm, four or five inches long ; its

head is like an arrow, and its body consists of a

whitish mucilage : these worms are very destructive

to ships.

We shall begin our survey of the coasts and ports Coabt* ar

of this sea, at its entrance from the Bosphorus, and
^^^^^^"jjj

proceed along its western shores. Off each point
'

of the entrance of the Bosphorus from the Black
Sea is a group of rocky islets, which retain their

ancient name, Cyanean Islands. These have been
already described. From the Bosphorus to Kara-
Kerman, which lies within a few miles of the south-

ernmost branch of the Danube, the coast is lined

by the mountainous ridge of Balkan, Hcemus, which
terminates at Cape Emeniah, Hcemi extrema. The
valleys between these mountains form little coves,

where vessels are laden with the timber of Hsemus
for Constantinople. The forest of Belgrad, which
takes its name from a village near Constantinople,

extends along the south-west corner of the Black
Sea, for about 100 miles. Incada, Thenias, Hes on IncaJa.

this coast in 41° 52' north latitude. On the north

side of the harbour there is good anchorage ; it is

only exposed to winds from the east and south-east,

and is sufficiently spacious to contain a fleet ; a

heavy sea, however, enters it, when those winds

blow to which it is exposed : Its chief export is

charcoal to Constantinople. At the head of the

Gulf of Foros, which is bounded on the south by
Cape Emeniah, is four or five leagues wide, and

runs into the land nearly the same distance, is Burgos, Uurgos;

which exports a considerable quantity of wool, iron,

corn, butter, cheese, &e. to Constantinople. There
are several roads in this gulf fit for the largest ships.

On the coast of Bulgaria is Varna, at the mouth Coast am

of a river, which forms a large lake and exten-

sive marshes ; hence provisions are sent to Con-
stantinople. Kara-Kerman, Istropolis, is a large

village on the beach ; several shoals lie off it, which

oblige vessels to anchor a league to the south. Its

principal export is corn.

From Kara-Kerman to Actiar, in the Crimea, the

coast is very low, and the shoals formed by the ri-

vers run off a considerable distance. The Danube Months

empties itself into the Black Sea, between Bulgaria

and Bossarabia, by seven mouths, among swampy""
islands and shifting banks. The most frequented

mouth is 100 fathoms wide and 3 fathoms deep;

its stream runs out at the rate of three miles an hour.

So great is the extent over which the waters of this

river diffuse themselves, from the shallowness of the

sea) that at the distance of three leagues from its

mouth the water is almost sweet, and within one

league it is perfectly fit for use. A very singular

appearance takes place in the mouths of the Da-
nube ;—the porpoise, which every where else exhi-

bits a dark colour, is there perfectly white
;
hence,

as soon sis the Greek mariners descry the white por-

Ports of
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poise, they have no doubt that they are in the cur-

rent of the Danube, although in 30 fathoms water,

and many leagues distant from its mouth. Oppo-
site the mouths of this river is Serpents Island, al-

read}' noticed. Kilia-nova, belonging to Austria, is

a port of small consequence, at one of the mouths;

it might, however, be rendered highly important,

by vending the productions of Hungary, if the na-

vigation of the river were not obstructed by the

jealousy of the Turks.

The Russian province of Cherson is divided from

Bessarabia by tlie Dniester Tyras, A bank before

it, forms two channels ; that on the west, called the

channel of Constantinople, is 150 fathoms broad ; and

that on the east, called the channel of OckzakofF, 80;

neither have more than eight feet water. Akerman,
on the south bank of this river, has some export

trade in corn, wool, wine, wood, hides, and butter.

Between the Dniester and Dnieper stands Odessa,

the most flourishing port in the Black Sea. It owes

its prosperity, not so much to any natural advantages,

as to the wise administration of the Duke of Riche-

lieu, while he was governor of this province. It is

situate close to the coast, which is here very loftj'',

and much exposed to the winds, especially to the

east. In order to render it a safe and commodious

port, the Duke caused a harbour to be formed, in

which ships of no small burden may ride secure from

every storm. He also built a large mole, extending

half a werst into the sea ; sevei'al smaller ones, and a

handsome quay, one werst and a half long. The
roads without the port are safe in summer, and the

anchorage good. Odessa labours under the want of

a navigable river, and a great scarcity of fresh wa-

ter. In the year 1805, 595 vessels were entered at

this port, of which 27 were under the English flag

;

264 were Austrians, owned by the merchants of

Trieste, but employed as the carriers of Spain and

Portugal. In the year 181 6, up to the 28th of June,

498 ships had entered Odessa, bringing merchan-

dize to the value of one and a half million of rubles,

besides a very large quantity of specie. During the

game period, there sailed 246 ships laden with Rus-

sian produce, to the amount of 15,220,000 rubles,

including above 324,000 quarters of wheat. The
principal imports are wine, chiefly French, some

rum, raw silk, colFee, sugar, oil, soap, sulphur, fruit,

linen cloth, &c. but all in very limited quantities.

The great article of export is wheat, which, however,

in the opinion of Mr Macgill, is very far inferior to

that of Taganrock, being soft, and apt to heat ; be-

sides this, grain, rye, barley, oats, tallow, and tallow

candles, beeswax, iron, hemp, &c. are exported.

The Dnieper, Borysthenes, which separates the

Russian provinces of Cherson and Taurida, forms,

near its mouth, a shallow and marshy lake, two and

a half miles broad, a-breast of Ockzakoff, but more

at the confluence of the Bog. The entrance is al-

most closed by shifting sand banks, between which,

there is seldom more than five feet water. The Bog,

Hypanis, falls into the gulf of Leman, or estuary of

the Dnieper. There is a very small island opposite

the mouth of the latter river, almost inaccessible on

account of its perpendicular cliffs of rock and clay.

Ockzakoff is a small port, lying at the junction of

these rivers; its harbour is perfectly secure, but ^^^^^^
the little, trade it formerly possessed, has been drawn

away to Odessa. Opposite to Ockzakoff is Kinburn,

which, before the building of Cherson, was intended

by the Russians as the principal depot for the mer-

chandize sent from the provinces bordering on the

Dnieper. The extension of the Russian dominions CbersoM.

on the west, has caused even Cherson, on the right

bank of the Dnieper, to be superseded by Odessa.

Yet corn, hemp, and other articles of exportation,

are so much cheaper, and more plentiful here, that

many foreign vessels still prefer this port, though

they are obliged first to perform quarantine, and un-

load their cargoes at Odessa. The Dnieper is five

miles wide at Cherson, but only vessels that draw-

six feet can ascend to it. The Russians, however,

have a large arsenal here, and build line-of-bat-

tle ships, which are floated down the river on

machines, and afterwards conveyed to Ockzakoff

to be equipped. Nicolaef, on the Bog, a fine river,

without bar or cataract, with deep, still water, is

the station for vessels when built, and here they

are laid up to be repaired. It has extensive marine

arsenals, being the seat of the Russian marine admi-

nistration on the Black Sea.

The southern coast of the Crimea is lofty
^"^^^f "/jg ^ri^^*

precipitous ; the mountains beginning at Balaclara,
^^^^

Symboli, and extending to Caffa, Theodosia. Some
of these are celebrated in antiquity, and are no

less remarkable for their formation and appearance.

The mountain Tchedirdagh, Trapezus, rises rapidly

from the coast about Alusta to the height of 1200
or 1300 feet; it exhibits a mass of limestone very

compact, of a grey colour, and according to Pallas,

upon friction, slightly foetid. The remarkable head-

lands of the Crimea are Cape Tarchanskoi, called

by the Tartars Aya-Burun, or the Sacred Promon-

tory, probably the Parthenium of Strabo ; one of the

loftiest mountains in the Crimea, terminating ab-

ruptly in the sea, and forming the west point of the

Peninsula. It consists of marble. On the south

point is Cape Aria, Criu-Metopon, formerly no-

ticed.

The first port of note on the west coast of the West Coast

Crimea is Koslotf, or Eupatoria, from which, in 1 793, ^p*^'^*"

176 vessels were freighted with corn, salt, and lea-

ther ; but at present, its commerce is nearly annihi-

lated. Sevastopol, formerly Actiar, Ctenus, is the

chief station of the Russian Black Sea fleet, no mer-

chant ship being allowed to enter it, except in dis-

tress. The natural advantages of this harbour are

very great. The largest vessels lie within a cable's

length of the shore. The harbour is divided into

three coves, something resembling that of Malta.

The principal branch runs east, and is terminated by
the valley and little river of Inkerman. Here the

fleets of the world might ride secure, and have con-

venient anchorage ; and in any of the ports, vessels

find from 21 to 70 feet depth of water, and good
anchorage. On a tongue of high land between the

two southern creeks stands the Admiralty and store-

houses. The great bay of Actiar also bears the

name of the Roads, and here the Russian fleet is fre- Balaclava

quently at anchor. The port of Balaclara is sepa-

rated from that of Actiar by a narrow peninsula. It
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Caffa.

Coast of

Anatolia.

Black Soa. is one of the most remarkable in the Crimea, ap-

pearing from the town landlocked by high precipi-

tous mountains. Its entrance is so extremely nar-

row, that only one ship can pass at a time ; but within

the port, it is three quarters of a mile long, and 400
yards broad ; it is secure in all weather from storms;

and ships of war of any burden may find in it suffi-\

cient depth of water. The mountains which sur-

round it are of red and white marble, and the shore

in some parts is covered with gold coloured mica, in

a state of extreme division. This port is closed

against the vessels of all nations, not excepting

Prussians, to prevent smuggling. Caffa lies on a

bay, capable of containing several hundred mer-
chant vessels, but exposed to the east and south-

west. It formerly carried on the most extensive

trade in the Black Sea ; but it is now of very little

consequence. Kertchi, Ponticapium, on a peninsula,

Chersoiiesics Cimmeria, stretching into the strait of

Taman, and Yenikale, at the extremity of the same
peninsula, are small ports chiefly inhabited by fisher-

men.
The coast of Anatolia, on the Black Sea, extends

to the Kesil-Irmak, which falls into this sea a little

to the west of the Gulf of Sansoun. It is lined by
high mountains, terminating in lofty promontories.

It is steep and clean, with numerous little coves, into

most of which small rivulets fall. The most remark-
able headlands are Cape Kili-Mili, east of Erekli

;

Cape Kerenipe, the north point of Asia Minor, very
high land, with breakers off it ; and Cape Indjee, a

low point to the west of Sinope. The principal rivers

on this coast, besides the Kisil-Irmak, Malays, and
the Sakaria, Sangarius, already noticed, are the

Falios, BettcEus, and the Barthin, Parthenius. The
only port of consequence is Sinope, strongly situate

on the narrow and lov/ isthmus of a rockj' peninsula.

The mole which formed its port is nearly in ruins.

The depth of water is 12 feet. There is, however,

a good road for the largest ships ; and Turkish ves-

sels of war are built here. Sinope is the nearest

port on the Black Sea to Angora, the only place

hitherto known that supplies the fine goats' hair.

The coast from the Kisil-Irmak to Vona is named
Roum by the Turks. The chief places are Sansoun,

Amisus, on the Jekyl Irmak, which falls into the

deep Gulf of Sansoun. Fatsa, Polemonium, at the

mouth of the Sidemus, Budjiah and Vona, Boona,
on the Cape of the same name.

From Vona, the coast takes the name of the tribes

that inhabit it. The Laziens, Lazi, occupy the

coast from Vona to the Batouni. The principal

Trebizond. port on this coast is Trebizond. Though it can
receive only small vessels, it has a considerable

trade. One hundred and fifty or two hundred
small craft annually sail to Taganrock, with nar-

dek, a marmalade of grapes, and beckmiss, a sy-

rup made for the use of the distilleries there.
Coast of the Next to the Laziens, the Gurions occupy the

coast, as far as the Rioni, Phasis. At its mbuth
this river is 60 fathoms deep, and half a league

broad ; but a small island lies in the midst of its

channel. The only port in the country of the Gu-
rions is Poti, to wliich the merchants of Georgia re-

€oa5t of

Roum

;

«f the La'

zieus.

Gurions.

sort ; the Mingrelians occupying the country of Kia(

the ancient Cokhi. In this tract there is no port of "-^r-y:
consequence. The Abasses occupy the coast from

"^'/'f.

Isgarur to the Strait of Yenikale, as far as Anaffa.
'"^'""'^

This coast is very elevated, the Caucassian moun-
tains approaching close to the sea. Near Sondjuk
is a very lofty promontory called Varda. From
Anaffa to the Straits, the coast is low. Some small

vessels are built at Anaffa by the Turks. The Ku- 'Hj? Knbi

ban, Uypanisy receives most of the waters of the
western side of Caucasus. Near its mouth it di-

vides into two branches, one of which falls into the
Sea of Azoph, and the other into the Black Sea.
The marshy isle of Taman is formed by it. On this

island is Fana Jona, a place of some trade.

The commerce of the Black Sea, in ancient times, Hls!oi-> o.

was successively in the possession of the Phcenicians, the CoVc

Egyptians, Greeks, and Romans. From the last it

passed to the Greeks of the Lower Empire ; from
gj,^^

them to the Venetians and the Genoese. Caffa was
the principal city of the commerce of the Genoese
with the east ; and the port at which was deposited
all the merchandize which had been transported to

the Black Sea. By the capture of Constantinople
in 14!53, this commerce was nearly destroyed ; and
by the capture of Caffa, in 1476, it was completely
annihilated. One of the favourite objects of Peter
the Great was to obtain a share in the commerce oi
this sea, which the subjects of the Porte alone were
permitted to navigate. In I699, he succeeded in

subduing Azoph and the country round it
;
but, by

the unfortunate battle of Pruth, in J 711, he was
compelled to relinquish his conquests. His succes-
sors, and especially Catherine II. aimed at the same
object. This enterprising sovereign, by the treat}'

of Kainardgy, in 1774, and afterwards by the treaty
of Jassy, in I791, completely accomplished her ob-
ject ; the Turks being obliged to surrender a part of
Lesser Tartary and the Crimea, to allow the Russians
to establish a navy in the Black Sea, and to per-
mit their flag a free passage through the Darda-
nelles. In 1784, the Porte granted the privilege of
navigating the Black Sea to the Court of Vienna.
No other European nation obtained this privilege,

though the French carried on a considerable trade
under the Russian and Imperial flags, till after the
conquest of Egypt by the French, when a treaty was
concluded between the French government and the
Porte, by which the latter granted the free na-
vigation of this Sea. At the peace of Amiens, the
navigation was opened to the Prussian, Spanish,
Neapolitan, Dutch, Ragusan, and English merchant
flags ; and all these nations were allowed to have
resident Consuls in the Turkish ports of this Sea.
The English, however, by secret treaties with the
Turks, in the reign of James I. and Charles, were
granted the navigation of this Sea; and, in 1799, it

was again granted.

Soon after the peace of Amiens, the commerce of
this Sea increased considerably : so that, in 1803,
815 vessels entered the Russian ports from the Me-
ditei ranean. Most of them came in ballast, and re-

turned with corn. Of these 815 vessels, there

were.
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ck Spa. Flags.

421 Austrians

329 Russians

18 Ragusans

l6 Ionian Islands

15 French

7 English

6 Hyd riots

3 Spaniards

B15

Ij<j3ded at.

552 Odessa

210 Taganrock

23 Caffa

19 KoslofF

7 Serastopil

4 Cherson

815

Destination.

186 Trieste

144 Messina

103 Caphalonia

72 Genoa
57 Leghorn

26 Corfu

24 Barcelona

19 Marseilles

10 Naples

8 Malta

7 Tchesme
4 Zante

155 sailed with -

out de-

815 daring

their des-

tination,

on ac-

count of

the war.

From these 815, the 210 which loaded at Tagan-

rock ought to be deducted, in order to give an ac-

curate view of the commerce of the Black Sea at

this period.

The Russian exports from and imports to this Sea

were, in

1802
1804
1805

Exports.

3,000,000 rubles

5,000,000

7,400,000

Imports.

2,055,000
4,200,000

5,356,000

ssian

feet.

Ifincipal
fticles of
Dnmierce.

In the year 1802, 36 vessels, and 266 small craft,

were employed by Russia, in the coasting trade of

this Sea. There is also a considerable trade be-

tween the Russian ports and Constantinople and

Smyrna, carried on entirely by Greek vessels under

Russian colours.

In 1807, the Russian Black Sea fleet consisted

of 12 sail of the line, 4 frigates, 7 brigs and cutters,

and 1 8 small craft ; and the Black Sea flotilla con-

sisted of 40 gunboats and 80 falconets.

The principal articles of commerce afforded by the

countries on the Black Sea, are wheat, rice, tobacco,

hides, tallow, iron, hare-skins, honey, wax, and yel-

low grains for dyeing, from Roumelia and Bulgaria,

by the ports of Varna and Burgos. The same ar-

ticles, with the addition of wool, butter, hemp,

masts, ship-timber, and pitch, from Moldavia and

Wallachia, by Rudjuk and Galatz on the Danube.

From Bessarabia, by Ovidopel, and from the pro-

vince of Cherson, by Odessa, Akerman, and Cherson,

corn, oak-timber, hides, tallow, tar, shagreen, wax,

honey, hemp, sail-cloth, and wool. From the Cri-

mea, by the ports of Actiar, KoslofF, and CafFa, corn,

wool, wax, honey, dried and salted hides, deer-

skins, morocco-leather, sheep-skins, salted and dried

fish, potash, felt, caviar, wine, silk, and saltpetre.

From Anatolia, by the ports of Erekli, Amasrah,

and Sinope, hides, dried fruits, linens, linen-thread,

wax, honey, hemp, copper, and $hip-timber. From

the countries of the Laziens aqd Gurion^, princi-

Blaslinsr.

pally by Trebizond, all the above articles, except Black Sea

ship-timber. From Mingrelia, and the country of

the Abasses, principally by Sudjuk and Anafla,

slaves, timber, box-wood, wool, silk, furs, butter,

hides, wax, honey, &c. The trade to these coasts

is entirely carried on by a few Greeks of Constan-
tinople, and is very insignificant.

See Essai sur le Commerce, &c. de la Me?- Noire,

Paris, 1805; Oddy's European Commerce, p. l69;
Clarke's Travels, Vol. I. 4to edition; MacgiU's
Travels in Turkey, &c. Vol. I. ; Coxe's Travels,

Vol. III. 8vo edition
; Tuckey's Maritime Statistics,

Vol. II. (c.)

BLASTING, is a term used by the Engineer and
Miner, to denote the application of the explosive

force of gunpowder, in opening or rending rocks,

indurated clay, consolidated earth, and the walls of

old buildings. In quarrying sandstone, consisting

of regular layers, the work is performed chiefly

by means of the pick, the tvedge, the hammer, and
the pinch or lever ; recourse being seldom . had
to the more violent and irregular effects of gun-

powder. But for many kinds of limestone, and for

greenstone and basalt, blasting is always resorted to ;

and some of the rocks called primitive, such as gra-

nite, gneiss, and sienite, could scarcely be torn

asunder by any other means.
At what period blasting with gunpowder was first

resorted to as a potver in mechanics, is uncertain.

Gunpowder was applied to military engines in 1 330,

but there is reason to believe that its application

to the peaceful arts is of a much later date. It

may seem strange at this day to propose the expan-

sive or explosive force of gunpowder as a new me-
chanical poiKsr ; but when the lever and the wedge
become ineffectual to the purposes of the artificer,

he must naturally attach a high value, and be dis-

posed to give an elevated term, to that instrument

or means by which he is enabled, in a very simple

manner, to effect his purpose, and overcome the

greatest obstructions to his operations. One could

almost, therefore, wish it dignified with such a title

as the EXPLOSIVE poweh.
This agent is no less simple in its application,

than it is powerful in its effects. It is consider-

ed as the result of the sudden extrication of a per-

manently elastic fluid by the ignition of the gun-
powder, the extricated gas occupying perhaps 1000
times more space than the grains of the pow-
der. Some authors are of opinion, that the pow-
der contains only atmospheric air in a state of

great condensation, and that, when this fluid is

set at liberty, being at the same time highly ra»

rified by the heat, from the inflammation of the

powder, it produces the wonderful effects already

mentioned. By others, it is supposed that the

air contained in the nitre of the gunpowder is a-

bout 244 times denser than atmospheric air, and
that, when exploded, it produces an effect propor-

tioned to its condensation ; the elastic fluid expand-

ing with a velocity which has been calculated at the

rate of about 10,000 feet per second ; and its pres-

sure or force, when thus expanding, having been es-

timated as equal to a thousand atmospheres, or as a
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Blasting, thousand times greater than the atmospheric pres-

sure upon a base of the same extent. If we apply

this product to the pressure of the atmosphere, or at

the rate of 14| pounds to the square inch, we shall

find that the elastic fluid of gunpowder, at the mo-

ment of explosion, exerts a force equivalent to 6-|-

tons upon the square inch of surface exposed to its

force ; and that with a velocity which even the ima-

gination can hardly follow. Count Rumford, indeed,

estimated this force at 10,000 atmospheres; but we

have rather followed the calculations of Hutton,

whose opportunities of experiment, connected with

the Military College of Woolwich, have been unques-

tionably great.

The"^ progress of quarrying and blasting rocks

has, of late years, made great advancement in this

country. In Europe, the art of m.ining was long

chiefly confined to Sweden and Germany ;
but, since

the disappearance of our thickly wooded forests, and

the universal introduction of pit-coal for fuel, and of

cast-iron in the arts, Britain has made rapid strides

to improvement in the art of Mining, and now rivals

her Continental neighbours. Here we may allude to

the Coalworks of Northumberland and Durham, of

Cumberland and the western counties of England

and Wales. We may also notice the great extent of

the like works in the south-eastern and south-western

districts of Scotland. Much of this kind of work

is done with the pick and shovel ; but without the aid

of the expansive force of gunpowder, these operations

must have been of a very limited extent. Other

works, of no less magnitude than those of Coal

Mines, have been executed in Great Britain, almost

wholly by the force of gunpowder, particularly in

Canal and Road-works. To illustrate more fully the

use of gunpowder in mining operations, we may
mention the extensive works in Tunnelling, for pre-

serving the level of canals through mountainous

districts of country, instead of forming Locks, or

following a circuitous line of navigation. The
bold attempt of blasting rocks, under such cir-

cumstances, was, in this country, reserved for Mr
Brindley, Engineer upon the Duke of Bridge-

water's "canals. In 1776, this celebrated Engineer

completed the first navigable tunnel, at Hare-

castle in Staffordshire, which is upwards of one mile

in length. Since that period, many other works

of a similar nature, and even of much greater ex-

tent, have been executed in various parts of Europe.

By the art of blasting, immense excavations have

been made upon the Great Canal in Sweden. In

France, a tunnel of about seven miles in length has

lately been made ;
and, in our own country, at Sap-

perton, on the canal joining the rivers Severn and

Thames, and at Marsdenhill, there is a tunnel, up-

wards of three miles in length, forced entirely

through rock, by the use of gunpowder. We
may also instance the great national work of the

Caledonian Canal. In all of these works, in road-

making, and many others intimately connected with

the prosperity of commerce, the extension of the

arts, our domestic comfort, and national importance,

it is most evident, that, but for the simple process of

applying the expansive force of gunpowder, we must

have been deprived of innumerable advantages and
accommodations.

Blast i

When a perforation or hole is to be made in aMetliod

rock for the purpose of blasting with gunpowder, the
prudent quarrier considers the nature of the rock,

and the inclination or dip of the strata, and from these

determines the calibre, and the depth and direction

of the bore or recipient for the gunpowder. Ac-
cording to circumstances, the diameter of the hole

varies from half an inch to 2^ inches, the depth from
a few inches to many feet, and the direction varies

to all the angles from the perpendicular to the hori-

zontal. The implements for the perfoimance of this

operation are rude, and so extremely simple and fa-

miliar, as hardly to require description ; and the

whole operation of boring and blasting rocks is so

easily performed, that, in the space of a few weeks,
an intelligent labourer may become an expert quar-

rier. The tools are few in number, and, as just said,

are simple in their construction. The chisel, or

jumper, as it is technically called, varies in its length

and other dimensions according to the work to be
perfoi-med, and its edge is more or less pointed to

suit the hardness or tenacity of the rock to be bored.

If the cylindrical hole to be drilled is of small dia-

meter and of no great depth, or the work fixed to a
confined position, as often happens, the operation of
boring is performed by a single person ; with one
hand he manages the chisel or jumper, which he
keeps constantly turning, and with the other he
strikes the jumper with a hammer of 6 or 8 lb.

weight. But when tlie hole is of larger dimensions,

and of a depth exceeding a foot, it generally be-

comes the business of one man, in a sitting posture,

to hold and direct the jumper,—to keep it constantly

turning.—to supply the hole with water, and oc-

casionally to clean it out ; while two and even

three men, with hammers of 10 or 12 lb. weight,

strike successive blows upon the jumper, until the

rock is perforated to the desired depth. To prevent

annoyance to the quarriers from the squirting up of

the water, a small rope of straw or hemp is simply

twisted round the jumper, and kept resting on the

orifice of the hole. When the perforations are to

be made to a greater depth than about SO inches, it

is now common to use a chisel or jumper, var3'ing in

length from 6 to 8 feet, pointed at both ends, having

a bulbous part in the middle for the convenience of

holding it ; it thus becomes a kind of double jumper,

and is used without a hammer, with either end put

into the hole at pleasure. When a bore of consi-

derable depth is to be made, after the hole has been

perforated a few inches with the common jumper,

the quarriers lay it and their hammers aside, and

collect round the long jumper, in a standing pos-

ture, and lay hold of it by the bulbous part, lifting

and letting it drop into the hole by its own gra-

vity ; in this manner, by the successive strokes or

falling of the long jumper, a hole to the depth of five

feet and upwards is perforated, with much ease to

the workmen, and with wonderful expedition. When
the boring of the hole is completed, the debris and

moisture are then carefully cleaned out, and a proper
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asiinsr. charge of powder is put into it. In practice, there

is no very precise rule for the charge or quantity of

gunpowder, this being regulated at the discretion of

the quarrier, according to the tenacity and mass of

the rock to be removed ; and these circumstances

having been previously considered, in the dimensions

of the bore, it is customary to fill it in the proportion

of about one half with gunpowder.

The charge being introduced info the cylindrical

hole bored or drilled in the rock, a long iron called

the pricker is inserted amongst the powder, to be

afterwards withdrawn when the priming powder is

introduced. While this rod remains, the process of

rammiyig or stemming the hole is performed by for-

cing burnt clay, fragments of pounded brick, stone, or

any other substance less liable than another to produce

sparks of fire on being struck with iron. After a layer

or stratum of such matter has been pressed down
upon the powder, the remaining depth of the hole is

filled with pounded stone or earthy matters of any

kind, forced down with an iron punch or rammer of

such dimensions that it nearly fills the hole, but

having a groove in it to receive the pricker ; the

rammer being flat at the end which enters the hole,

the fragments of stone are pounded by it round the

pricker, which must be occasionally turned to pre-

vent it from being too firmly fixed, and thereby pre-

vented from being drawn. This wadding or matter,

laid immediately over the powder, is gently forced

down at first, to prevent, as much as possible, the

danger of premature explosion ; but as the hole is

more and more filled up, the quarrier strikes down
the steramer with more violence and less care, and

consolidates the wadding as much as possible, with a

view to produce a greater effect by the shot. In

this operation consists the chief danger attending

the process of blasting with gunpowder ; for it must
be obvious, that, unless the utmost care be taken in

forcing down the first portions of the wadding above

the powder, there is great danger of such a collision

taking place, between the stemmer and the pricker, or

between either of these and the rock or sides of the

hole, as may elicit a spark of fire, and produce uninten-

tioned explosion. From this cause, indeed, the most

unfortunate and distressing accidents have sometimes

happened to quarriers. A recent case occurred un-

der the notice of the writer of this article, from

which an experienced workman lost the sight of

both eyes, and had his legs and arms much shattered.

It is necessary, as before noticed, frequently to turn

the pricker during the process of stemming the shot,

in order to prevent its being so bound by the wad-
ding as to prevent its being withdrawn ; and it has

been known that, by the friction produced in the

mere act of turning it unguardedly, the shot has

been fired off. To prevent accident in this way,

copper prickers, or, to save expence, prickers com-
posed partly of copper and partly of iron, have been
introduced, instead of those formed wholly of iron.

The copper pricker is certainly much less liable to

accident ; but notwithstanding that this fact is self-

evident, and has been clearly established in quar-

ries where copper and iron prickers have been
used at the same time, yet, from the greater ex-

pence of the copper, and its being more liable to Blasting,

twist and break, it has by no means come into ge- ''^^V^^
neral use.

The hole being now fully charged with the pow-
der and wadding, the pricker is drawn out. The
small tubular space, which it leaves, is sometimes
wholly filled with powder, but with a view to save

that expensive article, it is now common to insert

wheaten or oaten straws filled with powder. These
straw tubes may be joined so as to reach any neces-
sary depth ; the lower straw always terminating in

the root part where a natural obstruction occurs,

or it is artificially stopped with clay, to prevent
the powder from being lost. The lower part of
the priming straw is pared quite thin, so as to in-

sure the inflammation of the charge of powder in

the hole. This being done, a slovo match, consist-

ing generally of a bit of soft paper, prepared by dip-

ping it into a solution of saltpetre, is carefully ap-
plied to the priming powder. When this match is

touched with fire, the quarriers give the alarm to all

around, to retire to a sufficient distance, so as to

avoid accident from the expected explosion. This
commonly takes place in about a minute. The
priming first explodes, attended only with flame ; a
short interval of suspense commonly ensues ; the

eyes of the byestanders being anxiously directed to-

wards the spot ; the rock is instantly seen to open,
when a sharp report, or a detonating noise, takes

place, and numerous fragments of stone are observ-

ed to spring into the air, and fly about in all direc-

tions, from amidst a cloud of smoke. The quarrier

then returns with alacrity to the scene of his opera-

tions. When blasting with gunpowder is carried on
in coal-pits or in sinking wells, where the workmen
cannot get speedily out of the reach of the shot, or

in any situation where adjoining houses, &c. may be
in danger of being injured, it is common to load
or cover up part of the rock to be blasted, with a
quantity of furze or brushwood, to prevent the frag-

ments of blasted rock from being driven to a dis-

tance.

The simplicity of this operation, so important to Use of Sand
our means of quarrying or prying into the bowels ofin Blasting,

the earth, is, perhaps, one cause of so little attention

having been paid to it by persons of science ; while
the personal risk attending it may have also oper-

ated, in some measure, to prevent particular in-

quiries regarding it. It was an extremely natural

conclusion for the quarrier to suppose, that the
more firmly the shot was rammed home, the more
powerful would be the efl^ect of the explosion. This,

we know, was long the conviction of military En-
gineers ; and was also a principle invariably adopted
by miners, to the great personal hazard of the arti-

ficer. In many places, this notion still prevails, and
we cannot enough lament the force, and stubborn-

ness of custom in this instance ; as it has been fully

established, that a wadding of loose sand, or of any
earthy matter in a dry state, answers all the purposes
of the firmest ramming or wadding. Now, as it is in

the operation of ramming, that accidents most com-
monly befall the quarrier, and which the use of the

copper pricker cannot altogether prevent, it is not
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a little surprising, that the use of sand does not

become universal.

To the common-labourer, indeed, it naturally

seems somewhat paradoxical to say, that particles

of loose sand can produce an effect equal to stem-

ming a shot with an iron punch and hammer ; but

those who are better informed, should insist on the

use of sand, whereby the person of the quarrier

would be much less exposed, and much time and

trouble would be saved. It may be noticed, that

in several works this is observed, particularly at

Lord Elgin's extensive mining operations at Charles-

town in Scotland, where much attention is paid to

the security and comfort of the artificer, as well as

to every thing interesting to science. The practice

of using Moose sand instead of pounded stone ram-

med with force, has been in use at these works for se-

veral years (it is believed since about the year 1810).

The writer of this article has also had considerable

opportunities of trying the accuracy of these state-

ments, as to the efficienci/ of sand, at the extensive

quarrying operations which lately became necessary

in cutting down a part of the Caltonhill, in forming

the new approach to the city of Edinburgh, where

upwards of 100,000 cubic yards of rocky matters

were removed, and gunpowder to the value of near-

ly L. 1000 Sterling, was expended, chiefly in blast-

ing rock, consisting of whinstone, or greenstone,

much traversed by calcareous spar. The holes at

this work were bored of various dimensions, both as

to calibre and depth, and also at all the angles of

inclination, from the perpendicular to the horizon-

tal. Trials were here made with holes from three

to seven or eight feet in depth, and of a diameter

from an inch to two and a half inches in dia-

meter; when it was invariably found, that when

the powder was wadded with sand, the effect in tear-

ing or blasting the rock was as great as when the

more commonly followed method, of ramming with

pounded stone was adopted. In the judgment of

the Contractors, the fragments of rock had a greater

tendency to fly to a distance when sand only was em-

ployed; but there was as great a bulk of the rock raised

by the shot wadded with sand aS by that which was

rammed in the usual way ; and in practice it was

found that the shots with sand were not more liable

to fail, or blow, without doing execution, than those

which were rammed. It is a fact perhaps as curious

and interesting as any connected with the subject,

that in both ways the shots fail, and at times blow

©ut, without producing any effect, or being occa-

sioned by any apparent cause. Reasoning from the

simultaneous effects of the sudden extrication of the

elastic fluid of gunpowder, whether a wadding of

loose sand or of firmly pounded stone be employed,

trial was made of gunpowder without any wadding,

but the effect produced by this method was rather to

shake or rend the upper part, near the orifice of the

hole or surface of the rock, than at the bottom of

the hole. This fact, however, favours the conclu-

sion that the explosive force of gunpowder is in pro-

portion to the surface upon which it acts ; and that

the effect is so instantaneous, that it seems a matter

not essentially connected with the operation, in what

manner the wadding is effected, provided that the Blastirig

atmospheric air is not in immediate contact with the "^-^^V^

powder ; as otherwise the fluid appears to divide,

and its effects to be lost in space, without being ap-

plied chiefly at the bottom of the holt, where the

greatest execution is wished to be done.

It may be noticed, that although the use ofsand for

blasting in mining operations is by no means gt neral,

yet so much of this practice has obtained, that the

quarrier is now only at pains to ram an inch or two

of the lower wadding firmly home ; the upper parts

are done loosely, with little attention either to the

stuff employed, or to the ramming of it ; he merely

consolidates it in such a manner, that the broken

particles shall not fall into the charge amongst the

powder, when he withdraws the pricker. In so far,

this is a saving of time ; but unfortunately he still

undergoes much personal risk, the chief danger be-

ing in ramming at first, or in the turning or with-

drawing of the pricker, where the wadding is firm.

When sand is used immediately above the powder,

both the pricker and the rammer are wholly unne-

cessary; the primed straw being inserted into the

powder, the sand is poured into the hole, and the

shot is ready for the match. A difficulty occurs in

the use of sand, which, though easily surmounted, it

may be proper to notice in this place. When the hole

or perforation in the rock happens to be horizontal,

or at more than an angle of 45° from the perpendi-

cular, the priming straw is apt to be injured in filling

the hole with sand, an evil to which the pricker is

not liable ; but this is easily got over by inserting the

priming straw into a small cylindrical tube of sheet-

iron or copper, while the sand is gently pressed into

the hole ; the small tube which is open at both

ends is afterwards withdrawn. By this means, the

operation of the horizontal shot is rendered not lesd

sure, and is attended with no more expence, and

little more trouble, than when the bore is perpendi-

cular.

It has been supposed by some, that a more com- inflammi

plete inflammation of the powder would take place, tion oft!

if it were ignited at the bottom of the hole ; but it
Powder,

has been found by experience, that this is not essen-

tial. It even appears from experiment, that gun-

powder is more fully inflamed by applying the fire

near the top, for in firing Ordnance, considerable

quantities of the uninflamed grains of the powder

have been collected, by placing a piece of cloth at a

distance from the gun, and allowing the shot to pass

through it.

Quick-lime, suddenly slacked, has been suggested. Use of

as a mode of rending rocks ; but this process would Quick-

in practice be found very defective. In sonie situa-

tions where the explosive effects of gunpowder could

not be applied with safety, as in the interior of a

building, or for such like purposes, this mode may

be resorted to with good effect.

Blasting with gunpowder, under water, is neces- Blastin^

sarily performed in various operations of the Engi- der Wal

neer, particularly in the excavation of the founda-

tions of piers, and in deepening the entrances of

harbours. This is performed by inserting the charge

of powder into the perforated rock, by means of a

4
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case or cartridge made of tin-plate. The lower part

is made to fit the bore in the rock, as nearly as may
, be ; from this a small pipe of the same metal is car-

ried to the surface of the water, with the priming-

powder. Here wadding is unnecessary, the pres-

sure of the water upon the tin case superseding the

necessity of any ; and the explosive effects are gene-

rally greatei*, in proportion to the charge, tlian those

in the open air. It may here be observed, that ex-

plosions under water have, in some instances, been
proposed as a mode of attack in marine warfare; and
it is presumed, that explosions, at considerable

depths, might occasion such an impression on the

water, and so disturb the equilibrium of the atmo-
spheric pressure, as to be capable of sinking large

ships, or floating batteries.

It may also be mentioned, that a new instrument,

called tlie Blasting Screw, has been lately applied with

considerable success to the rending or splitting of

large trees and logs of timber. It consists of a screw
which is wrought into an auger-hole, bored in the

centre of the timber ; here the charge of powder is

B L A
inserted, and the orifice of the hole in the log is

then shut up or closed with the screw, when a match,
or piece of cord, prepared with saltpetre, is intro-

duced into a small hole left in the screw for this

purpose, by which the powder is ignited. The appli-

cation of this screw to the purposes of blasting is not

very obviously necessary, because, from what we
have seen, it would appear that the auger-hole being
charged with powder and sand, would answer every
purpose. One great objection to the process of
blasting applied to the rending of timber is, the ir-

regular and uncertain direction of the fracture, by
which great waste is sometimes occasioned. It may,
however, be necessary to resort to this mode of

breaking up large trees, when cut down and left in

inaccessible situations, where a great force of men
and of implements cannot easily be procured or ap-

plied.

See Treatise of Artillery by John MuUer ; Hut-
ton's Mathematical Dictionary ; and Nicholson's

Journal, Vols. XII. and XIII. (h. h.)
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II

Blfaching.

BLEACHING.
Bleaching is the art of whitening thread and
cloth. It has been treated at considerable length in the

Encyclopcedia. Our business here is merely to supply
the defects of that article. These are chiefly two

;

namely, 1. A very incomplete historical detail of the

improvements in bleaching, at least as far as this

country is concerned
;
and, 2. The omission of any

description of the present mode of bleaching, as

practised by the most enlightened manufacturers of
Great Britain.

I. The Ancients, especially in Egypt, where white
linen was a common article of clothing, must at an
early period have been acquainted with the method
of bleaching that substance, but none of their writers

have left us any details on the subject. We know,
however, from Piiny, that different plants, and like-

wise the ashes of plants, which no doubt contained
alkali, were employed as detergents. Pliny men-
tions particularly the struthium as much used for

bleaching in Greece. This plant has been consider-

ed by some as the gypsophila struthium. But as it

does not appear from Sibthorp's Flora Graeca, pub-
lished by Sir James Smith, that this species is a na-

tive of Greece, Dr Sibthorp's conjecture that the

struthium of the Ancients was the saponaria officina-

lis, a plant common in Greece, is certainly more pro-

bable. Mr Parkes, in his Essay on Bleaching {Che-
mical Essay, Vol. IV. p. 7), says, that Theophrastus
states that lime was used by the ancients in bleach-

ing ; and that a ship, partly loaded with linen, and
partly with lime for bleaching it, was destroyed by
the accidental access of water to the lime. We en-

deavoured, with some pains, to verify this quotation
;

and, for this purpose, turned over all the writings of
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Theophrastus with which we are acquainted, without

being able to find any thing bearing the least allu-

sion to it. We have doubts whether lime could be

employed as a detergent of linen, without injuring

the texture of the cloth
;
and, on that account, it

would have gratified us exceedingly to have found

such a statement in so respectable and correct a

writer as Theophrastus.

About sixty or seventy years ago, the art of bleach-

ing was scarcely known in Great Britain. It was
customary to send all the brown linen manufactured
in Scotland to Holland to be bleached. It was sent

away in the month of March, and not returned till

the end of October, being out. of the hands of the

merchant more than half a year. The principal

Dutch bleaching-grounds were in the neighbourhood
of Haerlem; and the great success of their bleach-,

ings was ascribed to the superior efficacy of their

water, which, according to the fashionable theory of

the time, was sea-water filtered and rendered sweet,

by passing through their sand-downs. Indeed, it

was long a prejudice on the Continent, that no water ,

was ejQBcacious for bleaching but sea-water.

The Dutch mode of bleaching was to steep the

linen for about a week in a potash ley poured over

it boiling hot. The cloth being taken out of this

ley, and washed, was next put into wooden vessels

containing butter-milk, in which it lay under a pres-

sure for five or six days. After this it was spread

upon the grass, and kept wet for several months, ex-

.

posed to the sunshine of summer.
In the year 1749, as we are informed by Mr

Parkes {Chemical Essays, Vol. IV, p. 26), an Irish-

man, who had learned something of the art of

bleaching, settled io the north of Scotland, and

s s
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Bleaching, tablished a bleaching manufactory. On applying to

the principal Scotch makers of linen, they readily

furnished him with a quantity of goods ; but after

keeping them a whole year, he failed in all his en-

deavours to bleach them, and the proprietors were
obliged to send them to Holland to get the process

completed. Next summer his efforts were not more
successful ; the linen was considerably injured, and
even rendered tender by his management, but it

was not whitened. Nevertheless, this man by per-

severance became in a few year? an excellent prac-

tical bleacher. He had the merit of introducing the

art into Great Britain, and his descendants at this

day figure among the higher ranks in the metropolis.

The bleaching process, as at that time performed,

was very tedious, occupying a complete summer. It

consisted in steeping the cloth in alkaline leys for

several days, washing it clean, and spreading it upon
the grass for some weeks. The steeping in alkaline

leys, called bucking, and the bleaching on the grass,

called crqfiing, were repeated alternately for five cr

six times. The cloth was thou steeped for some
days in sour milk, washed clean, and crofted. These
processes were repeated, diminishing every time the

strength of the alkaline ley, till the linen had ac-

quired the requisite whiteness.

For the first improvement in this tedious procesti,

which was faithfully copied from the Dutch bleach-

fields, manufacturers were indebted lo Dr Home of

Edinburgh, who proposed to substitute water, acidu-

lated with sulphuric acid, for the sour milk previous-

ly employed. This suggestion was in consequence
of the new mode of making sulphuric acid, contriv-

ed some time before by Dr Roebuck, which reduced
the price of that acid to less than one-third of what
it had formerly been. It is curious, that when this

change was first adopted by the bleachers, there was
the same outcry against its corrosive effects as we
have seen some years ago, when oxymuriatic acid

was substituted for crofting. No allegation, how-
ever, could be worse founded, and it was completely
destroyed by the publication of Dr Home {Essay on
Bleaching), who demonstrated the perfect innocence
and the superior efficacy and cheapness of sulphuric

acid, when properly applied, over sour milk. Ano-
ther advantage resulted from the use of sulphuric

acid, which was of the greatest importance to the

merchant. A souring with sulphuric acid required

at the longest only twenty-four hours, and often not

more than twelve
; whereas, when sour milk was em-

ployed, six weeks, or even two months, were requi-

site, according to the state of the weather. In con-

sequence of this improvement, the process of bleach-
ing was shortened from eight months to four, which
enabled the merchant to dispose of his goods so

much the sooner, and consequently to trade with so

much less capital.

The bleaching art remained in this state, or near-
ly so, till the year 1787, when a most important
change began to take place in it, in consequence of
a discovery which originated in Sweden about thir-

teen years before. In the year 1 774, there appear-
ed in the Memoirs of the Royal Academy of Stock-
holm a paper on manganese, by Mr Scheele. Among

other experiments to which he subjected this mine- Blear

ral, he mixed it with muriatic acid, put the mixture '^^^

in a retort, and applied heat. He perceived a smell

similar to that of aqua regia. This induced him to

collect what came over in a receiver, and he found it

to be muriatic acid, altered in a remarkable manner
by the action of the manganese on it. Its smell was
greatly heightened, it was become less soluble in wa-
ter, and it possessed the property of destroying those

vegetable colours on which it was allowed to act.

M. Berthollet repeated the experiments of Scheele
on this new acid in 1785, and added considerably to

the facts already known. He showed that this new
acid (called by Scheele dephlogisticated muriatic

acid) is a gas soluble in water, to which it gives a
yellowish green colour, an astringent taste, and the

peculiar smell by which the acid is distinguished.

When water, impregnated with this acid, is exposed
to sunshine, it gradually loses its colour, while, at the

same time, a quantity of oxygen gas is disengaged
from the water. If the liquid be now examined, it

will be found to contain, not the new acid, but com-
mon muriatic acid. This experiment Berthollet

considered as exhibiting an analysis of the new acid,

and as demonstrating that it is a compound of muri-
atic acid and oxygen. On that account, he gave it

the name of oxygenated muriatic acid, which was af-

terwards shortened into oxymuriatic acid,- an appel-

lation by which it is still known among bleachers.

The property which oxymuriatic acid possesses of

destroying vegetable colours, led Berthollet to sus-

pect, that it might be introduced with advantage in-

to the art of bleaching, and that it would "enable

practical bleachers greatly to shorten their processes.

At what time these ideas first struck his mind, we
do not exactly know ; but at the end of a paper on
dephlogisticated muriatic acid, read before the Aca-
demy of Sciences at Paris in April 1785, and pub-
lished in the Journal de Physique for May of the

same year (Vol. XXVI. p. 325), he mentions that

he had tried the effect of the acid in bleaching cloth^

and found that it answered perfectly. This idea is

developed still farther in a paper on the same acid,

published in the Journal de Physique for 1786. In

1786, he exhibited the experiment to Mr Watt, who,

immediately upon his return to England, commenced
a practical examination of the subject, and was ac-

cordingly the person who first introduced the new
method of bleaching into Great Britain.

Mr Parkes, in his Chemical Essays, published in

1815, has mentioned some facts upon this subject,

which it will be proper to state. In the early part

of the year 1787, Pi-ofessor Copland of Aberdeen
accompanied the present Duke of Gordon to Geneva,

and he was shown the discolouring property of oxy-

muriatic acid by M. de Saussure. Mr Copland was
much struck with the importance of the experiment,

and on his I'eturn to Aberdeen in July 1787> men-
tioned the circumstance, and repeated the experi-

ment before some eminent bleachers in his own
neighbourhood. These gentlemen were Messrs

Milnes of the house of Gordon, Barron, and Com-
pany, Aberdeen. ' They immediately began the ap-

plication of the process to the bleaching of linen on
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ling-, a great scale ; and Mr Parkes assures us that they

were the first persons who applied the new process

to practical bleaching in Great Britain,

w Pro- But this statement, though it may appear plausi-

iiito
^'"^^ sight, is quite incorrect. The writer of

in hy this article took the liberty of applying to Mr Watt
VVaU. himself for information on the subject. Mr Watt

has preserved copies of all his letters since the year

1782, taken by means of his copying machine. He
allowed the writer of this article to peruse such of

them as bore any reference to this subject. Now, two

letters were found, which entirely set the matter atrest.

The first of these is to his father-in-law, Mr Macgre-
gor, dated Birmingham, March I9, I787. In this

letter he gives a particular detail of the new bleach-

ing process, states its advantages, and says that he
had sent Mr Macgregor a quantity of the whitening

liquor. The second letter is to Berthollet, and is

dated Birmingham, May 9, 1787. The following is

a part of that letter, which we have transcribed ver-

batim : " Je ne sais pas si j'ai encore fait la liqueur

acid si fort que vous avez fait, mais je vous donnerois

les moyens de juger. Je trouve que 4 onces de mon
acide mele avec la quantite necessaire d'alkali de

pearl-ash peut blanchir un gros de toile brune, telle

comme j'ai vu chez vous. 11 est vrai qu'il ne la fait

tout a fait blanc ; mais il le fait aussi blanc, que je

puis le faire, meme en ajoutant une second dose

d'acide. Je bouille la toile par avance dans une so-

lution d'alkali faible ; et a mi blanc, je la bouille une
second fois. Je trouve que le savon est meilleur

que I'alkali pur pour la second bouillon. J'ai blan-

chi toute a fait le coton, mais je ne suis encore par-

venu a blanchir parfaitement la toile de lin." The
reader will observe, that the date of both of these

letters is some months before Mr Copland's return

from the Continent. M. Berthollet had published

his process in 1785, and as Watt had brought it to

England in the end of 1786, and had put it in prac-

tice, and introduced it into Mr Macgregor's bleach-

field, near Glasgow, in the month of March 1787, it

is clear that Saussui'e has no claim to the original

discovery, nor Mr Copland to the first introduction

of the new process into Great Britain.

Dr Henry quotes a letter of Mr Watt, dated 1788,
February 23, in which he says, " I have ^or mere
than a twelvemonth been in possession and practice

of a method of preparing a liquor from common salt,

which possesses bleaching qualities in an eminent de-

gree ; but not being the inventor, I have not at-

tempted to get a patent or exclusive privilege for it."

{Annals of PJiilosophy, VI. 423.) This letter alone
is sufficient to show, that Mr Watt's experiments
were of an earlier date than those of Messrs Milnes.

He says, farther, that " at that very time 1500 yards
of linen were bleaching by the new process, under
Jiis directions." This great experiment was con-
ducted in the bleachfield of his father-in-law, Mr
Macgregor, near Glasgow

;
where, as he wrote to

M. Berthollet, soon after, 500 pieces were bleached
by the new method, and Mr Macgregor was so sa-

tisfied of the importance of the new process, that he
resolved to continue it. Mr Watt made several im-
provements in the method of M. Berthollet. Instead
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of employing muriatic acid and manganese, as had Bleaching,

been done by Scheele and Berthollet, he had ''**^v'^*^

recourse to the cheaper mode of a mixture of com-
mon salt, black oxide of manganese, and sulphuric

acid. He made use of wooden vessels to hold the

water, which was to be impregnated with the oxy-
muriatic gas, coating them within with a mixture of
wax and pitch, which rendered the air light, and
prevented the gas from acting on the wood. Mr
Watt likewise contrived a test to indicate the

strength of the water impregnated with oxymuriatic

acid, as far as its bleaching effects were concerned.

He took a determinate quantity of the infusion of

cochineal, and ascertained how much of the bleach-

ing liquor was necessary to destroy the colour. The
strength of the bleaching liquor was obviously in-

versely as the quantity necessary to destroy the co-

lour. But M. Welter hit upon another method
about the same time, which has been considered a»

preferable, and has in consequence come into gene-
ral use. He employed a solution of indigo in sul-

phuric acid instead of the infusion of cochineal. In
other respects the two methods were the same.

Mr Thomas Henry of Manchester began his ex-

periments on bleaching, by means of oxymuriatic

acid, nearly as early as Mr Watt, and without any
previous knowledge of what he had done. He was
very assiduous, and very successful in his trials. At
a meeting of the bleachers, held at Manchester, ear-

ly in 1788, he exhibited half a yard of calico, bleach-

ed by the new method, which was considered as su-

perior in whiteness to half a piece of calico, bleach-

ed by the same process by Messrs Cooper, Baker,
and Charles Taylor. In consequence of this exhibi-

tion he was applied to by Mr Ridgway of Horwich,
to be instructed in the new process. And the in-

structions which he accordingly received, were the

first step of a series of improvements carried on
by Mr Ridgway and his Son, with an ability and
spirit of enterprise, which have raised their es-

tablishment to its present extent and importance.

(See Annals of Philosophy, VI. 423.) These two
gentlemen, Messrs Watt and Henry, had the chief

merit of introducing the new mode of bleach-

ing into Lancashire, and the neighbourhood of Glas-

gow.
In the year 1789, M. Berthollet published a me-

moir on the subject, in the second volume of the

Annales de Chiniie {p. 151). In this memoir, which
constituted the first publication on the mode of
bleaching by means of oxymuriatic acid, Berthol-

let gives a detail of the progress of his experiments,

and states the attempts that had been made to intro-

duce the new mode of bleaching into France. M.
Bonjour, who had assisted him in his experiments,

associated himself with M. Constant, a manufacturer

of cloth at Valenciennes, to form a bleaching esta-

blishment in that city upon the new plan. But their

project was prevented by the prejudices of the inha-

bitants, and by the jealousy of the bleachers, wh©
were afraid of being injured by the introduction of

any new improvements. M. le Comte de Bellaing,

however, who approved of the project, granted si

piece of ground possessed of all the requisite convcr
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Bl acliin?. niences ; but rather at too great a distance from Va-
^"^^V^^ ienciennes. M. Bonjour applied to the Board of

Commerce for the exclusive privilege of bleaching
for some years, according to the new method in Va-
lenciennes and Cambray, and for two leagues around
these places, offering at the same time to explain the
new process in all its details to those who wished to

make themselves acquainted with it. But the re-

quest was refused.

It does not appear, from Berthollet's account, that

the new mode of bleaching had been able to esta-

blish itself in any manufactory in France, before the
publication of his Memoir. One of the great
difficulties in the way of applying oxymuriatic acid
to bleaching vi^as the very disagreeable and noxious
odour which characterizes it, and which rendered it

not only very offensive, but highly injurious to the
health of the workmen. He describes, at consider-

able length, a vessel contrived for impregnating water
with it, by M. Welter, and likewise the mode of pre-
paring the gas from common salt, black oxide of
manganese, and sulphuric acid. But hisjimprove-

ments, though considerable, were far from obviating

the inconveniences complained of. Some method
was wanted which should deprive water impregnated
with this gas of its smell, without depriving it of its

bleaching qualities. The first attempt to accom-
plish this object originated from M. Berthollet him-
self.

When he first began to bleach, by means of water
impregnated with oxymuriatic acid, he employed
that liquid as concentrated as possible ; but he found
that the texture of the cloth steeped in this liquid

was considerably injured. To prevent this effect, he
at first added a httle alkali to the liquid, to saturate

a portion of the acid. But he found afterwards
that it was better to dilute the liquid with water.
Before this last method occurred to him, he was re-

quested to go to Javelle, to show the bleachers
there, the method of preparing the oxymuriatic acid,

and ndaking the bleaching liquor. He went twice in

consequence, prepared the liquor before the bleach-
ers, and added some potash to prevent the acid from
injuring the texture of the cloth. Sometime after

the manufacturers of Javelle announced in the dif-

ferent journals that they had discovered a peculiar
liquid which they called Lessive de Javelle, and which
possessed the property of bleaching cloth immersed
in it for a few hours. This liquid they prepared by
dissolving potash in the water which they were go-
ing to impregnate with oxymuriatic acid. The con-
sequence was, that the liquid absorbed a much
greater quantity of gas, and might be diluted with a
considerable proportion of water, without losing its

bleaching quality.

Being disappointed in their attempts to introduce
this liquor among the French bleachers, they came
over to England, and applied to Parliament for the
exclusive privilege of supplying the British bleachers
with this liquid. The patent was to be given to

MM. BourboUon de Bonnueil and Company. In con-
sequence of this application, a meeting of the
bleachers of Lancashire was advertised, in the be-
ginning of the year 1788. It was at this meeting
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that Mr Henry exhibited the half yard of calico Bleach
bleached according to the new method. Mr Watt
had written a letter to Dr Pei-cival on the subject,
which was communicated to the meeting. He stated
in it that he had been in possession of a new method
of bleaching, by means of oxymuriatic acid, for above
a year; that he had learned it from Berthollet, and
that he had every reason to believe that the liquor
of MM. Bourbollon de Bonnueil and Company, con-
sisted of oxymuriatic acid, or of some proportion of
it. In consequence of this meeting, the county
members of Parliament were requested to oppose the
intended raonoply. Mr Watt alsp exerted all his
influence

; and Mr Parkes informs us likewise, that
one of the Messrs Milnes of Aberdeen, who had
been informed of the use of oxymuriatic acid by Mr
Copland, happened to be in the gallery of the House
of Commons when this application in favour of these
gentlemen was made. He took immediate measures
to inform the principal members that this was not
a new process ; that he himself had long ago prepared
an article equally advantageous, and that he was
ready to substantiate the truth of his statement when
required. (Parkes's Chemical Essays, IV. 62.) ' In
consequence of the united exertions of all these dif-
ferent gentlemen, the bill was thrown out, and the
monopoly prevented.

It seems to have been partly in consequence of
this application of the French gentlemen that Mr
Henry of Manchester was induced to attempt
bleaching in the large way with oxymuriatic acid.
His attention had been first drawn to the subject by
the papers of Berthollet, published in the Jourtial de
Physique, during the years 1785 and 1786. He was
at that time engaged in a course of lectures on Dye-
ing, Printing, and Bleaching. An acquaintance with
the properties of oxymuriatic acid, which he had re-
peatedly had occasion to exhibit in his course of
lectures, and the general hints previously throwu out
by Berthollet, led him to conclude, that the liquor
of Bourbollon and Company could be nothing else
than oxymuriatic acid, or some compound of it. His
first operations on the large scale consisted in ex-
posing the goods, in a moist state, in air-tight cham-
bers, to the action of oxymuriatic acid gas. He
likewise began to prepare for sale a bleaching liquor,
in which the gas was condensed in a very weak so-
lution of potash ; which, as we learn from Berthollet,
was the very same with the Lessive de Javelle. This
liquid possessed two advantages over water simply
impregnated with oxymuriatic gas. Its smell wag
less noxious, and it might be employed to whiten
printed calicos without destroying the colours which
had been dyed upon the cloth. But these advan-
tages were much more than counterbalanced by
equivalent disadvantages. It was found not to go
nearly so far as water impregnated with oxymuriatic
acid, and when kept for some time, it lost its bleach-
ing properties altogether. The reason of this last

alteration is now sufficiently understood ; the oxy-
muriatic acid in the liquid was gradually destroyed,
and converted into common muriatic acid and chlo-
ric acid ; the water containing merely common mu-
riate of potash and chlorate of potash. In conse*
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ing. quence of these disadvantages, the addition of pot-

ash to the bleaching liquid was soon laid aside.

The next attempt to destroy the noxious smell of

the liquid, without destroying its bleaching property,

was the addition of lime to the liquid. Mr Henry of

Manchester was one of the first persons who thought

of this addition. On the floor of his air-tight cham-

bers rested a stratum of thin cream of lime, through

which the goods were passed by means of a wince ;

and were afterwards exposed, on quitting the liquor,

to oxymuriatic acid gas. Hence the oxymuriate of

lime was formed upon the cloth. But this method

was objectionable in the case of some coloured

goods, the colours of which were injured or destroy-

ed by that earth. It admitted, therefore, of only a

partial application.

Other persons made similar attempts, but none of

them appear to have been attended with success.

But Mr Tennant of Glasgow, after a great deal of

most laborious and acute investigation, hit upon the

method of making a saturated liquid of oxymuriate

of lime, which was found to answer perfectly all the

purposes of the bleacher. This was certainly a most

important improvement. Without it, the prodigious

extent of business carried on by some of our bleach-

ers could not possibly have been transacted. To
give some idea of the rapidity with which bleaching

is conducted according to the new process, we may
mention the following fact, which we state on what

we consider as very good authority. A bleacher in

Lancashire received 1400 pieces of grey muslin on

a Tuesday, which on the Thursday immediately fol-

lowing were returned bleached to the manufacturers,

at the distance of 16 miles, and they were packed

up and sent oiF on that very day to a foreign market.

The quick return of capital which is thus made is a

benefit entirely to be ascribed to the new mode of

bleaching.

In the year 1798, Mr Tennant took out a patent

fbr his new invention, and offered the use of it to

practical bleachers, for a fair and reasonable portion

of the savings made by its substitution for potash,

then in general use. Many of the bleachers, how-

ever, used it without paying him, and a combination

was formed to resist the right of the patentees. In

December 1802, Mr Tennant and Company brought

an action for damages against Messrs Slater and

Varley, the nominal defendants ; but who, in fact,

were backed and supported by a combination of al-

most all the bleachers in Lancashire. In conse-

quence of this action, the patent right was set aside

by the verdict of a jury and the decision of Lord

Ellenborough, who used very strong language a-

gainst the patentees. The grounds of this decision

were, that the patent included a mode of bucking

with quicklime and water, which was not a new in-

vention. It was decided that, because one part of

the patent was not new, therefore the whole must be

set aside. Had the writer of this article constituted

the jury, the verdict would have been very difierent.

Lime was indeed used previous to the patent of Mr
Tennant ; but it was employed in a quite different

manner from his, and he would have allowed all of

them to continue their peculiar method without any

objection or injury to his emolument. If the very Bleachin-.

same process as that of Mr Tennant was employed

before he took out his patent, there could be no

doubt that the process originated with him, and that

those who used it had been induced to do so from

the information which they derived from him. In

the opinion of the writer of this article, Mr Tennant

was hardly used, and the words employed by Lord

Ellenborough were quite inapplicable to him. But

when a very powerful combination is formed against

any individual, the sentiments with which they are

actuated propagate themselves with rapidity, and it

is difficult for the most upright jury to avoid being

swayed by prejudices so much the more formidable,

because their existence is not perceived.

In consequence of this decision, the use of liquid

oxymuriate of lime in bleaching was thrown open to

all, and appears now to be universally employed by

all the great bleachers in Britain. Mr Tennant, thus

deprived of the fruits of several years of anxious and

laborious investigation, advanced a step farther, to

what may be considered as the completion of the-

new method. This consisted in impregnating quick-

lime in a dry state with oxymuriatic acid. He
had taken out a patent for this on the iSth of April

1799, and his right fortunately was not contested.

He began his manufactory of solid oxymuriate of

lime at first upon a small scale, which has been ever

since gradually extending, and is now very consider-

able indeed. During the whole period of the dura-

tion of his patent, he laboured under great disadvan-

tages. The oxymuriatic acid gas with which the

lime was impregnated, was obtained from common
salt. Now, his patent did not extend to Ireland, in

consequence of which, manufactures of dry oxymu-

riate of lime were established in that kingdom. Iil

Ireland, the manufacturer obtained his salt-duty

free, while in Scotland Mr Tennant was obliged to

pay a duty of 7s. 6d. per bushel. Such, however^

was the superiority of the methods employed by Mr
Tennant, that he was able to compete with the Irish

manufacturers in their own country.

In the year 1815, in consequence of the joint ap-

plication of the bleachers, the duty on common salt,

formerly charged upon all bleachers and others who
employed that article in the preparation of a bleach-

ing liquid, was taken off, and they were henceforth

allowed to', use it duty free. But this act, while it

affords great advantages to bleachers on a large

scale, precludes those who only work on a small

scale, from making their own oxymuriate of lime

;

the consumption of the powder, therefore, is likely

to increase very much among the little bleachers

and calico printers. Its use is also considerable in

partially discharging the colour of Turkey red cloth.

The method was originally a French invention ; but

a patent has been lately granted to Mr Thomson, a

Lancashire bleacher, for the process, which, we be-

lieve, he imported from lony. The method is this

:

An acid paste, consisting of citric acid, or any other

acid thickened with gum, is first printed on the Tur-

key red cloth, which is then passed through liquid

oxymuriate of lime. It becomes white only where

the acid was applied. On this bleached part arty
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Bleaching, other colour may be applied, and the combinations
'^^^'"^^ produced are exceedingly beautiful and striking. *

Such, as far as we are acquainted with the sub-

ject, is the history of the progress of the new me-
thod of bleaching in Great 13ritain. We have said no-

thing of the Irish bleachers, because we are not par-

ticularly acquainted with the progress of the new me-
thod in that country ; though we believe that oxymu-
riatic acid was tried by the Irish bleachers almost as

early as it was in Great Britain. Mr Parkes supposes

that Mr Kirwan might have proposed the trial of the

new reagent, in consequence of some suggestion from

Scheele or Saussure. (Parkes's Chemical Essays, IV.

43.) But we have no evidence that this was the case.

Indeed, it would be quite unreasonable to attempt, by
such vague suspicions, to detract from the merit due
to Berthollet for his original suggestion of the appli-

cation of oxymuriatic acid to bleaching,—a merit

which he has enjoyed without a competitor for 30
years. Scheele was dead before any one attempted

to introduce the new acid into bleaching, either in

Great Britain or Ireland. Arid there is every rea-

son for believing that Saussure's knowledge of the

bleaching qualities of oxymuriatic acid, originated

from BerthoUet's publications on the subject in 178^
and 1786.

There are three different ways of employing oxy-
muriatic acid in bleaching, still followed by different

manufacturers : the first, the simplest, and we may
add, the most economical and efficacious mode, is to

impregnate water with oxymuriatic acid, and to use

this liquid without any addition in a sufficiently di-

luted state. Mr Rupp, long ago, demonstrated the

superior economy of this process, and even at pre-

sent it is used by the great house of Oberkampf,
Widmer, and Company, of lony, near Versailles,

who have contrived a very ingenious apparatus for

its preparation. The only objection to this mode
of using the gas, is its suffocating odour, which ren-

ders it injurious to the health of the workmen em-
^ ployed.

But the method universally employed by the

great bleachers of Britain and Ireland, is to form
a liquid oxymuriate of lime, and to immerse the

goods in it. The gas is always obtained from com-
mon salt, by the joint action of sulphuric acid

and black oxide of manganese. Various propor-

tions of these ingredients have been recommended
by different persons ; but none of them seem to have
founded their numbers on scientific considerations.

Berthollet, in his dissertation on this subject, pub-

lished in 1789 (Annales de Cfiimie, II. l65), re- Bleach

commends the following proportions as the best

:

6 parts of black oxide of manganese,
l6 parts of common salt,

12 parts of sulphuric acid,

8 or 12 parts of water.

Boullon La-Grange, in his Elementary Chemical
work, recommends

3 parts of common salt,

2 parts sulphuric acid,

1 part of black oxide of manganese,

2 parts of water.

Mr Rupp directed

5 parts of manganese,
8 parts of common salt,

6 parts of sulphuric acid,

12 parts of water.

Mr Tennant of Glasgow directs

3 parts common salt,

3 parts of manganese,
3 parts of sulphuric acid,

3 parts, by measure, of water.

The usual proportions in France are,

3 parts manganese,

10 parts common salt,

7 parts sulphuric acid,

9 parts water.

The numbers recommended by Mr Dalton, as agree-

ing with the atomic theory, are,

100 sulphuric acid of the specific gravity 1.850,

76 water,

40 common salt,

35 black oxide of manganese.

These numbers are founded on the supposition, that

two atoms of sulphuric arid are requisite to disengage

one atom of muriatic acid from common salt, which,

at the common temperature of the atmosphere, or

when the heat of boiling water is only applied, is

probably true; though at higher temperatures we
know, that one atom ot sulphuric acid will drive off

one atom of muriatic acid. If we consider the state

of the common salt, as it is employed, and the fre-

quent impurity of the oxide ofmanganese used, pro-

* We may notice here, what we consider as a very improper restriction in the new act of Parliament,

which takes off the duty on the common salt used by bleachers. They are prohibited from using the rock-

salt as it is dug out of the mine, but must employ what has been refined, and which, of course, amounts
to four times the price. Surely the framers of the act might have easily seen that, if it was their object to

prevent smuggling, it would have been answered much better by prohibiting the use of refined salt, tlian by
restricting the bleachers to it. It would be impossible to smuggle rock-salt without actually refining it,

which no bleacher could do without the certainty of detection. Indeed, such a smuggling trade could only

be followed on a scale totally below the attention of a bleacher.

Since the preceding note was written, this absurd restriction has been withdrawn, and the use of roclc-

isalt permitted.
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'•cliing- bably the bleachers would find the following pro-

portions the most economical and advantageous :

2 parts sulphuric acid,

2 parts water,

1 part common salt,

1 part black oxide of manganese.

At present there can be no doubt that the propor-

tion of common salt used by the bleachers is too

great. It is well known, that what remains in the

stills after the process, contains still a considerable

proportion of muriatic acid. Thus Mr Wilson
found the salt v^hich crystallized in the liquid resi-

duum, after distillation, was composed of

Sulphate of soda, 55.47
Muriate of manganese, 26-79
Muriate of lead, - 1.52

Water, - - 16.22

100.00

This residue was obtained from a mixture of

3 parts common salt,

1 part black oxide of manganese,
4 parts sulphuric acid of the sp. gr. 1.500.

See Annals of Philosophy^ I. 365.

Dr Henry of Manchester found very large pro-
portions of common salt and muriate of manganese
in the residue left after distillation ; and he inform-
ed the writer of this article, that he had known a
bleacher, when in want of common salt, to work
twice from the same ingredients, by adding fresh
manganese and oil of vitrei. This is a sufficient proof
that vastly too much common salt is employed. In-
deed, the consumption of common salt by the bleach-
ers is enormous. One bleacher in Lancashire, for ex-
ample, uses, every six weeks, four waggon loads of
common salt, each load containing 3 tons 13 cwt.
This is almost at the rate of two tons and a half of
salt per week. He employs, for his process, 22
leaden stills, each 22 inches deep, and about 2 feet

4 inches in diameter. Eleven of these are worked
on alternate days.

The temperature of steam, under the pressure of
the atmosphere, is sufficient to expel the whole of
the oxymuriatic acid, and nothing is gained by em-
ploying a stronger heat. Accordingly, the stills are
universally heated by steam. The calculation is,

that 25 square feet of surface in the boiler, is suffi-

cient to heat six stills of the dimensions given above,
into each of which are put 112 lbs. of common salt.

The gas is received into cream of lime, in which the
lime is kept suspended by mechanical agitation.
When the process is finished, the undissolved lime
is allowed to subside, and the clear liquid is drawn
off. Its specific gravity is, generally, about 1.0125.
Liquid of this strength is usually mixed with five or
six times its bulk of water, before the goods are
immersed in it. It has been said, that muriate of
lime alwa5^s injures the texture of cloth immersed
in it. But this is true only when the solution is

concentrated, and when it is used boiling hot ; but

by no means applies to the processes of the bleach- Bleaching.

The third state in which the oxymuriatic acid is

employed by bleachers, is combined with lime, con-
stituting dry oxymuriate of lime. Hitherto the ma-
nufacture of this salt in Great Britain has been con-
fined to Mr Tennant of Glasgow, the inventor of
the process. But his patent being now at an end,
other persons have begun to make it in the neigh-
bourhood of Manchester. For the manufacture of
this salt, leaden stills are employed similar to those
used in making liquid oxymuriate of lime, and like-

wise cast-iron stills. The gas is conveyed into a
close wooden vessel, on the bottom of which is

spread some quicklime, newly slaked and sifted.

As the gas passes over, it combines with the bme,
and gradually forms the salt required. It is a soft

white powder, possessing little smell. When heat-
ed it gives out oxygen gas ; but if it be mixed with
sulphuric acid, oxymuriatic gas is given out when
the heat of a lamp is applied. It is partially solu-
ble in water, and the solution gradually disengages
bubbles of oxygen gas, while the salt is changed into
common muriate of hme. This change appears to
take place gradually, even when the salt is kept in a
dry state. Mr Dalton has analyzed this salt, an4
found it composed of

Oxymuriatic acid, 23 or 1 atom,
Lime, - 38 or 2 atoms.
Water, - 39 or 6 atoms.

100

When the salt is dissolved in water, one-half of the
lime is precipitated, so that the compound which
was formerly a subchloride of lime, is now convei't-
ed into a chloride. Its constituents are,

Oxymuriatic acid, 54.7 or 1 atom,
Lime, - 45.3 or 1 atom.

100.0

When a current of oxymuriatic gas is passed to sa-
turation through water in which lime is suspended, a
bichloride of lime is formed. It is composed of

Oxymuriatic acid, 70.7 or 2 atoms,
Lime, - 29.3 or 1 atom.

000.0

See Ann lis ofPhilosophy, I. 15, and II. 6.

From Mr Dalton's experiments, the oxymuriate
of lime of commerce contains one-third of its weight
of common m.uriate of lime ; but this portion varies
according to the age of the salt, always increasing,
till at last the whole is converted into common
muriate of lime.

II. In the article Bleaching in the EncyclopcBdia,Prese\it
very copious extracts have been given from Kirwan, Method of
Berthollet, Decharmes, Oreilly, Rupp, &c. with de- ^^^^^'''"S*

scriptions and drawings of the different apparatus
recommended by them. But the reader of that ar-
ticle will be at a loss to form any idea of the method
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Bleaching, of bleaching at present employed by the most en-

' ' lightened bleachers in Great Britain On that ac-

count, we conceive that it will be requisite to give a

concise sketch of the different processes as they oc-

cur in a practical bleachfield. We shall omit most

of the descriptions of apparatus, which would oblige

us to repeat many things contained in the article to

which this is a supplement. The bleaching appa-

ratus is sufficiently simple to be easily conceived by

the reader without many particular descriptions.

Cotton being much more easily bleached than linen,

it will be requisite (though the processes are nearly

the same) to give the method of bleaching each se-

parately, because the quantity of materials employed

differ for each.

1. Bleaching of Linen.

It would appear from the new process of Mr Lee,

who separates the woody matter from the fibre of

flax without steeping it, by means of mechanical ac-

tion, and then bleaches his flax by simply washing it

in warm water, that the colouring matter is not che-

mically combined with the fibrous matter, while the

plant is vegetating, or after it is pulled, but that the

chemical combination takes place while the plant is

steeped in water. The object of this steeping is to

induce a fermentation, which loosens and destroys a

cement which bound the fibres of flax to each other

and to the wood. This fermentation weakens con-

siderably the strength of the flax fibres," and even

destroys many of them. Mr Lee's process, there-

fore, if it be practicable on a large scale, would be

a prodigious improvement. It would render the flax

fibres much stronger, it would increase their quan-

tity, and it would save the expence of the materials

employed in bleaching the linen. The writer of this

article has been informed that Mr Lee's process has

uniformly failed of success, when tried in Ireland.

If this account be true, it is extremely difficult to

explain it. We have seen Mr Lee's process per-

formed by workmen under his own direction at Old

Bow, near London, with the most complete success

;

not merely upon handfuls of flax, but upon whole

fields of it. Indeed, the whole is so extremely simple,

that we cannot well see how it sho^ld fail, if proper-

ly conducted. We cannot, therefore, help suspect-

ing that the prejudices of the Irish, with which it

would have to contend, have been too powerful for

it ; but that, as soon as it shall meet with fair play,

jt will be found just as practicable, and certainly

much cheaper and better, than the methods at pre-

sent in use.

It is during the steep, then, that flax acquires its

permanent dark colour ; and four processes, which

we shall now briefly describe, are requisite to re-

store it to its original white colour, or to separate

the colouring matter, which is chemically combined

with the fibres of the flax.

1. When the flax is converted into thread, it is

repeatedly moistened with the saliva of the spinner,

which leaves attached to it a quantity of albumen.

When the thread is woven into linen, it is covered

with the weaver's dressing, which consists of a paste,

Tuade of flour and water. The first step of the

bleacher's process is to remove these foreign bodies,

that the colouring matter of the flax itself may be Bleachir

laid open to his subsequent operations. For this "^-"^^y^

purpose, the goods are immersed in warm water, or

in a warm alkaline ley, which has already been used

in the bleaching processes to be described imme-
diately. In this situation they are allowed to remain

till some degree of fermentation appears on the sur-

face of the liquid with which they are covered.

This appearance takes place sooner or later, accord-

ing to the nature of the goods and the heat of the

weather, and it is allowed to continue longer or

shorter according to circumstances. The goods are

then taken out, and well washed in pure water, which

now removes all the foreign matter added during the

spinning and weaving.

2. The second process consists in exposing the

goods to the action of alkaline leys.

The alkali universally employed by the bleachers

in Great Britain is Russian or American potash,

which contains about two-thirds of its weight of

caustic potash, according to the experiments of

Vauquelin [Annales de Chemie, XL. 273). The other

ingredients are sulphate of potash, muriate of potash,

carbonic acid, and siliceous earth. It has been alleged

that the potash of commerce is often adulterated ar-

tificially with common salt. This the bleacher should

always ascertain before employing it. Indeed, every

bleacher, who wishes to be exact, ought to be in pos-

session of a mode of determining the exact quantity

of potash which the alkaU that he intends to use

contains. There are two methods which may be

employed for this purpose. The first is to dissolve

a certain quantity of the potash in water, and to try

how much acid of a known strength is requisite to

saturate the alkali contained in this solution. Ample
directiors for reducing this method to practice, are

contained in the dissertation of Vauquelin above re-

ferred to. The second mode of testing the alkali is

more rapid ; but would be less convenient for the

bleacher, unless he were in possession of a mercurial

pneumatic trough ; but if ke is supplied with this part

of chemical apparatus, the method is very easy ;
and,

perhaps, in the hands of persons not very conversant

with chemical experiments, more to be depended on

than the first described method. It is this. A glass

tube of the capacity of 10 or 12 cubic inches, shut

at one end, and flat at the other, so as to stand on

the mercurial trough when filled with mercury, is to

be graduated into cubic inches and tenths. The
tube, when the strength of the alkali is to be tried,

is to be filled with mercury, and placed inverted on

the trough. Then let up 20 grains of the alkali to

be examined, which will rise to the top of the tube.

Add now about SO grains of sulphuric acid. As soon

as the acid comes in contact with the potash, an ef-

fervescence takes place, and the carbonic acid is ex-

tricated. Observe the number of cubic inches and

tenths of this gas extricated, taking care to sink the v

tube so far in the trough that the mercury in the

tube and trough are upon the same level. Multiply

the bulk of the carbonic acid by the number 0.463 IS ;

the product is the weight of carbonic acid present

in grains. Multiply this weight by 2.18 ;
the pro-

duct is the weight in grains of real potash contained

in 20 grains of the pearl ashes under examination^

6
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liin?. This last method is founded upon several chemi-

cal facts which have been sufficiently established.

The potash, as it exists in American or Russian

potash, is combined with carbonic acid in such a

proportion, that one atom of acid is combined with

one atom of alkali. An atom of carbonic acid weighs

e.750, and an atom of potash 6. The weight of a

cubic inch of carbonic acid gas is 0.46313 grains.

Hence, if we multiply the bulk of carbonic acid in

cubic inches and tenths, by 0.46313, we obtain its

weight in grains. The numbers 2-750 and 6, are

very nearly to each other as 1 to 2.18. Hence, if

we multiply the weight of carbonic acid, found by

2.18, we obtain the weight of potash with which it

was combined. It is proper to know, that this

method will give the proportion of potash rather

below the truth, because, a little of the carbonic acid

will be held in solution by the acid employed. If

we add such a quantity of sulphuric acid, that, after

the expulsion of the gas, the whole shall remain in

a liquid state, the result will be almost perfectly ex.

act, if the bulk of the liquid be added to that of the

gaseous product, and the whole be considered as car-

bonic acid gas.

Formei-ly, the Irish bleachers were in the habit of

using bariila instead of potash. But there are two

objections to the use of this alkali. In the first

place, the weight of real alkali contained in the same

proportion of barilla, is much smaller than in pearl-

ash ; and, in the second place, the weight of an atom

of soda being greater than that of an atom of potash,

it is probabTe, that the second will go farther in

bleaching than the former. When to this fact we
add the difference of the price, which is always in

favour of potash, there can be no hesitation in af-

6rming, that no bleacher who studies the principles

of economy, would make use of barilla if he can be

supplied with pearl-ash. In trying the strength of

barilla, the second of the two methods above de-

scribed cannot be employed, because barilla contains

both carbonate of lime and carbonate of magnesia.

Hence the quantity of carbonic acid will always be

much greater than it would be, if barilla contained

only carbonate of soda. According to the experi-

ments of Kirwan, a great proportion of the soda in

barilla is in a caustic state. But if we attend to the

way in which this substance is procured by burning

the salcola vermiculata, we shall scarcely be induced

to adopt this opinion. For, during the combustion

of vegetable substances, carbonic acid is always

evolved in considerable quantises, this acid would,

of course, combine with the alkali, and the heat of

the combustion is insufficient to decompose the car-

bonate of soda when once formed.

Two methods of applying pearl-ash to the pur-

poses of bleaching, are generally followed. These

methods are called Boiling and Bucking.

Boiling needs no description. The alkaline ley

and the goods are put together into a boiler, and the

whole kept at the boiling temperature for the re^

quisite length of time.

Bucking is somewhat more complicated. It con-

sists in making the alkaline ley, raised to a boiling

heat, to pass repeatedly through the goods. Various

Hiodes of performing this process are followed m
YOh, II, PART n,

different bleaching-houses. But they may be all re- Bleacliins;.

duced to one or other of the following three : 1. The
goods are placed loosely in a proper vessel, the

heated ley is made to run upon them, and to pass

through them. As it comes to the bottom of the

vessel containing the goods, it is pumped back again

into the boiler, where it is heated a second time, and

then made to pass through the goods as before.

This process is repeated as often as is thought re-

quisite. 2. The alkaline solution is put into the bot-

tom of a large boiler, having a platform of wood,

with holes through it, placed a little way above the

surface of the ley. Through the middle of this

platform there passes a pipe of a convenient size, the

lower end of which reaches nearly to the bottom of

the boiler, being immersed deep in the ley, while the

upper end rises as high as the mouth of the boiler.

The goods are placed upon the platform, and round

the tube within the boiler to a convenient height.

When heat is applied to the boiler, the steam gene-

rated is prevented from making its escape by the

Avooden platform and the goods. It, therefore, acts

upon the surface of the ley, and forces it to ascend

through the tube. A kind of umbrella is suspended

over the top of the tube, which assists in spreading

the ley over the surface of the goods. By this con-

trivance, it is made to spread over and trickle down
through the goods, till it gets again to the bottom of

the boiler, to be heated and forced up by the steam

as formerly. This method is more efficacious than

simple boiling, because the temperature of the ley is

heated some degrees higher than 212°, which has a

considerable effect upon the goods.

The following are sections of the vessels used for

these two different methods of bucking : This figure

shows the vessels employed, when the ley is simply

pumped back into the boiler, A is the boiler

for heating the alkaline ley; B is the large wooden
vessel in which the goods are placed. C the

cock and pipe, by means of which the ley is con-

veyed upon the goods. D a square box designed for

spreading the ley over- the goods within the vessel

B, E the pump for raising the liquor again out

of the vessel B, from which it is conveyed by the

T t



m

330 B L E A C H I N G.

c

B

A

B

Scale ofFi-el

Bleaching spout I back again into tlie boiler. F is the furnace
^f^f^"^ for Jieating the ley. G represents the false bottom

of the wooden vessel, full of holes, for the passage of

the ley when it has run through the goods. H is a

round wooden staff, which completely fits a hole at

the bottom of the bucking vessel. It is called a duck,

and is Intended to be pulled up whenever the spent

alkaline liquor is to be run off.

This figure represents the second kind of bucking

apparatus. A is a metaUic boiler to be fixed in brick

work, as in the preced-

ingfigure. BB is the top

part of wood, called a

crib, with the bottom

full of holes. In this,

the goods are placed one

above another, often a-

mounting to many hun-

dred pieces at one ope-

ration. C is the pipe

through which the leys

boil up, and del is the

umbrella suspended o-

ver the pipe, for the

purpose of spreading the ley more effectually over

the goods.

Tlie third method of bucking is a modification of

the second. It is considered as preferable, and is

perhaps most generally used by experienced and ex-

tensive bleachers. The platform and its ascending

pipe are placed, not in the boiler, but in a conve-

nient tub or cistern. The requisite quantity of ley

is put into the cistern below the platform. A tube

passes into it, which conveys steam from a steam-

boiler, in such quantity as first to heat up the ley to

the boiling point, and then to force it up through the

central tube, to be deposited over the surface of the

goods, and to filter through them into the space

below the platform. This method of bucking so

nearly resembles the last, that the nature of the

vessel employed will be easily understood without a

figure.

The quantity of pearl-ash required for bleaching

linen in general, amounts to y\jth or -J^th ofthe weight

of the good§ to be bleached. This quantity, how-

ever, is not to be used all at once ; but is to be di-

vided into six or eight portions, to be employed each

in as many bucking processes. When the goods are

boiled in an alkaline ley, the boiling is usually con-

tinued for four or six hours. In bucking, the process

is generally continued till the liquor is so far evaporat-

ed, that the whole of it which remains is retained by
the goods themselves. This generally requires from

six to eight hours.

Heavy yarns for making ducks and similar fabrics

are most advantageously bleached before being

woven into cloth. These yarns are usually boiled

with from 16 to 20 per cent, of their weight of pearl-

ash, divided among two, three, and sometimes four

boils, in proportion to the nature of the fabric, and

the degree of whiteness required. When two boils

are required, yVth of the weight of the goods may be

used in the first, and -^-q^^^ in the second boil. If

the goods are difficult to bleach, or if a greater degree

©f whiteness be required, it is sonietimee customary

to give them a third, or even a fourth boil, diminish- Bleacliins

ing the allowance of potash each time. In the last'^'^V^
boil, one- third or one-half of the potash is frequently

kept out, and its place supplied by an equal quantity
of soft soap. When the weather is favourable, the
goods are sometimes exposed on the grass after each
boiling,

3. The third process is to expose the goods to
the action of oxymuriatic acid in some one of the
three states described in a preceding part of this

article,—namely, dissolved in water, combined with
lime in the state of liquid oxymuriate of lime, or
in the state of solid oxymuriate of lime. The
first of these states is the most economical ; but its

very noxious odour renders its application scarcely

practicable on a great scale. The second state

consists of two atoms of oxymuriatic acid, combin-
ed with one atom of lime, or it is a bichloride of
lime ; and the third state, or the dry powder, is a
compound of one atom of oxymuriatic acid and one
atoin of lime, or it is a chloride of lime. Of these

two last substances there can be little doubt that

the first, or the one made in the liquid way, is the
most efficacious. But we shall suppose the dry
chloride of lime to be the substance used ; as its

employment is likely to increase very much, espe-

cially among those bleachers who are the most like-

ly to require instructions. Besides, it is not diffi-

cult to apply the observations made on chloride of
lime to the liquid bichloride.

The quantity of oxymuriate of lime require^ for

bleaching linen varies considerably, according to the^

nature of the linen operated upon,—according ta
the season of the year, and the degree of exposure
on the grass,—and according to the whiteness re-

quired. But we may state the average quantity as

varying between j^th and J^th of the w eight of the
goods employed. This quantity may be divided in-

to three or four processes. If three processes be
reckoned sufficient, ^^ths of the oxymuriate may
be expended on the first operation, y^ths in the se-

cond, and *j^2^hs in the third. If four processes are

considered as requisite, then ^^ths of the oxymu-
riate should be used in the first operation, -fijihs in

the second, -f^i^'^s in the third, and -j'^gths in the

fourth. Two wine pipes may be employed for the

eolution of the bleaching powtler. They should be
placed on one end, the other end being open ; and
a plug-hole should be made in each, about 10 or

12 inches above the bottom. From 20 lbs. to

1 00 lbs. of the bleaching powder is to be put into

a small tub or bucket, where it is to be well bruised

and mixed with a little water. This mixture is to

be thrown into one of the wine pipes, more water is

to be added, and the whole carefully stirred toge-

ther for a few minutes. A cover is then to be put

i, upon the pipe, and the whole is allowed to stand

till the insoluble part of the powder, consisting of
quicklime, subsides below the plug-hole. The clear

solution, called stock'liquor, is now to be drawn off

through the plug-hole, and may either be used im-

mediately, which is most expedient, or it may be
kept under a close cover till wanted.

Repeated portions of powdet may, in this manner,
be dissolved in iha s^e pipe, till the sediment
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cumulate to tlie height of tlie plug-hole. When
this happens, fresh stock-liquor must be prepared

in the other pipe. But instead of using pure water,

as in the first operation, the sediment in the first

pipe should be repeatedly washed, by filling up the

pipe with water,—-stirring the sediment well,—allow-

ing it to settle, and then drawing off the clear liquor

by the plug-hole. These washings, as long as they

show any bleaching power, are to be used in the

second pipe, instead of pure water, for preparing

Btock-liquor. The sediment, in every future opera-

tion, should be exhausted in a similar manner.
The strength of this liquor is deter-

mined by means of the graduated glass

tube, figured in the margin, which is

known by the name of the Test-tuhe.

The method is as follows : One part of

the best indigo is dissolved in nine parts

of strong sulphuric acid, and the solu-

tion is mixed with 990 parts of water,

making a solution, y^yVoth part of which
is indigo. Of this liquid a quantity is

to be poured into the test-tube, so as to

fill it up to 0, or the commencement of

the scale. The bleaching liquor, whose
power is to be tried, is then to be dropt

gradually in and mixed with the blue
liquor, by shaking the tube from time to

time, till the blue is changecl into a
clear brown. As soon as this takes

place, the degree of the scale to which
the mixture reaches is observod, and the

figure marked at that degree indicates

the strength of the steep-liquor. The
lowest on the scale is, of course, the
strongest in bleaching power, being ca-

pable of destroying most colour. The
liquor, whose strength is thus ascertained, is deno'
minated Steep-liquor, of 1, 2, 3, 4, 5, and 6 de-
grees ; the last of which is the weakest ever used
for any kind of goods. By adding stock-liquor,

when the steep-liquor is too weak, and water when
too strong, this liquor may be obtained of any
strength which is required.

The bleacher's operations should go on in regular
rotation. The whitest goods are put into the clean
fresh steeps. As these goods do not exhaust the
bleaching power of the liquor, its strength is restor-

ed after they are taken out, by the addition of fresh

stock-liquor. It is then used for goods in a less

advanced state of whiteness. If the second opera-
tion has not exhausted its bleaching powers, or ren-
dered it foul, it may be used a third time by another
addition of stock-liquor. But if it has been render-
ed very foul, and indicates only 12 or 15 degrees in

the test-tube, it is not worth preserving or using.

One pound of the bleaching powder, as it is pre-
pared by Mr Tennant and Company of Glaisgow, is

capable offorming from ten to twelve gallons of liquor
of one degree.

The exposure of the goods to the action of the
oxymuriate of lime should not commence till after

the third boil or buck, if they are to be exposed
three times to the action of this substance ; and af-

ter the second, if they are to be exposed to four ope-

10
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rations, with muriate of lime. These operations Iiloacl>ini

should alternate with the last bucks or boils. In all
~ ~

cases, the oxymuriate of lime must be dissolved in

such a proportion of water as to allow the goods im-

mersed in it to float loosely and easily in the solution,

that the liquid may come into free contact with eve-

ry part of them.

Though the method of immersion or steeping the
goods in the solution of oxymuriate of lime is most
generally used, yet, in some cases, great advantage
is obtained by wincing the goods through the solu-

tion, instead of allowing them to rest for any length
of time in it. When the method of wincing is fol-

lowed, a solution of twice or thrice the ordinary
strength may be safely used, and much time in con*
sequence saved. When the goods are coarse and
heavy, such as yarn for ducks, this last method is al-

most universally preferred. These heavy yarns re-
quire from J^th to-j^th of their weight of oxymuriate
of lime, divided into a number of operations cor-
responding to that of the hoils, and following these
boils, or these boils with exposure on the grass, when
such exposures are employed. In the first oxymu-
riatic operation, they are winced through a strong
solution, produced by adding about three or four
ounces of dry oxymuriate of lime to each gallon of
water. The yarns are hung over a roller fixed in the
mouth of the trough or tub that contains the solu-
tion, which covers part of its surface. This rollei*

being then turned rapidly round by means of a crank
fixed on one of its ends, the yarn is made to pass
rapidly and repeatedly through the liquor for the
space of thirty or forty minutes. Fresh parcels of
yarn are, in succession, passed through the liquor,

its strength being restored by additions of oxymu-
riate when necessary, and the whole changed when
exhausted of bleaching powers and foul. In this

way, a very powerful bleaching effect is produced,
and yarns which have undergone one process in this

way, may receive the remaining oxymuriatic pro-
cesses to which they are to be exposed in the or-

dinary way of immersion, which is less expensive in

point of labour, though less efficacious.

The oxymuriatic process then is repeated three
or four times, beginning after the second or third

boil or buck, and alternating with every subsequent
boil or buck. The time during which the goods are
exposed to the oxymuriatic solution during each
process, is from six to twelve hours.

4. The fourth process consists in steeping the
goods in an acid solution. This is called the acid
process. We have already observed, that the acid
at first used for this purpose was sour milk ; but that,

when Dr Roebuck contrived his new method of pre-
paring sulphuric acid, Dr Home proposed this acid
as a substitute for sour milk ; that it speedily came
into general use, and very much improved and short-

ened the tedious bleaching processes at that time in

general use. This steeping in sulphuric acid is re-

peated twice, and sometimes thrice, once affer each
of the last two or three immersions in the oxymu-
riate of lime. For this purpose, a quantity of strong
sulphuric acid is taken, amounting to about ^jQth or
jljth of the weight of the goods to be immersed.
This acid is diluted with 6'0 or 80 times its weight
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Bleaching, of water, which reduces it to the specific gravity of
^^'^"'^^'^ about 1.015. Now, sulphuric acid of this specific

gravity contains about 1^ per cent, of its weight of

real sulphuric acid. In this liquid they are steeped

from eight to twelve hours. When linen fabrics

are intended for printing, they require two or three

additional processes in alkali, and one in acid, and

the solution of the sulphuric acid is generally made
one-third stronger when the goods are intended for

the madder copper.

Such are the different processes at present follow-

ed by the practical bleachers in Great Britain. After

each of them, whether boiling or bucking in an alka-

line solution, immersion in oxymuriate of lime, or

steeping in sulphuric acid, the goods must be care-

fully washed in pure water, either by machinery or

otherwise, till all the materials employed are com-

pletely washed out of them. Upon this much of the

economy and success of bleaching depends. It is

likewise of great advantage to free the goods from

the water which they contain after each washing, be-

fore subjecting them to the next operation. For

this purpose, Bramah's press is employed in almost

all the large bleaching-houses, and constitutes one

of the greatest improvements introduced of late

years.

2. Bleaching of Cottons.

Cotton is a kind of down which fills the seed pods

of various species of plants, particularly the Gossypi-

um herbaceum, hirsutum, and arboreum, from all of

which it is extracted in considerable quantity for the

purposes of manufacturers. This substance was

known to the ancients, and made by them into thread

and cloth. Cotton cloth appears to have been ge-

nerally worn in Egypt and the neighbouring coun-

tries at a very early period ; and no doubt the plant

was cultivated in India and China for similar pur-

poses before the time at which the history of these

nations, as far as we are acquainted with it, com-

mences. Pliny gives a short description of the gos-

. nypium which grew in Upper Egypt, which is suffi-

cient to show us that it was the same with our cotton

plants " Superior pars ^gypti in Arabiam vergens

gignit fruticem, quem aliqui gossipion vocant, plures

xi/lon, et ideo lina inde facta xylina. Parvus est, si-

milemque barbatae nucis defert fructum, cujus ex

interiore bombyce lanugo netur. Nec uUa sunt eis

in candore moUitiave prseferenda." (Plinii, Natur.

Hist. Lib. xix. c. 2.) The byssus mentioned in the

same chapter was probably likewise a species of cot-

ton
;
though the account of it given by Pliny is not

sufficiently precise to enable us to make out the

point with certainty.

Since the discovery and colonization of America

and the West Indies, and our great connection v^ith

East India, cotton has become a very common article

of clothing in Europe. The manufacture of cotton

cloth in consequence has increased prodigiously, and

in Great Britain constitutes one of the great branches

of manufacturing industry. As it does not go

through the complicated processes of flax and hemp,

and is naturally (for the most part at least) of a

lighter colour, the art of bleaching it is much more

H I N G.

easy and less expensive. The processes are nearly Blca

the same as those for linen ; but it will be requisite

to go over them shortly, in order to point cut the

difference in the proportions of the ingredients em-
ployed, and some other little circumstances which

ought to be generally known.

1. The first, or fermenting process, is the same for

cottons as for linens. This must be the case, be-

cause the weaver's dressing, which it is the object of

the process to remove, is the same in both cases.

2. But there is a difference in the second process^

which consists in exposing the goods to the actioii

of alkaline leys.

Cotton goods are generally exposed to the action

of lime diffused through water, so as to constitute

what is called milk of lime. The liquid is heated to

the temperature of 200°, and the cloth is kept in it

from four to six hours. Two or three alkaline pro-

cesses will be required after this, and the quantity

of potash which ought to be used should amount to

Jfjth of the weight of the goods. When the applica-

tion is to be made at twice, the first of the opera-

tions should have |ths, and the second fths of the

whole potash. If three processes are to be gone
through, the first and second should have fths each,

and the third |ths of the potash.

When heavy cottons are bleached, either boiling

or bucking may be employed, as described under

the head of linens. When the cotton fabrics are

light, or contain dyed colours, boiling is generally

preferred, and the proportion of alkali diminished

one -third, while a quantity of hard or soft soap, equal

to the diminution of the alkali, is added to the ley.

3. The third, or oxymuriatic process, is nearly the

same for cottons as for linens. The quantity of oxy-

muriate of lime used, should amount to -^-^xXx or ^^th. of

the weight of the cotton cloth to be bleached. This

quantity is divided among two or three operations, an

oxymuriatic process following each alkahne process.

When three operations are to be performed, the first

must have j^^ths, the second i%ths, and the third f'jths

of the whole oxymuriate of lime. When only two

operations are to be performed, the first should con-

tain two-thirds, and the last one-third of the whole.

The duration of each steep should be from six to

twelve hours, but not longer. If wincing through

the solution be preferred, a stronger liquor may be

used, and the operation may be finished in fifteen or

twenty minutes.

4. The fourth, or acid process, is pretty much the

same for cottons as for linens ; the quantity of sulphu-

ric acid should amount to about ^^^th or ^\,th of the

weight of the cotton goods. It must be diluted with

water till its specific gravity be reduced to 1.010.

A steep in this diluted acid from six to twelve

hours after each of the two last oxynmriatic pro-

cesses is generally made use of.

W^hen the fabrics are very light, or contain dyed

colours, the souring is only once used, and the

strength of the acid is reduced to 1.008. This sour-

ing is applied after the last oxymuriatic process. In

this case thorough washing or rinsing in water, is

most strictly to be attended to before exposure to

the sulphuric acid in souring. When cotton fabrics
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sAchinsr, are intended for printing with madder colours, they

'^require one or two additional bucks or boils, and

the sours should be one-third stronger.

The intermediate washings in pure water, and the

proper draining of the goods after washing, must be

observed with as much care in bleaching cotton as

in bleaching linen. It is only in the bleaching of

those goods intended for printing, that any exposure

to the light and air is now used, and that but seldom

even in this case.

3. Bleaching of Rags for the Papermalcer.

The rags to be whitened should be well washed in

the engine, and when reduced to what is called half-

stutF, the water should be run off, leaving just enough

to allow them to be easily turned. While the rags

are thus preparing, a solution of the bleaching-pow-

der is to be got ready, by putting the powder into a

pitcher or other convenient vessel, and pouring up-

on it two or three gallons of water, stirring and

bruising it well, till every thing soluble is taken up.

After it has stood some time to allow the insoluble

sediment to fall down, it is fit for use, and the pure

solution should be poured into the engine. The se-

diment may be repeatedly washed with fresh por-

tions of water to exhaust any remains of soluble

matter, which alone is useful in the whitening pi'o-

cess. While this last operation is going on, the

engine is to be kept moving, and to continue so for

about an hour, which will generally be sufficient to

produce the requisite degree of whiteness. The
water may now be returned upon the engine, and
the washing continued as usual till the process be

completed. The quantity of powder usually allow-

ed, is from two pounds to four pounds for every hun-

dred weight of rags, in proportion to the whiteness

I'equired, and the difficulty of whitening the stuff.

Rags containing dyed colours, to be discharged,

should be well washed and reduced to half-stuff.

They are then removed from the engine and put into

a puncheon, made water tight, but having a sufficient

opening in the side to admit with ease the putting in

and taking out of the stuff, and capable of being shut

up so as to retain the water. Having put the stuff

into this puncheon, take for every cwt. of the rags

a solution containing from five to eight pounds of

bleaching powder, according to the strength and
fixedness of the colours to be discharged. Pour the

solution into the puncheon among the stuff, allowing

liquid enough to let the stuff float easily, and for

each pound of powder used, add half a pound of sul-

phuric acid. Then shut up and secure the opening

so as to make the puncheon air tight ; then turn the

puncheon round upon its axis, by means of a crank

fixed at one end of it. Moving it in this manner
gives facility and uniformity to the discharging pro-

cess.

We have now finished the sketch which we pro-

posed to give of the processes at present followed by
the practical bleachers of Great Britain. For several

other applications of the same operations, we refer Bleaching,

to the article Bleaching in the Encyclopcedia, But ^•*"V^^
probably a few woi'ds will be expected from us on

the theory of the art. Upon this subject, the fol-

lowing observations are all we have to offer :

The fibres of hemp, linen, and cotton, are naturally Theory or

white
; but, before bleaching, they are combined with '^'eaclungr

a substance which gives them their grey or brown
colour. The object of bleaching is to remove this

substance. From the experiments which have been
made upon the subject, it would appear that this

substance is partly in the state of resin, and partly

in a state analogous to that of the volatile oils. Ke-
sins dissolve readily in the alkalies, which they

neutralize and convert into a species of soap. But
this is not the case with the colouring matter,

which is in a state analogous to that of volatile oiL

After the weaver's dressing has been removed, the

cloth is boiled or bucked repeatedly in alkaline leys,

which dissolve and separate the whole of the colour-

ing matter, which possesses the characters of resin.

The alkaline ley, after this process, is turbid, has a

brownish i-ed colour, a strong smell, and has lost its

alkaline properties. When muriatic acid is poured
into it, a copious flocky precipitate subsides, consist-

ing of the colouring matter. This substance, when
properly edulcorated, has a greenish grey colour,

which it retains when separated from the water by
the filter. But, when dry, it becomes blackish ex-

ternally, though it retains internally its greenish tint.

It is soluble in alcohol, insoluble in oil of turpentine,

but dissolves readily in the alkalies. It tinges the

strong acids, but does not readily dissolve in them.

When thrown upon a red-hot iron, it burns with a

yellow flame and a black smoke, leaving a charry re-

siduum. These properties, for the knowledge of

which we are indebted to Mr Kirwan, * ai-e sufficient

to show us that the substance which the alkalies se-

parate from linen is analogous to the resins.

By repeated boihng in alkaline leys the cloth is

rendered whiter. But it is not yet bleached ; be-

cause a colouring matter still remains, which the

alkalies are incapable of dissolving. The action of

oxymuriatic acid, or exposure to the air and light,

produces a change on this colouring matter, and
renders it capable of being dissolved in alkalies. In

short, by these processes it is converted into a resi-

nous matter, similar to that which the alkalies had
previously removed. There can be no doubt that

this change is produced by the union of the colour-

ing matter with oxygen. When the oxymuriatic

acid is used, the oxygen is supplied by the water

which is decomposed by the mutual action of the

chlorine and the colouring matter. The chlorine

combines with the hydrogen of the water, and is con-

verted into muriatic acid ; while the colouring mat-

ter combines with the oxygen of the water, and is

converted into resin.

It would appear, that this change in the colouring

matter renders it white ; for linen will appear bleach-

* See his Experiments on the Colouring Matter of Linen Yarn and its Solventsj in the Transactions of
the Royal Irish Academy for 1789.
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Bleaching ed if it be treated with a sufficient quantity of oxy-

1 , muriate of lime. But this state of the colourincr
Blockade. • ^ t/> i n imatter is not permanent. It it be allowed to remain

in the cloth it speedily becomes yellow. Hence the

reason why cloth, bleached with oxymuriatic acid

alone, soon loses its white colour again. This hap-
pened to BerthoUet, in his first trials to bleach in the

large way, by means of oxymuriatic acid. It hap-
pened likewise, at first, to several bleachers in this

country. It is requisite, that the colouring matter,

now become soluble, should be removed by alkalies.

Hence we conceive, contrary to the practice of

bleachers, that the last process ought always to be
boiling in an alkaline ley. In great towns, as in

London, where linen cannot be exposed to the air

and sun upon the grass, it would be a great advan-

tage, if it were steeped, for some time before it is

washed, in a solution of oxymuriate of lime. It

might then be boiled in an alkaline ley. Linen or

cotton, thus treated, would not become yellow by
age, as is too often the case with linens in large

towns.

The precise use of the steeping of the goods in

sulphuric acid has not been ascertained
; though it is

known to be indispensable, it is supposed, that

both linen and cotton contain 'l^portion of iron, and
that the acid removes this substance, which both

renders the colour whiter and the cloth fitter for the

subsequent processes of dyeing and calico-printing.

This exphmation is not improbable, though we are Bleaclii

not aware of any accurate expe' iinonts, by means of ji

which, the presence of iron in the sulphuric acid
solution, employed as a souring, has been ascertained.

But, probably, the great use of the acid is to remove
or neutralize the alkali, which, if allowed to remain
in the cloth, would gradually injure its texture.

We have taken no notice, in the preceding article,

of a proposal, made a good many years ago in Ire»

land, and, in support of which, a pamphlet was pub-
lished by Mr Higgins of Dublin ; we mean the sub-
stitution of the hydrogureted sulphuret of lime for

the alkali. The reason of this omission is, that we
are not in possession of any facts on the subject.

But we consider the circumstance of no British

bleacher having introduced this substitute into his

work, as sufficient to entitle us to infer, that the sub-
stitute would not answer the purposes for which it

was recommended. Several objections to its use
will readily present themselves to those who consider

the subject. Among others, we may mention, that

if any metallic substance, as iron, were to come in

contact with the goods which are under the in-

fluence of hydrogureted sulphuret of lime, this last

substance would act as a mordant, and fix the metal
on the cloth ; from which it could not be again re-

moved without some expence, and without the risk

of injuring the strength of the substance. (j.)

Kefiuitioa BLOCKADE, in war, the ehutting up of any
place or port by a naval or military force, so as to

cut off all communication with those who are without

the hostile line.

There is, perhaps, no part of the law of nations

which, in practice, presents so many perplexing

questions, as that which concerns the respective

rights of neutral and belligerent states. No definite

line of distinction has yet been drawn between the

privileges of war and peace ; and the consequence

has been, that, in all the wars which have been

waged in Europe, the general tranquillity of the

world has been endangered by the jarring of these

two different interests. It has commonly happened,

too, that all these important questions have been

agitated during a season of war, when the passions

of the contending parties were keenly engaged in

the dispute,—when principles were already subvert-

ed,—and when the minds of men, exasperated by
the glaring infraction of acknowledged rights, were
not in a state to agree on any system of general

equity, by which to regulate and reform the erring

polic}' of states. In these circumstances, many points

of international law, which appear to rest on the

most obvious principles, and which are very clearly

settled in the writings of civilians, have, neverthe-

less, been the occasion, in practice, of no small con-

troversy, and have frequently involved nations in all

the miseries of protracted war. Tliis has been, in

some measure, manifested in the case of the Rights

ijf Blockade j respecting which, though no difference

of opinion has ever prevailed among speculative

writers, a controversy arose during the late contests

in Europe, v.'hich, along tvith other points, ultimate-

ly involved Great Britain in a war with the neutral

powers. We propose, in the course of the sub-

sequent observations, to state, 1st, The general

principles from which the most approved writers

have deduced the rights of blockade
;

and, 2d,

To give a short account of the recent differences

which have taken place between the neutral and
the belligerent states, respecting the extent of those

rights.

In regulating the respective privileges of the neu- Foundaiii

tral and the belligerent, it has been generally held of the

as a fundamental principle, by writers on the law
'|if''^f ."^

of nations, that those rights, from the exercise of
'^''^

which less benefit would accrue to the one party

than detriment to the other, should be abandoned

;

and in all cases where the rights of peace and the

rights of war happen to come into collision, the ap-

plication of this rule will decide which of the two
parties must yield to the convenience of the other.

Thus the neutral state is debarred from carrj'ing on
any trade with either of the belligerents in warlike

stores. The general right to a free trade is modi-
fied, in this particular instance, by the paramount
rights of the belligerent. To refrain, for a time,

from trading with an individual state in M'arlike

stores, can, at most, only impose a trifling inconve-

nience on the neutral power, while the continuance

of such a trade might terminate in the destruction

of the belligerent. The detriment occasioned to

the one party, by the existence of such a trade, is,

H
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in this manner, infinitely greater than the loss suffer-

ed by the other from its abandonment. Warlike
stores, and whatever else bears a direct reference to

war, are, accordingly, proscribed as unlawful articles

of trade, and made liable to seizure by either of the

belligerents. To this inconvenience the neutral is

exposed, to avoid the greater inconvenience and
damage which might fall on the belligerent, by the
licensing of such a trade. On the other hand, the
neutral state enjoys the most unlimited freedom of

trade in all other articles, with either of the powers
at war ; and though, by means of this beneficial in-

tercourse, they may be both furnished with the
means of carrying on a protracted contest, this is a
contingent and incidental consequence of the trade,

which, in its character, is substantially pacific, and
which is attended with such great and immediate
advantages, that they could not, with any regard to

equity, be sacrificed to the remote convenience of
the belligerent.

Applying these principles to a siege or to a block-
ade, it is evident, that the belligerent who had an ex-
pensive scheme of hostile operations of either kind in

dependence, would be far more seriously injured by its

interruption, than the neutral would be benefited by
a free intercourse with the blockaded place. On
this ground, therefore, a belligerent who has formed
a siege or a blockade, has an indisputable right to

debar the neutral from all intercourse with those
who are included within his lines ; and any attempt
to penetrate the blockade for the purposes of trade,
subjects those who attempt it to destruction, and
their properties to confiscation. The very exist-
ence, indeed, of a siege or a blockade, as a lawful
act of hostility, implies the right of enforcing it by
an indiscriminate exclusion of all who seek access to
the besieged.

But though this view of the nature of a blockade,
and of the rights attaching to it, is clearly laid, down
by all writers on the law of nations, and though it

has been acknowledged, in practice, by all civilized

states, a question has been agitated in the late wars
of E urope, between the neutral and the belligerent
powers, as to the degree of restraint necessaiy to
constitute a blockade, and, of course, to entitle the
blockading party to all the rights consequent upon
this scheme of operations ; and it is this dispute
which was, in a great measure, the occasion of a
general war with the neutral powers.
The unexampled success which attended the na-

val operations of Great Britain, during her late wars
with France, naturally suggested to her rulers the
possibility of extending this species of annoyance,
and of converting the all-pov/erful navy which they
possessed, into an instrunient of active hostility.

With this view, in place of confining its efforts to
the mere watching of the enemy's already ruined
trade, it was resolved to give greater scope to such
an immense engine of maritime power, by placing
under blockade the enemy's ports,—the mouths of
navigable rivers,—and even extensive tracts of his
coast Proclamations to this effect were, accord-
ingly, issued,—the neutral trader was duly warned
off, and prohibited, under the peril of detention, from
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all intercourse with the interdicted coast. But the Blockadp.

legality of these blockades by proclamation being "*"^'V*^
disputed, both - by the neutral powers and by the
enemy, their execution was resisted by a counter-
decree, which, on the plea of retaliation, placed un-
der blockade the whole island of Great Britain, and
subjected all neutral vessels to detention and cap-
ture, which should have been found touching at any
of its ports. On the same plea of retaliation, seve-
ral decrees, or Orders in Council, were issued by
Britain, ordaining, that no neutral vessel should
have any intercourse with France and her depend-
encies, except such vessel should first touch at a
British port, where, in some cases, the cargo was to
be landed, and was to pay certain duties to the Bri-
tish government. From this period the maxims
of equity, and the rules of international law, were
set aside, and the ocean became a scene of proscrip-
tion and pillage. All this anarchy originating in a
disagreement respecting the nature and extent of a
blockade or siege, it becomes of importance to settle

this important question.

The object of a blockade is to reduce the inhabi- PiiDciples
tants of the blockaded town to such straits, that they according

'

shall be forced to surrender to the discretion of their which

enemies in order to preserve their lives ; and the le-
q^^\^x, to be

galily of every blockade, except with a view to cap- exercised,
ture, has been questioned. But without entering in-

to this question, it seems obvious, that, in order to
constitute the blockade of a town, either with a
view to capture, or to temporary annoyance, the
line by which it is surrounded should be so com-
plete, as entirely to obstruct all' access into the
place. When a place is blockaded, with a view to
capture, the task ofmaintaining a real blockade may-
be safely left to the blockading party. But when a
port is blockaded, with a view to mere maritime an-
noyance, the case is widely different; because, in
these circumstances, the belligerent will equally at-

tain his end by maintaining the mere show of a
blockade, while he is in possession of all its substan-
tial rights. He may, to save himself expence and
trouble, relax the blockade of his enemy's ports,

while he enforces the exclusion of all neutrals, as
rigorously as if he were maintaining an effectual

blockade ; and, in this case, his proclamations, while
they are issued ostensibly for the blockade of the
enemies' ports, would, in reality, amount to edicts for

the suppression of the neutral trade. The urgent,
immediate and obvious interests of the neutral would
here be sacrificed to the remote, and in many cases,

imaginary, convenience of the belligerent. The
edict might be issued for the blockade of the ene-
mies' ports, or for extensive tracts of his coast, round
which no hostile line can ever be drawn so as to con-
stitute a real blockade, and the whole trade of the
neutral, with those interdicted parts of the enemies
territory, must be immediately given up at the arbi-

trary mandate of one of the belligerents. The neu-
tral trade,—in place of being carried on as a matter of
right,—in place of being regarded as a common bene-
fit to the civilized world, and on this account to be
cherished and encouraged, would, under such a sys-

tem be looked upon in the light of a tolerated evij,

. II mil I ii"illllli*fifcilliiiin
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Blockade existing only by the sufferance of those who imagin-

H ed they had an interest in obstructing and in crush-

ing it. The law of nations is not a partial system,

modelled to suit the convenience of one party. It

is a system of general equity, and its edicts are

founded on a comprehensive view of what is for the

common advantage of all. In this view, then, the

consequences to the neutral of those extensive and

nominal blockades are sufficient to constitute them

illegal. The damage to the neutral is infinitely

greater than the benefit to the belligerent. The
rights of blockade, and the limitation of those rights,

must stand upon the same principle of justice and of

public law ; and their extension beyond this equitable

principle, must terminate in universal confusion and

anarchy.

In opposition to those arguments in favour of the

neutral powers, it has been urged, that the new system

of naval annoyance, introduced by Great Britain in

1806, was legal according to the strictest construction

of the law of blockade, because the proclamations for

interrupting all intercourse between the different parts

of the French coast, were not issued until it was ascer-

tained, by the most particular inquiries, that Great

Britain possessed an effectual naval force to blockade

the enemy's coast from Brest harbour to the mouth

of the Elbe. It is solely upon this principle that the

ministers of this country maintained the legality of

those blockades, and any breach in the line of

blockade, they admitted, would be sufficient to con-

stitute them illegal. Such, then, is the present state

of this important controversy, which seems to resolve

itself into a mere question of fact, naraely, whether

the blockading power has actually carried into effect

the blockade, of which notice by proclamation has

been given to the neutral powers.

At the conclusion of the last treaty between

Great Britain and America, no settlement took place

of those disputed questions. The main war between

the European belligerents, out ofwhich the American

dispute had incidentally sprung, being at an end, the

controversy respecting rights, which could only be

exercised in a state of war, had lost all practical im-

portance. It had become a mere question of abstract

right, the decision of which was wisely adjourned by

the powers at war, and not suffered to clog the great

work of a general peace. It is likely, however, that

on the breaking out of any new war, this and other

questions of a like nature would recur ; and on this

account it might be of importance to the future

peace of the world, if, in the present interval of uni-

versal peace, while men's passions are at rest, these

questions could be settled according to some ac-

knowledged rule of equity or policy, and not left, in

the case of another war, to the rude arbitration of

force. (o.)

BLOCK (Mark Eleazar), an Ichthyologist

and Helniinthologist, born at Anspach, about the

year 1730. He was of the Jewish nation, and his

parents being indigent, his early education was much
jjeglected ; but, having entered into the employment

of a surgeon at Hamburgh, he supplied the deficien-

cy by his own exertions, and made great progress in

the study of anatomy, as well as in the other de-

partments of the medical sciences. He established

B L O
himself as a physician at Berlin, and found means to liloch.

collect there a valuable museum of the subjects of^*^^
all the three kingdoms of nature, as well as an ex-

tensive library ; and these objects often attracted to

his house an assemblage of the most accomplish-

ed naturalists of his age and country.

He applied himself, however, more particularly to

those parts of natural history which are the most
connected with the practice of physic : and, on oc-

casion of a prize qiiestion of the Academy of Copen-
hagen, he entered into a very elaborate examination

of the different species of worms, which are found in

the bodies of other animals. In his Essay on this

subject, to which the prize was adjudged, he main-

tains, that the parasitical species are only found

within the animal body ; and since they often occur

in the foetus, and in cavities which are completely

inclosed, he infers that they must be generated in

some unknown way, and not taken in with the food

in the form of eggs. For the general remedy in

cases of worms in the intestinal canal, he recom-

mends large draughts of cold water, followed by ca-

thartics. He has added to his Essay a complete

classification and description of all the species of in-

testinal worms, accompanied by figures.

M. Bloch also published a variety of papers on

different subjects of natural history, and of compa-

rative anatomy and physiology, in the Collections of

the various Academies of Germany, Holland, and

Russia, particularly in that of the Friendly Society

of Naturalists at Berlin. But his great work was his

Ichthyology, which occupied the labour of a consi-

derable portion of his life. His attention was first

directed to the subject by receiving a present of a

species of salmon, which he could not find described

in the Linnsean System of Nature ; and be discover-

ed a number of similar omissions in Artedi, and in

all former ichthyologists. He undertook to collect

into one work every thing that was known respect-

ing the natural history of fishes, and to give figures

of all the species ; and he passed several summers by

the sea side, and among fishermen and their nets,

comparing the descriptions of authors with nature,

and taking bold sketches of the most interesting

subjects, not uncommonly on board of the very

boats which furnished them. His pubHcation was

encouraged by a large subscription, and it passed

rapidly through five editions in German and in

French. He made little or no alteration in the sys-

tematical arrangement of Artedi and Linng, although

he was disposed to introduce some modifications

into the classification, dependmg on the structure of

the gills, especially on the presence or absence of a

fifth gill, without a bony arch ; a character which

affords some useful subdivisions of several genera. To
the number of genera before established, he found it

necessary to add 19 new ones; and he described

176 new species, many of them inhabitants of the

remotest parts of the ocean ; and by the brilliancy

of their colours, or the singularity of their forms, as

much objects of popular admiration as of scientific

curiosity.

In 1797, he paid a visit to Paris, where he was

secure of finding a variety of collections of such

subjects of natural history as had been inaccessible

10
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•Block to hitn on the shores of the Baltic ; and he returned

H to Berlin by way of Holland. His health, which

'h?n("?^^
had hitherto' been unimpaired, began now to decline,

^"icy.
went to Carlsbad for its recovery, but his consti-

tution was exhausted, and he died there the 6th of

August 1 799. ( Coqiiebert in Rapport de la Societe

Philomathique, Vol. IV. 8vo, Par. 1800.) e. x.

BLOCK, an instrument or machine of wood,

chiefly employed in the rigging and other parts of a

ship, by means of which a facility is given to the

hoisting up or lowering down the masts, yards, and

sails, or to the moving of any great weight, as guns,

anchors, bales, casks,^&c. It is, in fact, a modifica-

tion of the pulley, and the names may almost be

considered as synonymous. '

There is nothing in the appearance of a block

which, to an unpractised eye, would seem to re-

quire any stretch of mental ingenuity or of manual

dexterity to manvtfacture. It is a machine apparent-

ly so rude in its structure, and so simple in its con-

trivance, that the name was probably given to it

from its general resemblance to a log of wood, as is

obviously the case with a butcher's block, a barber's

llock, the block of the executioner, &c. Of the two

constituent parts of a ship's block, the external shell

and the internal sheave, every carpenter might inake

the one, and every turner the other ; and yet, when
blocks were made by the hand, it seldom happened
that the several parts were adjusted to each other

with sufficient accuracy, or that a strict uniformity

was observed in the various sorts and sizes, without

which they cannot be expected to work with that

degree of ease and truth, which is so desirable, and
even necessary in the important office they are de-

signed.to fulfil, in the rigging and other parts of a ship.

BLOCK-MACHINERY. To acquire a greater

degree of accuracy and uniformity, as well as celeri-

ty in the making of blocks, Mr Walter Taylor of

Southampton took out a patent in the year 1781, to

secure to himself the benefit of some improvement
he had made in the construction of the sheaves ; he

also shaped the shells, cut the timber, &c. by machi-
nery, which was put in motion by water on the river

Itchin, near Southampton, where he carried on so

extensive a manufactory of blocks, as to be able to

contract with the Commissioners of the Navy for

nearly the whole supply of blocks and blockraakers'

wares required for the use of the royal navy.

Mr Dunsterville of Plymouth had also a set of

machines for making the principal parts of blocks,

which was wrought by horses ; his manufacture, how-
ever, of this article was not carried to any great ex-

tent ; but the blocks made by this machinery, as well

as those by Mr Taylor's, were said to be of a superior

quality to those constructed by hand, though still

deficient in many respects.

No objection, however, would probably have been
made to the quality of the blocks furnished by Mr
Taylor, and used in the navy. It would rather ap-

pear that the enormous quantity consumed in the

course of a long protracted war first called the at-

tention of the Admiralty or Navy Board to the pos-

sibility of some reduction being made in the expence
of so indispensable and important an' article in the

flaval service ; and that it was not prudent to de-
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pend entirely on a single contractor, whom accident Block-Ma-

or misfortune might disable from fulfilling his con-
^""'^ly*

tract : A fire might destroy his wood-mills, in which

case it would have been difficult to procure, in all

England, an adequate supply of blocks for the navy.

On these considerations, it seems to have been

the intention of government to introduce, among
other improvements then carrying on in Portsmouth

Dock-Yard, a set of machines for making blocks, at

the new wood-mills erected in that yard in 1801.

About this time, the improvements which had been

introduced into private concerns were gradually

finding their way into the great public establish-

ments of the country. Still, however, an old maxim
seemed to prevail, that government ought not to be

its own manufacturer. This maxim, though perhaps

generally just in political economy, is, we conceive,

neither just nor wise when applied to those articles

which are of the first necessity in the King's navy.

Indeed, where the safety of so many thousand lives

depends wholly, as is som.etimes the case, on the

strength of materials and goodness of workmanship,

it is most desirable that the whole ship, and every

part thereof, from the pin of a sheave to the sheet

anchor, should be manufactured under the immedi-

ate superintendence of respectable officers in the

King's service.

About this time, too, Mr Brunell, an ingenious

mechanist from America, had completed a working

model of certain machines for constructing, by an

improved method, the shells and sheaves of blocks.

This model was submitted to the inspection of the

Lords Commissioners of the Admiralty, and by them

referred to General Bentham, the Inspector-General

of Naval Works, who represented that, as the

making of blocks was one of the purposes for which

a part of the force of the steam-engine, erecting at

the wood-mills, was intended to be applied, he did not

hesitate to recommend the new machine, as an in-

vention which would enable the government to con-

struct its own blocks with a greater degree of cele-

rity and exactness than those which were then in

use ; and that it appeared to be well suited for ma-

nufacturing blocks of every description and size,

with a degree of accuracy, uniformity, and cheap-

ness, far beyond any of the methods hitherto prac-

tised. The adoption of Mr Brunell's machinery was

the consequence of this opinion.

The advantages topje expected from blocks so made
were stated by Mr Brunell to consist, first, in bring-

ing the shape of the outside of the shell to certain

determined dimensions, so that those of the same

size should actually be so, and not differ from one

another, either in the proportion of the mortices, or

in the shape and dimensions of the outside. Second-

ly, in adding strength where it was wanted, by
making the head and bottom more su^tantial, and

less liable to split ;
and, thirdly, in leaving the wood

between the two mortices thicker, so as to admit a

sufficient bearing for the pips ; all of which would

be accomplished without requiring any dexterity on

the part of the workman, but entirely by the opera-

tion of the machinery. The uniformity and exact-

ness with which they were to be made, would be at-

tended with another important advantage to the

u u
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Block-Ma- public—the difficulty of counterfeiting them would
^tncry^ act as a precaution against embezzlement. Another

very considerable advantage would be derived from
the employment of much waste ^vood in the dock-
yard, usually sold for little or nothing, for firewood
and other purposes.

The sheaves or shivers would, by tliis new ma-
chinery, be made so mathematically true, and so ex-

act to each other in their thickness and diameters,

that every sheave of any particular size would equally

fit any shell of the size for which it Avas intended;

and the inconvenience to which ordinary blocks are

liable from the friction of the ropes against one or

alternately both of the sides of the mortices, was in-

tended to be removed, by placing a sheet of metal
on the upper part of the mortice, bent to the pro-
per shape by an engine adapted for the purpose.

Brunell also proposed a new form for the clue-line

and clue-garnet blocks so as to secure the sails from
splitting, by preventing the points of the sails getting

into the blocks, which has since been adopted and
greatly approved of in the navy.

In the sheaves, instead of the double coak or cogue
inserted in two halves, he substituted a mixed metal
coak of a new and particular form, which will be de-

scribed hereafter, of increased strength and durabi-

lity. This coak was to be cast with a precision in

moulds, and fitted by an engine with the greatest

nicety ; the pins or axes of the sheaves to be of

wrought iron, case-hardened and coated with tin,

which would preserve the iron from rust in the parts

which are not kept free from it by friction ; as it

has been found by experience that, however tight

the pin be ibrced into the shells, the water will in-

sinuate itself and corrode the pin ; when this is the

case, the rust soon extends itself to the parts on
which the sheave turns, and renders it unfit for

use.

From the machines that were already completed
for manufacturing blocks of certain dimensions, Mr
Brunell was enabled to make a calculation of the

saving as to the first cost compared with the contract

prices, which would be effected by the adoption of

his invention. It was as under

:

Blocks of% inch. 12 inch. iQinch: 21 inch.

s. d. s. (I. s. (1. s. d.

Brunell's prices.

Contract prices. H 6 lU 13
11^
6

18

27

1^

Saving in first cost, 0 2 6 i 4 6|- 8 10|

These savings, if realized to the full extent, were

probably not more important than the increased

strength, durability, and facility of working, which
have been gained by the adoption of the block-ma-

chinery.

Those parts of the machineiy which Brunell

"had completed in London, under his patent, were
transferred to Portsmouth, and, in the course of the

year 1804, were in operation j but the increased

number of machines, the improvements that suggest-

ed themselves to the ingenious inventor, the appli-

cation of other machines for making dead-eyes,

trucks, and all manner of block-maker's wares, be-

sides circular and upright saws, lathes, engines for

turning pins, rivetting, polishing, &c. exercised his

skill and ingenuity till the year 1808, when he con-
sidered the whole system to be complete in every
part, and incapable, so far as he could judge, of
further improvement. From that time to the pre-
sent, the block- machinery has been in full and con-
stant employment, without requiring the least alter-

ation, and very little repair, beyond the unavoidable
tear and wear of engines that are kept in almost
constant motion

;
and, which is still more extraordi-

nary, without requiring the aid of the inventor,

though attended only by a few common workmen
or labourers ; but they are superintended by Mr
Burr, the njaster of the wood-mills, who is consider-

ed as an able and ingenious machinist. The quan-
tity of blocks of every description, manufactured by
the machinery in Portsmouth wood-mills, is more
than sufficient for the consumption of the whole navy
and the Board of Ordnance, and if pushed to the

utmost extent of the works, would also have been
sufficient to supply a great part of the shipping em-
ployed in the transport service.

It may be a matter of some curiosity to know the
results of this system of machinery. It is put in

motion by a steam-engine of thirty-two horses' power,
which, however, is applied to a great variety of other

purposes at the same time, wholly independent of
the block-machinery. It has been found by cal-

culation, that four men with the machinery, as it

now stands, can complete the shells of as many
blocks as fifty men could do by the old method

;

and that six men will furnish as many sheaves as be-

fore required sixty ; and that these ten men, in dis-

placing the labour of one hundred and ten men, can
with ease finish in one year from 130,000 to 140,000
blocks of different sorts and sizes, the total value of

which cannot be less than L. 50,000 ; and this is

stated to be the average number which has annually

been made from the year 1808, to the conclusion of

the war. This number is found to be fully suffi-

cient for supplying the wear and tear of blocks, not

only in the naval, but also in the ordnance depart-

ment. The consumption, however, must depend on

other circumstances besides the number of ships in

commission, and will be greater or less according as

ships have been employed on severe or easy service,

in a good or bad climate, in fine or rough weather,

&c. Nor will the number here stated appear to be

enormous, when it is considered what a multitude of

blocks are required for a thousand sail of ships,

which, at one period of the war, were in commission

at the same time. A ship of 74 guns, for instance,

requires the following blocks for her equipment

:

No.

Single blocks from 5 to 2G inches, - 622

Double ditto from 7 to 26 ditto, - 130

Various other blocks generally large, and se-1
^

veral of them treble, J

For each of the 74 guns, 6 blocks, - 444

Block-Ma
cliinery.

Total, 1270
Besides dead-eyes, hearts, parrels, and put-)^

tock-plates, &11 manufactured at the mills, J

Of all kinds in a 74 gun ship, 1430
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The average number of ships of the line in com-
mission, appears to have been about 100; these

would require 143,000; and allowing the remaining

900 ships and vessels to require only twice this

number, there would be wanted for the first equip-

ment of the 1000 ships of war, 429,000 blocks,

which, at the ordinary rate of making them at the

mills, would require three years in completing.

The different sorts and sizes of blocks used in the

navy exceed two hundred, and they vary from four

to twenty-eight inches in length. Those above eigh-

teen inches are more Sparingly used, and the shells

of the largest kinds are made in parts, and fitted to-

gether by hand.

To the completion of this ingenious machinery,

Brunell gave his whole attention from the month of

September 1802 to June 1808, during which time

he received no other compensation beyond the daily

allowance of one guinea; but as it was now in full

operation, and ascertained to be capable of making
a sufficient number of blocks for the whole naval and
ordnance departments, it became a question in what
manner the author of the invention should be re-

warded. It was suggested by General Bentham, and
agreed to by Brunell, that the savings of one year,

as compared with the contract prices, would be a fair

and not an unreasonable remuneration for the time,

labour, and ingenuity, bestowed on these extraordi-

nary machines. It was no easy matter, however, to

ascertain with precision what the actual savings

amounted to.

Mr Brunell, by estimate, made them
amount to - L.21,174 0 0

Mr Rogers, clerk to General Ben-
tham, by estimate - 12,742 0 0

General Bentham, after going into every possible

details of expence with the utmost minuteness that

could be expected in a private manufacturing con-
cern, calculated them at - L. 16,621 0 0
Add six years' allowance at a gui-

nea a day, about - 2,400 0 0
For the wui king-model - 1,000 0 0

Total amount received by Brunell,

about - - L. 20,000 0 0

Supposing, therefore, the whole cost of the build-
ings, steam-engine, machinery, interest of money,
&c. to amount (which we understand to be about the
mavk) to L. 53,000, and the net compensation for

profits to about L. 18,000, the whole expence of the
concern was completely cleared in four years. The
savings of L. 18,000 on one year's manufactured ar-
ticles of the value of L. ,50,000, amounts to some-
what more than Brunell had originally made it by
computation.

It would occupy too much space to enter into a
minute description, and require more time than we
can spare, to prepare engravings in detail of the va-
rious complicated systems of machinery that are em-
ployed for the completion of a block ; and, after all,

they would ajford but little use or instruction, except-
ing perhaps to a professed machinist ; and perspec-
tive views of the several systems would tend rather

to mislead or confuse, than to inform the general
^Jj^^^J^**

reader. But as every body who happens to inspect ^ '

Portsmouth dock-yard, makes a point of visiting the

block-machinery, we think it may be of some use,

in conveying a general idea of the most striking

parts of the machinery, by following the process of

making a block from the rough unsided tree, till the

last finish is given to it.

We have stated, that the original intention of the

building was that of a wood-mill, in which all man-
ner of sawing, turning, boring, rabbetting, &c. was
to be performed, and that the block-machinery wa^
superadded to the first design, with which, howevei;,

it has interfered so little, that, in addition to the im-

mense number of blocks manufactured at the mill,,

upwards of a hundred different articles of wood work
are made by other machinery—put in motion by the

same steam-engine, from the boring of a pump of

forty feet in length, to the turning of a button for

the knob or handle of a drawer. (See Dock-yard,
Portsmouth.) Lest, however, the engine, with

such a variety of work, might be overloaded, a se-

cond engine has been added, to assist, if found ne-
cessary, or to substitute in the event of accident

happening to the other. Among the many ingeni-

ous machines belonging to the wood-mills, exclusive

of those for making blocks, one of very great effect,,

and, at the same time, great simplicity, is a circular

saw for cutting rabbets in the edges of deal planks,

invented by Mr Burr, the superintending master of
the wood-mills.

The whole of the machinery in these mills is put
in motion by straps passing over drum-heads, by
which the several movements, numerous as they are,

are carried on without the least noise ; and all the
engine-work, and every part of the machinery, are
so truly made, and so firmly put together, and work
with such accuracy in all their motions, that, though
the spectator is surrounded on all sides with move-
ments in every possible direction, aisd some most ra-

pid and violent, the only noise that disturbs him arises

from the cutting, boring, turning, polishing, and other

instruments which are actually in contact with the

work tliat is under execution, and none of it from
the working of the machinery. All the iron work,
of which it is chiefly composed, was made by
Mawdsley ; and there is but another workman, per-

haps, in the United Kingdom, who could have finish-

ed the engines in a manner so Worthy of the inven-

tion.

The first wing of the building is chiefly occupied
by upright and circular saws, used for a variety ofpur-
poses not immediately connected with the making of
blocks. The only operation for this department is that

of converting the rough timber, which is generally
elm or ash, most commonly the former, into its proper
scantling ; that is to say, squaring it by the upright
or straight-cutting saw, and then, by a circular saw,
cross-cutting it into a certain number of parallelo-

pipedons, whose lengths may bear the required pro-
portion to the thickness of the log. Some of these

pieces are again cut longitudinally, according to the
thickness that may be required for the shell of the
block, especially those for single and double blocks,

which of course are thinner than three and four-
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Block-Ma- fold blocks. This operation is performed by what is

'^^"^-tL-
^^^^^^ ^ ripping -Saw. The logs thus cut out are then

' taken into the second wing of the wood-mills, where
the machinery peculiar for the construction of blocks

is erected; and here the first process may be said to

commence in making the Shell.
This operation is performed by the Boring-Ma-

cliine, which, by means of a centre bit applied to the

middle of the shell, bores a hole for the centre pin

of the sheave. Mobile another bores one, two, or three

holes, at right angles to the direction of the first, to

admit the first stroke of the chisel, and, at the same
time, to serve for the head of the mortice or mor-
tices, according as the intended block is to con-

tain one, two, or three sheaves. When thus bored,

the log is carried from hence to the

Morticing-Machine, which is an ingenious and

striking piece of mechanism. The block being firmly

fixed on a moveable carriage, the latter is so con-

ti'ived as to be made to advance to the cutting chisels,

which are set fast in a moveable frame. Every time

the frame, with the chisels, ascends, the block in its

carriage advances a little, so as to present to the

chisels a fresh surface of wood to be acted upon at

each stroke of their descent ; and this up and down
motion is continued with such rapidity, that the chisels

make from one hundred to one hundred and thirty

strokes in a minute, until the prescribed length has

been morticed out ^ when, by raising a handle, which

is done by a boy, the machine is stopped precisely

when the chisels stand at their'greatest elevation
;

and are thus left in the proper position, ready to

commence a second operation. No harm, however,

would happen either to the block or the machi-

nery, should the attending boy neglect to stop the

work at the proper time, or even to fall asleep, not-

withstanding the force and rapidity of the stroke
;

for, by a particular contrivance, the farther advance

of the block is stopped, and the chisels, therefore,

act in full space, and cut only the air. It is, indeed,

a general characteristic of Brunell's machinery, to

be so constructed as to carry with it a defence or

protection against its own operations, and to coun-

teract all ill effects that might otherwise arise from

any neglect or inattention of the workmen.

The chips cut by the chisels are thrust out of the

mortice by small pieces of steel attached to, and

projecting from, the back of each chisel. They are

each of them, besides, armed with two cutters placed

at right angles to the edge, called scribers, which

mark out the width of the chip to be cut by the

chisel at each stroke. These scribers answer another

purpose ; their cutting is so true as to leave the two

sides of the mortice so perfectly smooth, as to re-

quire no further trimming or polishing.

The next process is to remove the block from the

morticing machine to a circular saw, in order to have

the four corners taken off, by which operation it is

reduced to an octagonal shape. This saw being fix-

ed into a table or bench, the workman has nothing

more to do than to slide each log along the surface

of the table, in the direction of the line marked out

for the saw to cut it.

The next operation Js to place the block upon the

Shaping Machine. This is perhaps one of the most

ingenious and most effective contrivances in the whole Block-Mt

machinery of the wood-mills. It consists principally chineiy.

of two equal and parallel circular wheels moving on
the same axis, to which one of them is firmly fixed,

but on which the other is made to slide ; so that

these two wheels may be placed at any given dis-

tance from each other, and blocks of any size ad-
mitted betvi^een their two riras or peripheries. For
this pdrpose, both rims are divided into ten equal
parts, for the reception often blocks, which are firmly

and immoveably fixed between the two wheels. When
the double wheel with its ten attached blocks is put
in motion, the outer surfaces of the blocks, or those

which are farthest from the centre, strike with great

violence against the edge of a chisel or gouge fixed

in a moveable frame, which, being made to slide in

a curved direction in the line of the axis, cuts those

outward faces of the blocks to their proper curva-

ture, which can be altered in any way the workman
pleases, by a contrivance attached to the cutting

tool. As soon as the tool has traversed the whole
length of the block, or over the space contained be-

tween the two peripheries of the wheels, the machine
is thrown out of the gear, and its prodigious velocity

checked by a particular contrivance. The ten blocks

are then, by a single operation, and without remov-
ing them, each turned one fourth part round, and
another fourth part of their surface brought out-

wards, which, being exposed to the cutting instru-

ment traversing in the same direction as before, have
the same curvature given to these new surfaces. A
third side is then turned outwards, and, after that,

the fourth and last side, when the whole ten blocks are

completelyshaped,andten other octagonal logsapplied

to the peripheries to undergo the same operation.

The immense velocity with which the wheels re-

volve, and the great weight with which their periphe-

ries are loaded, would make it dangerous to the

workmen or byestanders, if, by the violence of the

centrifugal force, any of the blocks should happen to

be thrown off from the rim of the wheels ; to prevent

the possibility of such an accident, an iron cage or

guard isplacedbetween the workman and the machine.

The shell of the block being now mortised and
completely shapen, the last operation is performed

by the Scoring Machine, which, by means of cutters,

scoops out a groove round the longer diameter of the

block, deepest at the ends and vanishing to the

central hole for the pin on which the sheave turns.

The intention of this groove or channel is to receive

the hempen or iron strap which surrounds the block.

The only thing that now remains for completing

the shell, is the removal of the little roughnesses

from the surface, and giving to it a kind of polish,

which is done by the hand.

The Sheaves. The wood generally used for

making sheaves is lignum vitae ; but iron or bell-

metal have occasionally been substituted for this

wood. An attempt was made to introduce sheaves

of a kind of porcelain, which answered well enough
for some particular purposes, but were not to be
trusted in situations where they were liable to sud-

den jerks and irregular motions. In the navy they

are almost invariably of lignum vitae, a few perhaps

of ebony. The machinery employed for making this
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•Ma- part of the block, consists of a Circular Sato by
K 'y- which the log is cut into plates of the thickness re-

quired for the sheaves, according to their several dia-

meters. These "plates are next carried to a Crotvn

Saw which bores the central hole, and, at the same
time, reduces them to a perfect circle of the assign-

ed diameter. The sheave, thus shaped, is next
brought to the Conhing Machine, a piece of me-
clianism, not inferior in ingenuity to the Shaping
Machine, for the shells. It would be useless to at-

tempt to describe, by words, the movements of this

engine, but the effect of the operation is singularly

curious. A small cutter, in traversing round the

central hole of the sheave, forms a groove for the
insertion of the coak or bush, the shape of which
is that of three semicircles not concentric with
each other, nor with the sheave, but each having
a centre equally distant from that of the sheave.
The manner in which the cutter traverses from the
first to the second, and from this to the third semi-
circle, after finishing each of them, is exceedingly
curious, and never fails to attract the particular

notice of visitors. So very exact and accurate is this

groove cut for the reception of the metal coak, and
so uniform in their shape and size are the latter cast
in moulds, that they are invariably found to fit each
other so nicely and without preparation, that the tap
of a hammer is sufficient to fix the coak in its place.

The coaks are cast with small grooves or channels
in the inside of their tubes, which serve to retain the
oil or grease, without which it would soon ooze
out, and the pin become dry.

The sheave, with its coak thus fitted in, is now
taken to the drilling-machine, which is kept in con-
stant motion. In casting the coaks a mark is left

in the centre of each of the three semicircles. This
mark is applied by a boy to the point of the moving-
drill, which speedily goes through the two coaks and
the intermediate wood of the sheave. A copper pin,

cut from wire, of the proper length and thickness, is

inserted into the holes thus drilled. And the sheave
is then taken to the rivetting-hammer, which is some-
thing like a small tilt-hammer, and can easily be
made to strike on the pin with greater or less velo-
city, according as the workman presses with more or
less force on the treadle. The rivetting being perform-
ed, the next operation is that of broaching the central
hole on which the sheave turns, by means of a steel

drill or cutter.

The last process is that of turning a groove for the
rope to run in round the periphery of the sheave,
and this operation is performed by a lathe, which is

so constructed, that while this grove is cutting round
the rim of the sheave, another part of the engine is

turning smooth the two surfaces or faces of the
sheave ; and this lathe can be made to adapt itself to
sheaves of different diameters.

The shell and the sheave being now completed,
there remains only the iron pin, which, passing
through the two sides of the former, serves as the
axis on which the latter turns within the mortice.
These pins are also made, turned, and polished by
engines for the purpose, so that, with the exception
of strapping by rope cr iron, the whole block is

completed at the wood-mills. It may here be re-
marked, that the French, in the dock-yard of Brest,

have long been in the practice of making blocks by Block-Ma-

machinery ; but they have not attempted anything ^^''^'lery

like a Shaping-Machine, nor any substitute for it ; Kiow.pipp.
the external shape of the shell being made entirely ^
by hand ; nor have they such a Coaking Machine as

that invented by Brunell. The machinery at Brest
is put in motion by horses. (See Dock-Yard.)
BLOW-PIPE, an instrument for directing the

flame of a lamp or candle horizontally, so as to com-
municate an intense heat to small bodies placed in the
flame. This is effected by impelling through a small

aperture, against the flame, a stream of air moved with
velocity, by means of the muscles of respiration and
the mouth, or by a bellows. The Blow-pipe is used in

soldering, by the jeweller and goldsmith, and other

artists, who fabricate small objects of metal ; by the
glass-blower, in making thermometers and barome-
ters, and other instruments made from the tubes

which are got from the glass-house
; by the enamel-

ler ; and in glass-pinching, which is the art of forming
glass in a mould fixed on a pair of pincers, into the

ornamental pendants for glass lustres. This is one of

the many ingenious processes carried on at Birming-
ham. The glass-blower, the enameller, and the

glass-pincher, work their blow-pipe with the blast

from a pair of bellows. As the process of soldering

requires a shorter continuance of the blast, the

blow-pipe for this purpose is blown by the mouth.
By^the mineralogist and chemist, the blow-pipe is

used as an instrument for extemporaneous analysis

in the dry way.
Fig. I.Plate XXXlV.is the common blow-pipe used Different

in soldering ; it is of brass. Fig. 2. is Dr Wollaston's j^f'i 'ns of

blow-pipe, which is composed of three tubes of brass, '^^-P'P^*

of an elongated conical form, which are made to fit

stiff and air-tight into each other when in use, and
the two smaPiCr pack into the largest, ; so that the
instrument, when not in use, occupies a very small
space, and may be carried in the pencil-case of a
common pocket-book. This, with apiece of platina-

foil, two or three inches long, to hold the object of
experiment to the flame, constitutes a commodious
docimastic apparatus for the travelling mineralogist.

The three parts of the tube are represented, packed
the one within the other, at A, separate at B, and
put together ready for use at C, fig. 2.

A second division of blow-pipes consists of those Bulbed

which have a cavity for the purpose of retaining the l^'ovv-pipcs.

humidity of the breath, which, v/Ithout this precau-
tion, collects into drops when the blowing is con-
tinued long, and is at last driven upon the matter
under operation so as to cool it. They are of various
forms ; see figures 3, 4, 5,6,7 ; and have been contri-

ved for the purposes of the chemist and mineralogist.

Fig. 3. is of glass or of metal. Fig. 4. is of brass or
of silver, containing no alloy of copper, so that it

may not be subject to green rust. This is the form
recommended by Bergman in his treatise on the
application of the blow-pipe to the purposes of the
mineralogist, which is contained in the collection of
his works. (See Bergmani Opuscala, Vol. II.) For the
facility of cleaning, it is in three pieces, which fit in

stiff at A and B. Fig. 5. is of tin, that is to say,

tinned iron ; the smali pipe A is of brass, and has two -

or three caps that fit on stiff; each cap is pierced
with a hole of a different diameter, and as the blast
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Joint! d
Blow-pipes!

Flame.

^"li!!
issues through this hole, the force of the blast may
be varied by changing the cap : this is called Dr
Black's Blow-pipe. Fig. 6. is of silver ; the adjutage,

which is of platina, turns on an axis at right angles

to the main tube at A, so that it may be made to

form different angles with the main tube ; the pro-

longation B, serves to receive the condensed vapour

of the breath. Fig. 7. is of brass ; A is cylindrical,

the axis of the cylinder being at right angles to the

axis of the blow pipe. A consists of two pieces, one

of which fits air-tight into the other, and may be

turned on its axis, so that the pipe of issue may be

made to form different angles with the axis of the

blow-pipe, as the position of the matter under experi-

ment ma}' require.

Flame consists of vapour ifi a state ofincandescence.

Many substances, both of the vegetable, animal, and
mineral kingdoms, have the quality of giving out this

incandescent vapour. For domestic uses, and for

the arts, organized bodies of the vegetable and ani-

mal kingdom alone are employed to produce it

;

such as oils, some of which are solid, others fluid,

at the usual .temperature of the air, alcohol, ether,

wood, and pit-coal. This latter, though found amongst

minerals, is composed of organized matter, changed

and rendered bituminous by a particular process of

decomposition. The blow-pipe, by directing the in-

candescent particles of which the flame consists, so

as to strike against and surround a small body, pro-

duces the effect of heating the body considerably.

The flame used with the blow-pipe, miiy either be

the flame of an oil or spirit lamp, or of a candle ; the

flame of the carbonated hydrogen gas proceeding

from the distillation of pit-coal, is also found advan-

tageous for this purpose.

In order to use the blow-pipe, the breath impelled

through it is to be directed across the flame of a

lamp or candle, applying the orifice from which the

air issues a little above the upper end of the wick ; a

jet of flame is thus formed, as represented at fig. 8.

This jet is made to fall on the body to be heated.

The operation may be continued for a considerable

length of time :,
an uninterrupted blast is kept up by

the muscular action of the cheeks, whilst the ordi-

nary respiration goes on through the nose : a little

practice is sufficient to enable the operator to suc-

ceed. The jet of flame is conoidal, internally blue,

and externally yellow, by more or less immersion in

this jet of flame. The subject of operation receives a

greater or less degree of heat, and becomes oxidated

in a greater or less degree. If a bead of borax, con-

taining oxide of manganese, be kept fused for some

time in the inner flame, the bead becomes colourless
;

when it is afterwards kept fused in the outer flame,

the manganese acquires more oxygen, and the bead

becomes of a violet colour. This violet colour may be

made to appear more speedily, by adding a particle

of nitre.

The first who applied the blow-pipe to the analysis
Mineralogy, ^linerals was Swab, Counsellor of the College of

Mines in Sweden, in 1738. Its application to the

science of Mineralogy was afterwards farther im-

proved by Cronsted, Rinman, Gahn, Scheele, and

Bergman, and by other men of science since their

time.
7

Mode of
lilowing.

Its Use in

The blow-pipe is useful to the mineralogist and ^^^^

chemist, as aftbrding a ready method of knowing
what the component parts of bodies are. Trials

with the blow-pipe are generally made by the che-
mist in order to know the nature of the consti-

tuent parts, before he proceeds to the other steps

of dry or humid analysis, which are requisite for as-

certaining the quantities of the constituent parts.

Then recourse is had to other means than the blow-
pipe

;
for, in order to come at a knowledge of the

proportions of the constituent parts, it is necessary

that the quantity of each constituent part be large

enough to be weighed in a balance, and, for this

purpose, the quantity of the substance employed
must be larger than what can be n)anaged with the

blow-pipe.

In eX|)erimental mineralogy, with the blow-pipe, Sunport

the small fragment of the body, subjected to trial,
Cliaicoa

should not exceed the size of half a peppercorn ; if

larger, it cannot be sufficiently heated. It is placed

in a lenticular cavity, made with a knife, in a piece

of well burnt charcoal of wood, free from cracks, and
not too porous, and of the length of four or five

inches, so as to beheld conveniently in the left hand.

Some blow-pipes have been made with a stand, to

which they are connected by a ball and socket joint;

the stand is fixed to the table by a clamp ; this con-

struction leaves the right hand at liberty. In re-

ducing fragments of metallic ores by the blow-

pipe, charcoal should be used as a support, as

the charcoal attracts the oxygen from the metal-

lic oxide, and reduces it to a metallic form ; and
when, thus reduced, the metal may be kept fused on
the charcoal, which prevents or retards its again at-

tracting oxygen. The charcoal support has like-

wise the advantage of increasing the heat by its in-

candescence. For both these reasons, to prevent

oxidation, and to increase and reverberate the heat

proceeding from the jet of flame, the goldsmith who
solders his small work by the blow-pipe, attaches his

work to a piece of charcoal, by means of wires, in

the process of soldering.

When it is i-equired that the fragment of a mine- Support

ral should be heated, without the contact of char- P'^''"^*

coal, the fragment is exposed to the flame in a small

spoon of platina, with a wooden handle; the cavity of

the spoon is a hemisphere of three-tenths of an inch

in diameter ; or on a thin lamina of platina two or

three inches long, and half an inch broa.d, and of

the thickness of common writing paper ; or it is held

by a forceps, three inches long, made of thin platina.

Bergman, who published his treatise on the blow-pipe

in 178O, before the working of platina had come in-

to use, employed a small gold spoon, as that metal

has the quality of remaining pure and uncontami-

nated, whilst in contact with many of the chemical

agents ; but platina is preferable, for, besides possess-

ing the quality of resisting the action of many che-

mical agents, it has likewise the advantage of diffi-

cult fusibility. It has now, for a good many years,

been wrought into various instruments both in

London and Paris ; when wrought, it is sold at the

price of about a guinea the ounce, which is one

quarter the price of gold. Some platina workers, as

Jeanetti of Paris, who was one of the first, form the
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'.pipe, crude granular platina into masses, by melting it

V*^^ with arsenic, and subsequent heating and forging
;

others dissolve the crude platina in nitro-muriatic

acid, and reduce the nitro-muriate of platina to a
metallic state by heat. Platina, however, although
infusible alone by the heat of the common blow-pipe,

will be dissolved and melted, if heated along with
some of the metals. Platina supports, therefore,

should not be used where they are Uable to be in

contact with a fused metal. These effects are notable
in the case of tin ; when tin is melted in contact with
a vessel of platina, the tin enters into a combination
with the platina, corrodes and renders it brittle, so
that pieces of the platina vessel come off on the ap-
plication of a small force, and the vessel is thus ren-
dered useless. Platina vessels also become unser-
viceable by frequent and continued exposure to
great heat. Platina crucibles that are much used be-
come brittle, and crack at the edges ; and care should
be taken to cool these vessels gradually, that they
may last as long as possible. A platina vessel, in

which sulphuric acid was boiled, for a long time, at

last became perforated and unserviceable.

IS, Borax (borate of soda) is used along with the frag-
ment of mineral in many cases. When exposed to the
flame, it becomes opaque, swells and ramifies much,
in consequence of parting with its water of crystalli-

zation; afterwards it fuses into a colourless and trans-
parent bead. It is convenient to use calcined borax,
which is borax deprived of its water of crystalliza-

tion by heat in a crucible ; this melts into a bead on
the charcoal at once. The solubility of a mineral in
borax, with effervescence, or without effervescence,
and the colour that the mineral communicates to the
borax, are the chief distinctive characters obtained
by treating a mineral with that substance. Phos-
phate of ammonia is also sometimes used as a flux in
the same manner as borax, and carbonate of soda

;

but both these, especially the latter, have the incon-
venience of sinking into the charcoal, which borax
is free from.

Mention may be made here of a few of the most

n lui.
P^'oi^inent phenomena, characteristic of different mi-

trcat^
"^'^^ substances when treated by the blow-pipe,

the Some minerals are fusible alone, such as garnet and
pipe.3 felspar ; this last is rather difficult to fuse. Some are

infusible and change colour
'; bituminous shale loses

its black colour, and becomes white, green, and dark;
coloured steatite become white. Some dissolve in
borax without effervescence, as agate, quartz, felspar,
amiantus, garnet. Some dissolve in borax with ef-

fervescence
; this is the case with carbonate of lime

;

it forms with borax a globule transparent whilst in
fusion, but in cooling it, the globule becomes opaque,
the lime being no longer held in solution by the bo-
rax

;
in like manner, as the watery solutions of cer-

tain salts, saturated when hot, deposit a part of the
salt on cooling. Some of the metals communicate
peculiar colours to borax. Copper, in certain pro-
portions, and at a certain degree of oxidation,
gives a browa colour to borax when heated by
the blow-pipe. Cobalt gives a deep blue tinge.
Manganese a violent colour. Iron tinges borax
brown, and if in greater quantity black. These
colours are produced by the metals in a state

iCteris

leuo-

fcf Mi.

of oxide. The smell emitted by some minerals, Blow-pipe,

when heated by the blow-pipe, is another character
servifig to distinguish them. That of minerals
containing sulphur, is the peculiar suffocating smell
of sulphureous gas ; minerals that contain arsenic,

emit, when heated, a smell like that of garlic. The
nature of some minerals is recognised by the parti-

cular form of crystallization which they assume in

cooling ; this is the case with phosphate of lead,

which, after being fused, cools on the charcoal into

an opaque white spheroidal polyhedron. Some ores

are reduced to a metallic globule, with great ease,

on the charcoal ; thus the native sulphuret of lead,

called Galaena, being heated by the blow -pipe, the
sulphur is driven off, and the lead remains in its me-
tallic state. A small particle of silver may be melt-
ed by the blow-pipe, likewise gold, copper, and,
Bergman says, cast-iron. Metallic zinc, when ex-
posed to the flame of the blow-pipe on the charcoal,

melts and burns with a bluish green flame, and be-
comes covei-ed with oxide, which flies off and floats

in the air in light white flocks. Metallic antimony
becomes red hot, and melts on the charcoal ; and if

the operator ceases to blow, a white fume rises, and
oxide of antimony forms upon the globule, in whitish

crystalline spiculse : if the globule, in a state of fusion,

be thrown upon a brick floor, it runs along for a con-
siderable way, rebounding several times, and leaving

a trace of white oxide of antimony.
Some substances communicate colour to the

flame of the blow-pipe. Muriate of copper, whose
crystals are green, communicate a vivid green to
the flame

;
sulphate and nitrate of copper, whose cry-

stals are blue, likewise impart a green colour to the
flame when they are exposed to its action. Some
of the salts of strontian give a purple tinge to the
flame.

What precedes relates to the blow-pipe worked Glass- IMow-
by the breath. When it is required to continue'the eis' Bel-

use of the blow-pipe, so long as would be fatiguing
if the breath merely were employed, the glass-blow-
ers' table, fig. 9. Plate XXXlV.is used. It consists of a
double bellows, so fixed as to be worked by the foot,

and to impel a current of air through a tin blow-pipe,
against the flame of a lamp fixed on the table. For
the sake of durability, the blow-pipe is sometimes of
brass, on which is screwed a nozle of platina.

The blow-pipe may have a stop-cock, as in fig. 9.

serving to regulate the blast. The lamp has a cot-
ton wick of nearly an inch in thickness ; the wick
is kept together by a tin wick-holder, which is sol-

dered to the lamp; melted tallow fills the lamp, and
feeds the wick with fuel. In order to get rid of the
smoke, which is in considerable quantity, there may
be placed, at a convenient distance above the flame,
a tin funnel ending in a tube, which conveys the
smoke out of the room. A convenient method of
carrying away the smoke from the glass-blowers'
lamp, is represented in fig. 13. It consists of a cover
of- thin sheet copper, which is placed on the table,

covering the lamp and nozle. The fore-part of this

cover is open, so as to allow the jet of flame to pass
freely. From the upper part of the cover two tubes
go upwards for the exit of the smoke ; bttween
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Blow-pipp. these two tubes the glass-blower has a view of the issue through a nozle. This apparatus is described Bl^w

"^^^^"^ object he is at work upon, whilst his eyes are screen- by Mr Greenough, in Nicholsons Journal, Yo\.

ed fiom the light of the flame. The two tubes join IX. p. 25 and 143. It has some inconveniencies,

above in one short tube. Over the open end of this and does not appear ever to have come into much
short tube, at a small distance above, is a lube sus- use.

pended from the ceiling by wires, which conveys the The water-pressure apparatus, applied to the Water

smoke into the chimney of the room. By a handle blow- pipe, of which a section is given at fig. 10.'*"?''^
"

attached to the cover, the cover with its tubes is was contrived by Mr Tiliey, an ingenious fancy ^JP^

removed when it is necessary to trim the wick, glass-blower. It consists of a tin box with a par-ers.

The flame of gas from pit-coal may be used instead tition in it, reaching within half an inch of the

of a lamp, witli a bellows of this kind. bottom ; water is poured in equal iu bulk to three-

Water-pres. The regularity of the blast in the double bellows, fourths of the capacity of the box. The water in

sure Appa- is effected by means of a weight pressing on the air the cavity DE is open, and subject to no other pres-

latus. contained in the second copartment of the bellows ; sure but that of the atmosphere, bemg oniy covered

just in the same way as a stream of air is made to by the lid of the vessel ; tlie apartment F is closed

issue regularly from a tube fixed in the mouth of an at top, so as to be air tight, and the water in it is

inflated bladder, when a weight is placed on the pressed by the elasticity of the air confined in its

bladder. A regular stream of air may also be ob- upper part. The tube C has its lower extremity al-

tained, by subjecting inclosed air to the pressure of ways plunged in water, so that, when air is blown

a column of water, mercury, or some other liquid, in through it, the return of the air by that tube is

If a vessel containing air, and open at the mouth, prevented. Before the apparatus is set to work, the

be plunged into water with the mouth downwards, surface of the water in both copartments is at the

and if the water on the outside of the vessel rise same height, both being pressed by air of the densi-

higher than the surface of the water within the ves- ty of the surrounding air
;
but, when air is blown in

sel, then the column of water, whose height is the through C, the air rises through the water to the

difference of level, exercising its pressure, as all li- top of the copartment F; and as the only issue for

quids do, in every direction, acts upwards on the the air is through the small aperture of the blow-pipe,

ipclosed air ; and the inclosed air will be pressed and by which it cannot ^cape nearly so fast as it is

more condensed than the external air, and will blown in, the air consequently becomes condensed

escape in a current, by a stop-cock opened on the in the upper part of the copartment F ; and this

top of the vessel for its issue ; this issue will con- condensed air pressing on the water in F more

tinue till the surface of the exterior and interior strongly than the atmosphere does on the water in

water come to a level ; for then the air in the vessel DE, depresses the surface of the water in F, and

is come to have the same density as the external air. causes it to rise in DE, which is effected by a por-

The force with which the inclosed air is pressed, is tion of the water passing under the partition into the

equal to the weight of a volume of water whose open copartment DE. Thus the pressure exerted

height is the difference of levels, and its base the by the coiumn of water whose height is the differ-

surface of water exposed to the inclosed air. The ence of level of the water in DE, and of the water

gasometers used by Lavoisier, to afford a stream of in F, forces the air from the copartment F through

oxygen gas and a stream of hydrogen gas, for ac- the blow-pipe a, which is directed against the flame

complishing the composition of water, are construct- of a lamp ; and this pressure keeps up a constant

ed uj)on this principle. An apparatus of the same blast till the water in the two copartments comes

nature has, for many years, been employed in the nearly to the same height. The degree of conden-

great way, in different parts of Britain, to regu- sation of the inclosed air, and the height of the

late the most powerful blast used in the arts,—, column of water pressing on the condensed air, are

that for reducing ironstone to the state of cast-iron, measures of each other, when much air is blown in.

In blast-furnaces upon this construction, the blast so as to occasion a considerable degree of condensa-

is raised by means of a large cast-iron cylinder tion. The difference of level resulting is considerable

;

which acts" as a bellows, having a valve in the hot- and the column of water, which is always reacting

tom that opens inwards, and that admits the air with an equal and contrary pressure on the condensed

during the ascent of the piston ; when the piston air, causes it to issue with greater velocity from the

descends, the valve shuts, and the air is driven into blow-pipe : when the condensation diminishes, so

a large parallelopipedal vessel, less in height than in does the column of water, and the velocity of the is-

the other dimensions, immersed in water, and having suing stream of air. More air is to be blown in

its under surface closed only by the water. In this with the mouth through the tube C, from time to

vessel the air is pressed by the column of water, time, so as to keep the blast regular. Mr Tilley is

whose height is the distance between the surfaces of of opinion that this apparatus produces a more regu-

the exterior and interior water ; a pipe of issue ter- lar stream of air than a double bellows,^ and it ha^

minating in a nose-pipe, conducts the blast to the likewise the advantage that the operator is free from

furnace. the trouble of moving a pedal. The dimensions of

Melo •rani's The blow-pipe of the Abbe Melograni of Naples, the vessel A A, which is either of tinned iron or of

Blow-pipr.
f^j. jj^g ^j^g Q^the mineralogist, operates by the pres- tinned copper, are 1? inches in height, 5 inches in

sure of water. It is composed of two hollow globes, width, and 9 in breadth ; the lid of the vessel opens

the upper filled with water, which, by running into and shuts on hinges, and supports the tallow lamp

the lower, forces the air contained in the lower to B. The bent glass tube a, which terminates in a

4
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-pipe, small hole, is fitted air-tight into a tin tube, which is

made conical, and which forms the issue from the

top of the copartment F ; for this purpose, paper is

wrapped round the glass tube, and then cotton wick
yarn, in a conical form, so that the glass tube thus

clothed may fit tight into the socket, and may
nevertheless be moved round, that the blast may act

properly on the flame. The bent metal tube C is

also fixed into its socket in the same manner ; its

junction with the sqcket is seen in fig. 10. There is

a screen formed of a tin plate sliding vertically in

grooves between two upright pieces of tin ; the edge
of this is seen at S, in fig. 10. It is intended to pro-

tect the eyes of the operator from the light of the

lamp, whilst, at the same time, he can see the subject

of his operation over the top of the screen. This
screen is not soldered to the vessel, but is held fast

by its foot being placed between the lid of the ves-

sel and the top of the close chamber F. Two rests

for supporting the operator's arms project one from
each side of the vessel ; upon these the arms are
placed when any substance is held to the flame.

These rests are wrapped round with woollen list or

leather, so as to be more convenient for leaning

upon. The whole of the apparatus, including the
lamp and case, weighs only three pounds and a half.

When it is to be used, the vessel is fixed to a table

or bench, by means of a leather strap buckled to

two loops, which are on the sides of the vessel op-
posite to each other ; the strap' is passed under the
table or bench. The long flat cotton wick is pre-
ferred by some glass-blowers to the usual round cot-

ton wick. The lamp is filled with tallow, which
melts after the lamp has been lighted for some time,
and then it burns as freely as oil, and with a less

offensive smell. When not in use, the tallow be-
comes solid, and is more conveniently carried about
than oil : hogs' lard also does well for burning in this

lamp. Some glass-blowers mix cocoa-nut oil, which is

solid, at the temperature of the climate of Britain,

with hogs' lard, and find it to answer well in the lamp.
The lamp is placed within another vessel, marked K,
which supports it at a proper height, leaving a space
between all round, to receive any tallow that may
run over the edge of the lamp. A wire bent at the
end is convenient for trimming the wick, and form-
ing it into a channel through which the stream of
air is to be directed. It is convenient to have seve-
ral lamps with wicks of different thicknesses, name-
ly, one to hold two flat cottons of about one inch
and a quarter broad, another to hold four, a third to
hold six, or as much common wick-yarn as is equal
to those wicks in bulk, and glass adjutages of differ-

ent sized apertures to suit the different sized wicks.
See Transactions of the Society for Encourasirm-
Arts, Vol. XXXI.

^

The Eolipile, fig. 11., Plate XXXIV. has been ap-
plied to act as a blow-pipe. It is a hollow vessel of
brass, sometimes made in form of a small kettle, some-
times in form of a ball of two inches in diameter, with
a tube of brass that screws into it. The tube is to be
screwed off in order to pour in alcohol by a small
funnel ; and then the tube being replaced, and heat ap-
plied to the bulb, the vapour of the alcohol issues

VOL. II. PART II.

from thesmall aperture of the tube, and being directed Blow-pipe,

against the flame of a lamp, the flame is driven in a
'"•^^'"^^

horizontal stream, such as the blow-pipe pfoduces.
The instrument has a safety-valve (S) to prevent the

danger of explosion, which might happen if the
nozle were stopped. The same wick that heats the
bulb may serve to furnish the jet of flame, as is the
case in the eolipile represented in fig. 11. This in-

strument has been proposed to be applied to the pur-
poses of the mineralogist ; but it does not appear to

be either so readily put in action, or so efficacious as

the common blow-pipe, which is also simpler in its

construction, less bulky, and more easily carried
about.

Mr Newman, philosophical instrument maker of Newman's
Lisle Street, London, having observed that air, con- Blow-pipe j

densed in a cavity, required a considerable time to
escape through a small aperture made to give it issue,

contrived the apparatus represented at fig. 12., which
acts as a blow- pipe. This apparatus consists of a
strong plate copper box perfectly air-tight, three
inches in width and height, and four in length, a con-
densing syringe to force air into the box, and an ad-
jutage with a stop-cock at one end of the box, by
which the issue of the air is regulated. The piston
rod of the condensing syringe works through collars

of leather in the cap, which has an aperture in the
side, and a screw (N) connected with a stop-cock,
which may be made to communicate with a jar,

bladder, or gazometer, containing oxygen, hydrogeti,
or other gases. When this communication is made,
and the condenser worked, the gas contained in the
jar or bladder is thrown into the box, and issues

through the adjutage upon the flame of a lamp
placed near it. When the apparatus is worked with
common air, a few strokes of the piston fills the
chamber with compressed air. When the cock of
the adjutage is opened, the air issues with great ve-
locity in a small stream, and when directed on the
flame of a lamp, produces a jet of flame as the com-
mon blow-pipe does, but with more precision and re-

gularity. The force of the stream of air is easily

adjusted by opening more or less the stop-cock of
the adjutage

; and, when the box has been mode-
rately charged, the stream will continue to issue uni-
formly for twenty minutes ; when the strength of the
blast begins to decline, it will be restored by work-
ing the syringe. The apparatus is very portable, and
not liable to injury. It is made by Mr Newman, the
inventor, with a lamp adapted to it, so as to pack up
in a box not more than six inches in length, and four
inches in width and height, enough of space being
left for other small articles : others he makes in boxes
somewhat larger, so as to contain also a selection of
chemical tests. See Journal of Science, edited at

the Royal Institution, No. 1.

Sir Humphrey Davy having discovered that the ex- with a mix-

plosion from oxygen and hydrogen gases would not ofOxy-

communicate through very small apertures, Mr Chil- f|^"„^**
dren proposed to him to employ Newman's blow-pipe

*

for effecting a combustion of a mixture of oxygen and
hydrogen gas, issuing from a small aperture. This
Sir Humphrey did, and found that the flame pro-
duced the most intense heat, which instantly fused bo-

X X
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Blow-pipe, dies ofa very refractory nature. Dr CJarke, Professor
^''•^'^/'^^ of Mineralogy at Cambridge, having consulted Sir

Humphrey on the subject, proceeded to expose a

great variety of mineral substances to the flame, for

the purpose of observing its effects upon each of them.

The tube of glass through which the mixture of the

two gases is to issue, is cemented on the pipe of

issue of Newman's bJow-pipe. The tube at first used

by Dr Clarke was 3 inches in length, and the dia-

meter of its cavity y\jth of an inch. The end of the

tube was constantly breaking during the experiments,

owing to the sudden changes of temperature, until

at last he usually worked with a tube only one inch

and three-eighths in length. When the current of

gas is feeble, from the gas in the reservoir having

come nearly to the same degree of density as the

surrounding air, or from the current being suppres-

sed in the beginning of an experiment, then the

flame has a retrograde movement, passing up the ca-

pillary cavity of the tube about half an inch, and,

after splitting the end of the glass tube, the flame

goes out of itself; so that, even in this case, there

is no danger of explosion. In order to try the ef-

fects of an explosion, four pints of a mixture of the

two gases were condensed into the chest, which was

all that the syringe could force into it. The glass

tube was taken otF, so that the diameter of the nose-

pipe, by which the gas was to issue, was about one-

eighth of an inch. A burning spirit-lamp was placed

at this aperture, and the stop-cock being opened by

means of a long string attached to it, the whole gas

exploded with a report like that of a cannon ; the

chest was burst, the stop-cock driven out, and one

end of the chest was torn off and thrown against the

wall of the room. This shows the danger of using

the apparatus with too large an aperture, and the

necessity of employing a capillary tube.

Rr Clarke's When the mixture of the two gases is to be em-

Experi- ployed in Newman's blow-pipe, tlip chest is first ex-
meiitst hausted of air, and then the gaseous mixture in a

bladder, screwed on at N, is to be forced into the

chest by the condensing syringe. The proportions

of the two gases, which Dr Clarke found to produce

the greatest heat, are, two volumes of hydrogen and

one of oxygen gas. The intensity of the heat is

much greater when the gases are pure ; the oxygen

procured from manganese does not produce nearly

so great a heat as that got from the hyper-oxymu-

riate of potass. The intensity of the heat may be

regulated, by allowing the gas to issue in a more or

less copious stream, which is done by turning the

stop-cock. The heat, Dr Clarke thinks, is greater

than that produced by the largest galvanic batteries.

Most substances hitherto tried, are fused by it, so

that it is difficult to find supports for holding the

subject of experiment to the flame. The supports

employed by Dr Clarke were, charcoal, platina, a

piece of tobacco-pipe, black lead. Lime, strontian,

and alumine, were fused. The metal of strontian was

got, and retained its lustre for some hours. The alka-

lies were fused and volatilized almost the instant

they came in contact with the flame. Rock-crystal

fused into a transparent glass full of bubbles. Quartz

gave the iBame result. Opal fused into a pearly

B L O
white enamel. Flint fused rapidly into a white frothy Blow pi|i

enamel. Blue sapphire melted into greenish glass H

.

balloons, ramified singularly. Foliated talc fused

into a greenish glass. Peruvian emerald melted ^^v^
into a transparent and colourless glass, without bub-
bles. Lapis lazuli fused into a transparent glass

with a slight tinge of green. Pure foliated native

magnesia, from America, is the substance the most
difficult of fusion ; it is, however, at last reduced to

a white opaque enamel. Agalmatolite of China fuses

into a limpid colourless glass. Iceland spar is next
in difficulty of fusion to the native magnesia ; it does

at last melt into a limpid glass, and, during the pro-

cess, gives an amethyst-coloured flame as strontian

does; the fusion of pure lime and of all its com-
pounds, is attended with a flame of the same colour.

Diamond first became opaque, and then was graduallj-

volatilized. Gold fused along with borax, on a piece

of tobacco-pipe, was nearly all volatilized. Platina
j|

wire, g\jth of an inch diameter, melted the instant

it was brought into contact with the flame of the gas
;

the melted platina ran down in drops, and the wire

burnt as iron wire does in oxygen gas. Brass wire

burnt with a green flame, differing from the green

flame that salts of copper give. Copper wire melted

rapidly without burning. Iron wire burnt with bril-

liant scintillation. Plumbago melted into a bead
which was attractable by the magnet. Blend or

native sulfuret of zinc melted, and metallic zinc ap-

peared in the centre of the melted mass. Metalloid

oxide of manganese, crystallized in prisms, was re-

duced to a metallic state—See Dr Clarke's Account

of his Experiments, in the Journal of Science, edited

at the Royal Institution, October 1816. (y.)

BLOW-PIPE, IN Anatomy, a straight hollow

tube of brass, of an elongated conical form, six inches

in length, and open at both ends. The aperture of the

large end is three-tenths of an inch in diameter, that

of the smaller end is of the size of a needle's point.

It is used for blowing air into the collapsed vessels

of the dead subject, in order to know the course of

these vessels. (y.)

BLOWING of a Fire-Arm, is when the vent or

touch-hole is run or gullied, and becomes wide, so

that the powder will flame out.

BLOWING-MACHINES, in the arts and ma-

nufactures, and in domestic economy, are instru-
'

ments for producing a continued current of air, prin-

cipally for the purpose of facilitating the combustion

of fuel. The first idea of such a machine was doubt-

less derived from the lungs, which we are constantly

in the habit of using fpr the purpose of blowing, but

more especially in the simple and useful application

of the blow-pipe.

Of these different machines, the common bellows Common
bears the greatest resemblance to the lungs, and was. Bellows,

in all probability, the first contrivance for artificial
^

blowing. In the first instance, this instrument might

be a simple bag, capable of distension by a mechanical

force, the air being drawn in and pressed out of the

same aperture in the manner of breathing. The first

improvement upon this simple form would be, to ad-

mit the air by a valve opening inwards when the

bellows were distended, the blast outwards being
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.on-lrf?- from another aperture. This iinprovemeut consists

anilines, the air being admitted at a wider aperture, which

fills the belloM^ in less time than would be perform-

ed through the small pipe through which the air

should escape. The blast, in this state of the ma-

chine, is not continuous, but in puffs, at intervals of

time required for the air to enter the bellows through

the valve ; the blowing interval being to the filling

interval as the areas of the apertures. This irregu-

lar blast was for some time remedied by employing

two bellows which blew alternately, the blowing on

one taking place while the other was filling. This

inconvenience was but partially remedied by this

contrivance. The invention of what are called dou-

ble bellows must have been considered a valuable ac-

quisition in the art of blowing. Previous to describ-

ing these, it will be necessary to give a description

of single bellows above mentioned,

iniJfe Bel-
needless, however, to say more than re-

yvs. fer the reader to common domestic bellows, which

are in every respect the same as the single bellows

(first used. The leather nailed to the upper and

lower boards is prevented from collapsing, when the

boards are separated by a hoop of wood contained

within, performing the office of the ribs in the ster-

num of animals, without which the breathing would

not be performed. The lower board contains the

valve which admits the air. When the two boards

are separated, the air lifts the valve in entering the

(Cavity. When full of air, the closing of the boards

causes the air within to close the valve to prevent

its return in that direction, and compels it to escape

at the pipe, the mouth of which is called the nozle

or nose-pipe.

yabiQ In order to conceive the construction of the dou-

sUowi", ble bellows, vve have only to take a third board ex-

actly of the shape of the other two, and connect it

with the lower board by a piece of leather similar to

that of the single bellows, making two cavities ex-

actly similar, and separated by the lower board of

the single bellows, which now becomes the middle

board of the double bellows. The third board we
shall now call the lower board. This latter has a

valve in it exactly similar to the first, which still re-

tains its place in the new construction.

The middle board is now fixed in a horizontal po-

sition, the pipe being placed to the fire to be blown.

The lower board is held down by a weight, which

keeps the lower cavity constantly full of air. The
top board has a weight laid upon it which presses

all the air out of the upper cavity through the

P'P^*
. . . ,The machinal action by which the blowing is per-

formed, is, first, to lift up the lower board. This
forces the air from the lower into the upper cavity,

the valve in the middle board preventing its return.

The weight on the upper board now presses the ait

with a uniform blast through the pipe. During this

time the lower board descends, which fills the lower
cavity with air from the atmosphere. This again rises,

and gives its contents to the upper cavity, and thence
through the nose-pipe. Hence we see that irregular

puffing blast which belongs to the single bellows is

here confined to the lower board only, which sup-

niowi.)ir.

Machines.
plies air to the upper cavity, while the upper board
is constantly pressing uniformly upon the air in

it. Although this is a considerable improvement
upon the single bellows, it does not completely ob*

viate the irregularity of the blast. So long as the

lower board is not in action, the pressure on the up-
per board being uniform, the blast is the same. Eve-
ry time, however, the bottom board rises to force

the air into the upper cavity, an extra pressure is

given to the air in the upper cavity, and a temporary
puff is produced. In the application of bellows to

the smith's forge, the continued blast was of less

importance than in the blast-furnaces applied to

the smelting or refining of ores. The single bel-

lows are at present almost exclusively employed by
anchor-smiths and cutlers, while the blacksmith and
most others use double bellows, which are doubtless

better for all purposes.

In France and other parts of the Continent, bel- Woode»
lows have been formed entirely of wood, instead of
the flexible sides of leather, which serves to increase

and diminish the capacity. The wooden bellows con-
sist of two boxes, each open on one side, the one
being just capable of containing the other ; the outer

box being placed with the mouth upwards, the other

is made to descend into it, with the mouth down-
wards ; the latter being capable of moving up and
down, while the other remained fixed. In the bot-

tom of the fixed box is a valve like the common
bellows, and a pipe on the same level, to let out the
blast. The change of capacity, by the motion of
this box, causes the blast, and with less waste of
power than that occasioned by the bending of the
leather in the common bellows. This advantage is,

however, probably more than compensated by the loss

of air, from the box not fitting on the sides. See a
description of this and some other blowing-machines,
under Pneumatics, in the Encyclopcedia Britan-
nica.

The common smith's bellows have lately been con- Circular

structed of a circular form. The boards of these bel- Bellows,

lows are round, and the moveable boards parallel to

the horizon and to each other. We have given a
view of this construction in Plate XXXV. figures 4.

and 5. A is the blast-pipe, B the moveable lower
board, C the fixed board, into which the pipe is in-

serted, and D the upper moveable board, on which
is placed a weight, to regulate the strength of
the blast. Motion is given to the lower board by
the lever L, and the chain H working on the rol-

ler R.
The form of these bellows being cylindrical, the

weight required to give a given pressure and strength
of blast will be easily determined. If the diameter
be 1 foot, the area will be 113.19 inches. The most
convenient and proper blast for smith's bellows is

about f lb. upon the inch, or from that to i lb. The
upper board, in this case, would require a weight of
56.5 to give a blast equal to half a pound upon an
inch. This pressure would give a velocity equal to
about 207 feet a second. If the diameter of the
nose-pipe be changed, the number or length of the
strokes, or both, must be changed, in order that the
pressure and the corresponding density of the blast

6
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fUowing- may remain the same. If the number and length of
Machines. strokes were kept up, and the apei'ture dimi-
"""^^''"^^

nished, at the same time that the capacity of the

bellows will not admit of enlargement, the pressure

and density of blast will be increased, although no
additional weight is laid on. This frequently hap-

pens in the smith's bellows when he makes an in-

creased effort to blow after the upper cavity is full.

It is much better, however, not to exert the bellows

in this way when a stronger blast is required, but to

produce the effect by an additional weight. A very

strong blast is found to be very injurious to the iron

when welding heats are required, and still more so

in working steel. It is much better that an increase

of air, which is frequently wanted, should be fur-

nished by increasing the aperture, supposing the

power to be at the time adequate to keep up the in-

creased supply. Bellows should therefore be so

constructed that the pressure may be uniform, and

not immediately under the control of the workman.
When he wishes to quicken his heat, lie should

have the means of increasing the aperture by a cir-

cular plate turning on an axis at right angles, to the

length of the pipe, as seen in fig. 9. When in the

position ab, the whole area is filled ; when in that of

cd, the air passes in its full quantity. The index

being placed at any intermediate points, ef, will let

in any proportionate quantity required.

The aperture might be made to change, by the in-

crease of power upon the machine, and thus made to

regulate itself. Several simple contrivances of this

kind may be applied by any one skilled in ma-
chinery.

New Blow- These improvements would render the common
ing-Ma. leather bellows, of the form above given, very useful
chines. smiths. The irregular blast occasioned by their

present construction is found to be very injurious to

the iron, both as to its quality and economy. This

is abundantly shown in the use of some blowing-

machines lately invented, which have the advantage

of a uniform blast, and at the same time much softer,

being produced by a small pressure.

These blowing-machines are also found to an-

swer very well for melting cast-iron, the soft blast

having less tendency to destroy the carbon the

quantity of air being compensated by increasing the

aperture.

One of these machines is the invention of Mr
Street, for which he has taken out a patent. It con-

sists of a barrel-shaped vessel, from 4 to 5 feet in

diameter, and of a length more or less proportionate

to the work it has to perform.

This cylinder is supported on two bearers by the

two ends of its axis like a barrel churn. The cylin-

der is divided into two equal parts by a plane in the

direction of its length, fitting the two ends and the

upper side, water-tight, and extending downward to

a small distance from the opposite side. This sep-

tum is in a perpendicular position when the cylin-

der is at rest. When this vessel is partly filled with

water, and is made to pass through a certain space

- on its axis, the air which occupies the upper part of

the vessel will be compressed on one side by the wa-

ter, which flows from one side of the septum to the

A C II I N E S.

other, and will become in the same degree rarified Blowing,

on the other, from a contrary cause. If, however, ^I^chint!

in this situation, a valve be made to open inwards
from the atmosphere on the rarified side, and ano-
ther to open outwards on the condensed side, two
equal and contrary currents will be established, one
inwards, and the other outwards. On the returning
stroke both these valves will shut, and the other two
sides will be put in the same situation with the first

cavities. If, now, two similar valves to the last be
introduced, two similar currents will be produced.
If the two valves at which the air escapes from
the machine, one on each side the septum, be made
to communicate with one cavity from which a nose-
pipe proceeds, while the other two valves commu-
nicate with the asmosphere, every stroke will dis-

charge a quantity of air through the nose-pipe from
one cavity, and introduce the same volume of air

from the atmosphere into the other cavity. These
strokes are produced by the oscillating motion of
the machine, the limit of its vibrations being about
a quarter of the circle or 90*^.

These alternate puffs of air are first propelled into

a vessel containing water to regulate the blast. This
vessel is divided into two portions by a septum,
which passes from the close cover at the top nearly
to the bottom. When the air is forced into the ca-
vity, which is close at the top, it expels the water
under the septum at the bottom into the open cavity,

so as to keep a constant head in the latter, compress-
ing the air in the former. From this air-chest, a
nose-pipe proceeds to the fire, and the air escapes
from it with a uniform velocity so long as the same
column of water in the chest is preserved. This de-

scription answers to the first machine of the inven-

tor ; he has since taken out a second patent ; the

specification of which is given in the Reposito-

ry of Arts, Vol. XXVIII. p. 193. We shall here
give a description of this machine, with the paten-

tee's improvements. See Plate XXXV. figs. 1, 2»

and 3.

Fig. 1. is a longitudinal section of this machine,

AB is the cylinder resting upon the axis ab and cc?,

which are supported on the uprights gg. The oscil-

lating motion is given to it by a rod working upou
the pivot p, the other end of which is connected with

a crank of such a length as to cause the cylinder to

move through an arch of 90 degrees. The vessel is

filled with water to the height m.
The part CBD (fig. 2.) is cut off from the rest of

the cylinder by two planes meeting at c, and conti-

nuing down to the axis x, so as to work upon its

convex surface. These planes extend the whole

length of the cylinder, and are then divided trans-

versely into three cavities GHI, as seen in fig. 1.

The cavity G is for the reception of the external air,

and is called by the patentee a receiving box. The
cavity H is open to the atmosphere, the periphery of

the cylinder being removed in that part. The cavity

I is appropriated to the air which is driven out of

the machine, through the valves tt and qq t^fig. 3.),

which open alternately on each side. The cavity G
is divided longitudinally in the middle, forming two

cavities, m and w, fig. 2., two valves, eandy, fig. 1.,

10
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wing- open into each, one from the end of the cylmder,
aohines. and the other from the cavity H. Each of the ca-

vities m and n communicate with the body ofthe cy-

linder by the holes hh in the dividing planes. The
cavity I has no division, as it receives the air from

both sets of exit valves, which escapes at the pipe

The axis av works within the axis ab and cd, and

is rendered air-tight by a stuffing-box within the

latter. This axis will have the effect of remaining

at rest, while the cylinder is in motion, there being

no other force exerted to turn it than the friction of

the stuffing-box. The use of this axis is to support

and turn a swing valve MV", which is made of rolled

iron, strengthened by ribs connected with the axis.

This valve is a plane, v.hich would exactly sweep

the interior surface of the cylinder without touching

it. If the axis vx be held fast, the valve will retain

its perpendicular position, while the cylinder per-

forms its vibrating motion. The water would also re-

main at rest, with the exception of the motion which

its friction and the compression of the air occasions.

When the machine moves from D (fig. 3.), till the

plane DC comes very near to the surface of the wa-
ter tos, the valves qq open, and a volume of air equal

to the space DCS will be expelled through the ca-

vity I (fig. 1.), along the pipe P, during the time the

valves in the cavity m (fig. 2.) have opened to admit

the same volume of atmospheric air on the returning

stroke. The point B is carried the contrary way,

by which another portion of air opens the valves tt

to pass through the pipe P, while the same vo-

lume of air from the atmosphere enters the cavi-

ty w, which in its turn is forced through the exit

valves tt.

The use of the swing valve MV will now be ob-

vious. If it did not exist, every time the air was
compressed on one side, the water would be de-

pressed on that side, and the compression of the air

would be limited by the increased column of water

On the other side. This valve, however, prevents

the water from immediately changing its situation,

no more escaping from one side of the valve to the

other than what can pass between the edges of the

valve and the cylinder, which, in the short space of

one stroke, can be only a very small quantity. This

may be considered as a great improvement upon
the first machine, which we have before described.

The patentee further intends occasionally to give to

this swing valve a contrary motion to that of the cy-

linder, and thus still more increase the blast. Or,

in the use of a very small blast, the valve may be
left at liberty, and merely prevent the too great agita-

tion of the water, which, in the original machine, was
considered as an objection. Two of these machines
are frequently used together, and worked by cranks,

which make an angle of 45° with each other, to

make the strong part of the blast of the one to oc-

cur with the weak part of the other.

The part I of the exit pipe PL, must be precise-

ly in the centre of motion. The part L works in a
stuffing part, or a ground socket connected with the

pipe LN. The latter should communicate with a
regulator which the patentee does not describe, but
recommends one of water. This may be a vessel at

least of the capacity of the cylinder, inverted in a

reservoir of water, and stand near to the bottom. The
pipe N is inserted into the bottom, which, is now
uppermost ; the height of the water in the reservoir

must be equal to giving the required pressure to the

air.

When the air is forced into the inverted vessel by
the machiner, the water descends in this, and rises

in the reservoir, which now gives a pressure to the

continued air equal to the difference of the height

of the water in the inverted vessel and the reservoir.

The surface of the reservoir should be the greatest

possible, in order that it may be raised in the least

degree by the water which comes from the inverted

vessel, which will have the effect of keeping the blast

more uniform.

The water regulator is certainly the best for

smiths' bellows, for refinaries, forges, and perhaps

the- common melting furnace, but they have been
found very objectionable in the blowing of large

blast-furnaces. The air in the common blowing-

engine, which has been already described under

Pneumatics in the Encyclc^cedia, undergoes a
great increase of temperature, during its passage

through the machine, often as much as 40 or 50
degrees. The heated air has the effect of carry-

ing a greater quantity of water along with it into

the furnace, which destroys a larger quantity of
carbon than the same bulk of common air, with-

out producing an adequate portion of heat. A
great part of the heat of the air is doubtless pro-

duced by the friction of the piston of the blowing
cylinder, which, in this construction, has a very tight

wadding. In the blowing-machine above described,

the water would doubtless be an objection in blast-

furnaces, but, as its little friction would not heat the

air like the common blowing cylinder used in blast-

furnaces, the objection would be less formidable.

Air must doubtless give out some heat by its de-
crease of volume, just as it will absorb the heat by
rarification, as is experienced in exhausting the

receiver of an air-pump. The converse of this is

equally shown in the little instrument employed to

kindle tinder by condensing the air within it.

The heat by the friction of this piston, is probably
much more than by the condensation of the air ; the

latter is obviated in the machine above described,

and in another blowing-machine lately introduced, of
which we shall give a description.

This machine, in its general appearance, does not
seem to have any advantage over the common blow-
ing cylinder, but in practice it is found superior.

It resembles in some degree the common smith's

bellows of the Chinese, which consists of a square
wooden trunk, in the form of a parallopipedon. A
board is made to fit its cross section, pretty nearly,

to which is attached a long rod by which the board
is pushed backwards and forwards like a piston. At
one end of th^ trunk is a valve opening inwards to ad-
mit air, and at the same end is a pipe with a valve

opening outwards.

The machine above alluded to having some resern-

blance to this, is the invention of a Mr Vaughan,
who has fitted up several of them for fouuderies, and
which are much approved. The writer of this ar-

lUowing*
Machines.
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mowing- tide has taken a drawing from one of these machines
Machines, employed to melt cast-iron at the Phoenix Foundry

in Sheffield.

Figs. 6. and 7. are two viewsof the machine. ABCD
is a square box formed of pieces of cast metal, screw-

ed together by hinges. Two of these are placed

side by side, as may be seen in the end view, fig. 7.

MQ. is a piston fitting the square box, which is drawn

backward and forward by the rod EF, which works

horizontally on the wheels tvx by the spear G, which

communicates with the crank of a wheel at a dis-

stance.

The piston MQ, which is the most ingenious

part of this machine, is enlarged in fig. 8. to render

it clearer. The body of the piston is a cast-iron

plate about one-half inch thick, with a socket in the

middle to receive the rod. The diameter of this

plate is about one -fourth of an inch less than that

of the box. Two pieces of wood, v n, are cut dia-

go;.alIy, in order to place the pieces of leather, / /,

between them. These leathers, with the wood, are

firmly fastened to the plate by bolts, such as g h.

This leather extends about two inches beyond the

wood : their slight elasticity keeps them in contact

with the metallic surface, which is not required to

be very smooth. When the piston moves towards
the end of the box, towards which the leather pro-

jects, the leather claps close to the surface, render-

ing it air-tight, while the leather on the other side

of the piston becomes loose, and has no friction.

These leathers will be contrarily acted upon, when
the piston acts the contrary way. The projecting

curved pipes, HI, form a communication between
the box where the piston works, and the air-chest N.
When the piston moves from B to D, the valves F
and V open, while L and S are shut. The air con-

tained in the box is now forced through the valve R
into the chest N, and from thence along the blast-

pipe P.

In the returning stroke, which is the whole length

of the box, the valves R, V, and K, are shut, while

L and S open. The air is forced through H to N,
and then through P.

Two of these work at the same time by two
cranks, which cause one to be in full blast at the

time the other is returning the stroke ; so that, with

due management, the four puffs produced by two
double strokes may be made to succeed each other

at equal intervals, which almost amounts to a steady

blast. The inventor recommends four of these

boxes all to work together, which would produce
eight puffs in the time of one double stroke, which,

if divided into equal intervals, would produce a suf-

ficiently uniform blast for any purpose.

When the leathers of the piston are rubbed with

black lead, the friction almost amounts to nothing.

The leather acts so easy to the surface, and is so

flexible, that it may be very easily raised with the

fingers. This could not be the case, if it were ap-

plied in the same way in a cylinder ; and this is a

sufficient reason for using the square box instead of

the cylinder.

This machine makes 70 strokes in one minute
;

the nose-pipe, where the blast enters the furnace,

is 2 1 inches in diameter. When the length of stroke

Macliisief
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is the greatest, at the above speed, it furnishes

about 1200 cubic feet per minute.

This machine steers clear of the objection of the « ,1^

water, and, from its small friction, will have less v^^^""^
tendency to heat the air. Its original cost is also

less than any other machine yet constructed. In
the situations where it ha? been adopted, it gives

the highest satisfaction. The first construction of
Street's bellows, above described, was only fitted for

some smiths' fires, where a very soft blast was re-

quired. In their improved state they may be em-
ployed for niost purposes.

All the calculations relative to bellows will be
easily made, by the following rules and formula :

First, get the space or capacity formed by one
stroke of the machine, call this c, cubic feet.

Then get the number of strokes per minute, which
call n.

The area of the nose-pipe, in feet, call (a).

The pressure on the air to be discharged, whe-
ther by a column of water or by a weight, call p.

v=z the velocity which the air escapes with,

rss; the resistance, in pounds, which the blast will

give

Then on the quantity discharged in one mi-

nute ; and v = in one mmute, or =
60 a

few-

one second.

Then since the resistance is equal to a column

of the fluid of the area a, and twice the height to

give the velocity,
32x 14

p. The weight of 14

cubic feet of air being equal to 1 lb.

The energy of air in blowing fires, is as the quan-

tity, and inversely as the space it occupies. For if

the same quantity of air be consumed in half the

space, the intensity of the heat, or the temperature

of that particular place, will be double. Hence it

is found, that the same quantity of air, by weight,

in winter, will produce a greater effect on a blast-

furnace than in summer, merely from the difference

of density. The great difference in produce of iron

in the cold and hot seasons of the year, is a fact

notorious with iron masters. (t.)

BOGALCUND, a district of the province ofGeneral
Gundwana in Hindostan, in the 25th degree of north descriptj

latitude, and 82d of east longitude ; bounded on the

west by the British possessions in Bundelcund ; on
the east by the small territory of Manwas ; and wa-

tered by the rivers Soane, Bichanuddy, and Behen-

nuddy.

The exact dimensions of this country, so far as

we know, are not ascertained, but they appear to be

considei'able. Part of it is fertile and well cultivat-

ed ; the chief crops are wheat, barley, and different

kinds of pease, all in tolerable quantity : neverthe-

less, very little grain, exceeding their own necessi-

ties, is raised by the natives. They have also nume-
rous herds of black-cattle, and large flocks of sheep.

The whole surface is traversed by good roads. Its

access from Allahabad, to which it was annexed by
Aurengzebe, is by a pass called Sohagee Ghaut, long,

steep, and difficult, having at its extremity a redoubt

in a strong position. From hence Bogalcund appear?
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like a great table and, without any descent, and

the traveller is conducted by a good road to the ca-

pital.

tants. Gundwana Is inhabited by various tribes, who seem

to receive the generic name of Goands. Their man-

ners and civilization are different, and in various

stages of advancement ;
some, particularly the raoun-

tahieers, are rude and savage. They go almost

naked, if not entirely so ;
practise gross supersti-

tions ; and dwell in villages consisting of a few huts

in places almost inaccessible. But those in the lower

and fertile parts of the country are more cultivated,

and sufficiently courteous to strangers. 'J he inhabi-

tants of Bogalcund are called Bogals, Bogheleis, or

Boghels, synonymes used indifferently ; but it is not

evident whether they should be considered a distinct

race from the Goands of Gundwana. They are re-

ported to have migrated hither from Guzerat many
centuries ago, and gradually enlarging their confines

by an encroaehment on those of their neighbours,

expelled a tribe of mountaineers from Shewah, which

their chief was induced, by the excellence of its si-

tuation, to select for his own residence. It is not

unlikely they are of Tartar origin. As this is one

of the northern countries of India, whose histo-

ry and statistics are extremely obscure, very little

can be said of the manners, customs, and conditions

of its inhabitants. They consist of five different

tribes, acknowledging the same government, but

without admitting an equal control, or paying the

like obedience to it. Part, er the whole, profess the

Mahometan religion, and many temples are to be

seen in the territory. Three of the tribes follow a

practice, too general in the east, of destroying their

infant daughters, which must inevitably restrict the

population.

The Bogals are skilful in agriculture ; and they

have many fine tanks, or artificial ponds, conveni-

ences of greater importance in India, and of infinitely

greater size than Europeans are wont to conceive.

These are generally situate on a declivity, three

sides being built up with much art and labour, and

the fourth serving as a natural embankment. The
agricultural skill of the inhabitants results, in a great

measure, from the nature of the government. Here

the feudal system prevails, and many of the lands

are held by military tenure. The forces have no

pay, but, in lieu of it, certain lands are assigned for

their subsistence. Their influence is thence very

great, and there is not an oflicer among them with-

out one or two villages for his support. The country

is thus partitioned among innumerable feudatories,

who find it their interest to promote agriculture in

order to provide more amply for their own subsist-

ence. It is common with the peasantry to change

their abode at intervals of three or four years, for

the purpose of tilling the ground whereon their cot-

tages stood. The traces of villages recently aban-

doned are, therefore, frequently to be seen, and

would indicate declining prosperity, did not their re-

newal in other places, as often presented to view,

prove the reverse.

The chief town of Bogalcund is Rewah, which is

large and populous. It is situate on the small river
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Bichanuddy, rising twenty miles to the east, and Bogalcund.

joined by the Behanuddy just above the town. The ^^'V'"**-^

united stream runs immediately under a large fort in

the capital, which includes the houses of the most

wealthy and respectable inhabitants, and where the

Rajah resides, in the neighbourhood are some me-

morials of the slain, who lately fell in a great battle,

wherein the Bogals were victorious against an invad-

ing enemy, lievvah stands in lat- 24'° 37' north, and

81° 25' east longitude; distant 126 miles north-east

of Benares.

This district is under the government of an inde- Govern-
pendent Rajah, who is said to be the Maher- Rajah, ment.

or sovereign of several neighbouring territories ; and

although the Rajah of Bundelcund is himself quite

independent, and infinitely the moi-e powerful of tlie

two, it is necessary for him to be invested by the Ra-

jah of Bogalcund, wherein we find another analogy

to feudal principles. His revenues are very small,

principally owing to the subdivisions of the district

;

for it has sometimes excited astonishment that the

sovereign of so fertile a territory should be so poor.

He receives an inconsiderable tribute from the Ra-

jahs acknowledging his superiority, land-rents, and

customs on merchandise passing through the ca-

pital.

All Bahauder, a Mahratta chief who holds a

powerful command in the army of the Peshwa, or

Head of the nation, threatened Bogalcund with in-

vasion about the year 1794 or 1795, to levy contri-

butions from the Rajah, which he was little enabled

to afford. But he was beloved by his subjects, and
All Bahauder having put his menaces in execution,

he raised an army of about 3000 men to oppose him.

The enemy advanced with 6000 men, carrying every

thing in his course, until arriving within two miles of

the capital. There he was encountered, and totally

defeated by the Rajah, with the loss of his General

and his cannon. The invader vowed to revenge the

destruction of this army, and the death of his Gene-
ral. He again collected a powerful force, and in-

vaded Bogalcund a second time, in the year 1795;
but the Rajah, then aged and incapable of the ex-

ertion necessary to resist so active an enemy, pur-

chased peace by concessions. Either at this time

or previously, he engaged to pay Ali Bahauder

L. 14,500 Sterling,—a stipulation which he proved

totally unable to perform, and a neighbouring Ra-

jah, who had become security for the payment, and

required hostages for his indemnification, afterwards

obtained the cession of a valuable district in Bogal-

cund, probably from having been obliged to fulfil

his part of the engagement. But this was not the

only calamity ; for a supervening scarcity in the

succeeding season followed the depredations of Ali

Bahauder's troops. The natural fertility of the soil,

however, and importation of various commodities

from Misapour, contributed to relieve the inhabi-

tants, and the country began to recover speedily

from the disasters it had been exposed to. Never-

theless, its dismemberment, at no distant period,

was anticipated, from the growing poverty and de-

clining power of the Rajah, though the nature of

the soil, and the state of agriculture, were both suf-
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BogalcHml ficient to support a numerous population. Former-

.11 ly, the influence of the Rajahs of Bogalcund was
Bohaddm.

^^^^ considerable in Indian affairs, and they have^^^^^
been known to afford an asylum to powerful Princes,

whom temporary adversity exiled from their own
dominions. Here the illustrious Emperor of the

Moguls, Ackber, was born in the year 1542. On
occasion of a usurpation of the empire, his father,

Humayoon, retired from Delhi ; and his mother,

when pregnant, was, for greater security, sent to

a strong fortress, where, tradition reports, she was

almost immediately taken in labour. But the As-

trologers of the day having previously determined

that future felicity would attend the child who
should be born at a certain moment, she was sus-

pended, during two hours, by the legs, in order to

retard the period of delivery, and then being taken

down, the great Ackber saw the light. More re-

cently, when his descendant, Shah Aulum, was dis-

possessed of the throne of Delhi, in the course of last

century, by the invasion of another potentate, he

sought refuge with Ajet Sing, the Rajah, of whom
we have already spoke ; and here, also, between

the years 1750 and I76O, one of his wives was de-

livered of a prince, whom she called Ackber, in

commemoration of his ancestor, and who lately sur-

vived at the capital, Delhi, which was restored to

him. But the future greatness of the latter Prince

being of less importance, his mother probably escaped

the cruel experiment to which the parent of Ackber

was subjected. (s.)

BOHADDIN, or, more properly, Boh-a-Eddyn,
an eminent Arabian Writer and Statesman ; is bet-

ter known in the East under the appellation of Ibn-

Sjeddad, the son of Sjeddad. He was born at Mos-
sul, in the year 539 of the Hegira. (1145 A. D.)

He early became eminent in the study of the Koran,

and of the traditions and controversies founded on it,

as well as that of Jurisprudence. At twenty-seven,

he obtained the place of Repeater or Lecturer at

Bagdad ; and, soon after, a Professor's chair, in

a College, founded at Mossul. In 1187, he made
the pilgrimage to Mecca, and then proceeded to visit

Jerusalem and Hebron. In passing through Da-
mascus, he was sent for by Saladin, who was then

employed in the siege of Kancab. The Sultan

seems to have been pleased with the interview

;

and, his Secretary Omad-Eddyn-Isfahamy, a man
of great learning and eloquence, advised him, af-

ter completing his pilgrimage, to present himself

again before Saladin. Our author had observed,

as he himself mentions [Vita "Saladini, ch. v.),

that the whole soul of the Monarch was engros-

sed by the war which he was then waging against

the enemies of the faith ; and, that the only mode of

acquiring his favour was, by urging him to its vigor-

ous prosecution. He, therefore, composed a trea-

tise on the Lam and Discipline of Sacred War ;

and made a collection of all the passages in the

Koran and the books of traditions, in which, the ex-

termination of infidels was recommended and en-

forced. This work, on his return, he presented to

Saladin, who received both it and the author with

peculiar favour. Bohaddin, from this thue, remain-

BOH
ed constantly attached to the person of the Sultan,
and was employed in various important embassies
and departments of civil government. That Prince
seems also to have sought, by the friendship of so
eminent a doctor, to exalt the reputation for sanc-
tity, of which he was extremely ambitious. Often
while riding through the ranks, Bohaddin rode by
his side, and read to him passages out of the Ko-
ran or its interpreters, to which Saladin lent more
apparent attention than to the arrangements of the
army. Our author was now appointed to two im-
portant posts ; those of Judge of the Army, and
Judge of Jerusalem. In this latter capacity, an in-

cident occurred, which he adduces to prove the im-
partial justice exercised by the Sultan. A merchant
presented himself at the tribunal of Bohaddin, and
complained, that he had been unjustly deprived of a
large sum of money. On being asked the author of
the injury, he replied, " the Sultan himself." Here
the Judge deemed it expedient to suspend pro-

ceedings, until the case was laid before the royal

defendant. Saladin, on learning the circumstances,

denied the truth of the charge ; but said, that the

man should have justice. Accordingly, he was in-

troduced into his presence; the Sultan descending
from his throne, placed himself in the posture of a
defendant ; and each pleaded his own cause before

Bohaddin. The latter decided (on just grounds as

he alleges) in favour of Saladin ; and even hinted,

that the temerity of the plaintiff merited some por-

tion of chastisement. The Sultan, however, dis-

missed the person not only unpunished, but with the

present of a handsome robe, and a large sum of
money.

Bohaddin continued in favour with Saladin during

the whole of that Monarch's life, and boasts, that he
often obtained ready admission, while the principal

officers and generals were waiting in vain for an
audience. After the Sultan's death, he was active

in securing the throne to his son, Melik-al-Dhaker.

That prince created him Cadhi of his capital, Alep-

po, which gave Bohaddin an opportunity of founding

in that city a College, of which he himself was the

principal Professor. Under his auspices, the sciences,

which had greatly declined in Aleppo, soon rose to

more than their former lustre. Melik-al Dhaker
dying, left his son, Melik-al-Aziz, a minor, and Bo-
haddin obtained the principal sway in the Regency.
This gave him an opportunity of introducing learned

men at court, and loading them with honours. As
the prince, however, approached to manhood, he at-

tached himself to more youthful counsellors ; Bo-
haddin, then, though he still retained his offices,

found it expedient to retire from court, and devote

himself entirely to the pursuits of learning. Even
after he was unable to go to coUege, he continued

to give lectures in his own house ; and he persever-

ed in these learned labours till the age of ninety,

when he died, on the 29th October 1235. (Hegira

633.)
Bohaddin wrote several works on Jurisprudence

and Moslem Divinity
; but, the only one that can be

interesting to us is his Life and Actions of Saladin ;

which, with several other pieces connected with the
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same subject, was published by Albert Schultens, at

Leyden, in 1732, accompanied by a somewhat m-

elegant Latin translation; also by notes, and a

'

Geographical Index. This work affords a favour-

able specimen of the historical compositions ot

the Arabs. Neither Bohaddin, however, nor any

of his contemporaries, can enter into competition

with those great historians, who have adorned the

better ages of European literature. They display

no philosophical views nor accurate discrimination

of character ; but confine themselves chiefly to a

mere chronological record of events. The work

of Bohaddin is written with some spirit, and, at

the same time, is free from that verbose and

empty inflation which deforms the composition of

-^some of his contemporaries. Whatever relates to

Saladin, breathes, of course, the highest tone of pane-

gyric; yet, the enthusiasm with which everything

about him is narrated, and the anecdotes which the

author, from his own personal knowledge, is able to

communicate respecting that extraordinary charac-

ter, give his work a great degree of interest, (b.)

BOMBAY. The account of Bombay in the En-

cyclopcedia, contains several interesting particulars

relative to its soil, climate, and the manners of its

inhabitants, and we propose, in the present article,

to add such farther information as we have collected

from the works of recent observers.

The Island of Bombay, which is the seat of Go-

vernment for the western part of India, is situate

in lat. 18° 56' N. and Ion. 72° 56' E. Its length,

from north to south, is 6| miles, and its breadth,

near the fort, is about a mile. It is separated

from the mainland by an arm of the sea, and it

forms, in conjunction with the adjacent islands of

Colabah, Salsette, Butcher's Island, Elephanta, and

Caranjah, a large, commodious, and well sheltered

harbour. The north side of the harbour is partly

formed by the Island of Colabah, which is separat-

ed from Bombay by a small creek, fordable at

low water, and is about 2^ miles long. Near

its southern extremity stands the light-house,—

a

building of a circular form, rising .from the sea to

the height of 150 feet, and shewing its light at the

distance of 21 miles. The Island of Salsette, which

is about 20 miles long and 15 broad, is separated

from Bombay by a narrow arm of the sea. Over

this strait a causeway was constructed in 1805,

which, by improving the communication with the

mainland, is of infinite service to the surrounding

country, with the produce of which Bombay is sup-

plied ; but it is said to have had a prejudicial effect

on the harbour. Butcher's Island is nearly oppo-

site to Bombay Castle, at the distance of three miles;

and about two miles from this, and still fronting the

fort, is the inconsiderable, but celebrated, Island of

Elephanta. The two small Islands of Henery and

Kenery, lie at the entrance of the harbour.

The town of Bombay is nearly a mile in length,

from the Apollo Gate to that of the Bazar, and

about a quarter of a mile broad in the widest part,

from the Custom-house across the green to Church

Gate, which is nearly in the centre, between the

Apollo and the Bazar Gates. There are likewise

two gates towards the sea, having commodious
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wharfs, and mnes buUt out from each, with a land-

ing-place for passengers. Between these gates is

Bombay Castle,—a regular quadrangle, built of

hard and durable stone, and having the advantage,

in one of the bastions, of a large reservoir of water.

The fortifications are numerous, and they have been

improved in proportion as the place has risen into

greater importance from its increasing trade. They

have lately received a considerable accession of

strength from Dunganee Hill, which commanded
the town, having been included within the fort; and

towards the sea they are extremely strong, the har-

bour being completely commanded by ranges of

batteries placed one above another. But on the

land side, its means of resistance are not so formi-

dable ; nor is this of much moment, as an enemy
once landed, would find no difficulty in possessing

himself of the place. A bombardment would, in a

few hours, lay the town in ashes ; and were the

houses, which are lofty and made of combustible

materials, once on fire, the troops could no longer

preserve their station on the ramparts. Indeed, it

is probable, that the destruction of the magazines

would be the consequence of the conflagration of

the adjacent buildings.

In the centre of the town is a large open space,

called the Green, around which are many large and

well-built handsome houses. Here is also the church,

which has an extremely neat and light appearance

;

and, on the left of the church-gate is the Govern-

ment-house, which is a showy edifice, but liable to

the inconvenience of having the largest apartments

in both floors a passage-room to the others. On the

right of the church-gate is the Bazar, which is

crowded and populous. Here the native merchants

reside, and at the entrance to the street stands the

Theatre, which is a handsome building. In the year

1803, this part of the town was greatly injured by a

destructive fire, which destroyed nearly three-fourths

of the Bazar, together with the barracks, custom-

house, and many other public buildings, besides pro-

perty of immense value belonging to native mer-

chants. The flames spread with suchrapidity, thatthe

magazine was endangered ;
and, in order to preserve

the town from total destruction, many houses in the

neighbourhood of the castle were battered down
with artillery. Since this period, the town has been

rebuilt on an improved plan, at the expence of the

Company.
Bombay is the only principal settlement in India Docks anj]

where the rise of the tides is sufficient to admit the Sliip-buildw

construction of docks on a great scale. The highest'"^*

spring tides rise to the height of 17 feet, and the

height of the ordinary tides is 1 4 feet. In conse-

quence of these natural advantages, the dry-dock of

Bombay has scarce its equal for size and conve-

nience ; having three divisions, with a pair of strong

gates to each, so that it is capable of receiving three

ships of the Une at the same time. Near this dock ^

is a convenient place to heave down several ships at

once, and this operation is well executed, and with

great expedition, by the Persees, who are generally

accounted excellent ship-carpenters. Here is an

excellent rope-walk, equal to any in England, with

the exception of the King's yard at Portsmouth,
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Bombay, where cables and all sorts of lesser cordage are ma-

v'^^ nufactured. It has also a covering, to protect the
workmen from the heft or inclemency of the wea-
ther. The dock-yard is large and well contrived,

having ample supplies of naval stores deposited in

the warehouses, together with large quantities of
timber, for repairing and building ships, and for-

ges for all kinds of smith's work. With all these

advantages, Bombay claims a distinguished rank
as a naval arsenal, and within these lew years

many merchant ships of from 600 to 1300 tons,

partly for the country trade and partly for the ser-

vice of the Con)pany, have been built in its docks,

which, in beauty of construction, good workmanship,
and durability, are superior to any other class of
merchant ships in the world. Bombay is the only

port in any of the British possessions out of Europe
at which a ship of the line was ever built ; and it de-

serves to be recorded that the Minden, a 74 gun-
ship, was launched from its dock-yards in 1810. It

has also added several frigates to the British navy.

All these vessels are built of Malabar teak, which is

esteemed superior to any in India. The Teak forests,

from which supplies of wood are derived, lie along
the western side of the Ghaut mountains, and other

contiguous ridges on the north and east of Basseen;
the numerous streams which descend from them af-

fording water- carriage for the timber. The docks
belong to the Company, and the King's ships pay a

monthly rent for repairs. They are entirely occu-

pied by Persees, who are esteemed remarkably skil-

ful and assiduous. Bombay, thus possessing, in

the skill of its workmen, the excellence of its tim-

ber, and the superiority of its docks, all that is ne-

cessary for a naval arsenal, may be considered as a

station of the first importance to the British power
in India.

Commerce. ^^om its position, Bombay commands an extensive

commerce with the countries situate in the Persian

and Arabian gulfs, and with the western coast of
India. It carries on, also, a valuable trade with the

eastern parts of India, the Islands in the eastern

ocean, and with China. Of the trade with China,

the staple commodity is cotton-wool. The other ar-

ticles consist of sandal-wood and pepper, the produce
of Malabar and other adjacent countries

; gums,
drugs, and pearls, from Arabia, Abyssinia, and Per-

sia
;
elephants' teeth, cornelians, and othei produce

of Cambay ; sharks* fins, birds' nests, and other

articles from the Maldive and Lackadive Islands.

The ships generally arrive at Canton in June or

July, and lie there until December or January.

In 1808, the quantity of cotton brought to Bombay
for re-exportation amounted to 85,000 bales, of 375
pounds each, which is partly procured from the

country on the Nerbuddah, and from Gujrat and
Cutch. The quantity, however, is not usually so

large; and in this trade, Bombay has been late-

ly rivalled by the competition of the merchants of

Bengal and Madras, who, having adopted a differ- Bombay
ent method of cleaning their cotton, have sold it to
greater advantage in the market of Canton than the
merchants of Bombay ; and unless the latter adopt
the same method of preparing their commodity, it is

probable that thislucrativebranch of trade will decline.

It is about thirty-five or forty years since the cotton-
trade from Bombay to China was first established. At
that period, a great scarcity of provisions having oc-
curred in China, the cultivation of cotton was re-

stricted by an edict of the government, and grain
was ordered to be raised in its stead. Hence a great
demand arose in the Chinese market for cotton,
which has continued ever since to increase. But
the general inattention of the Bombay merchants to
the quality of the commodity, and the many frauds
which have been practised upon the Chinese, have
induced them to resume the cultivation of cotton,

for the purpose of having within themselves the ne-
cessary supply of this useful article. On this account
the demand from China may be rather considered as
precarious. In stowing and packing the cotton, great
dexterity is displayed. It is pressed down by means
of a screw, worked by a capstan, to each bar of w hich
there are 30 men, amounting on the whole to 240 to
each screw. Hemp is packed in the same manner,
but it requires to be carefully laid in the press ; its

fibres being liable to be broken if they are bent.

Bombay carries on a considerable trade with Eu-
rope, and with different parts of America. The im-
ports from Europe are principally articles for the
use of the natives and Europeans

;
consisting mostly

of the finer articles of European manufacture ; the
produce of other countries for re-exportation, piece
goods, and treasure. The value of goods import-
ed from London, from May 1811 to April 1812, was
20,58,942 rupees, equal to L. 231,630. The va-

lue of the following exports to London, during
the same period, was 15,37,809 rupees, equal to

L. 173,000, viz.

.Sicca Rupees,

Sarat manufactures 3,183
Produce of Madeira 39,880

Mozambique 15,834
Bengal - . - 62,957
Penang and Eastwards 54,142
Malabar and Canara 81,169

- Persian Gulf 14,678
-r Arabian Gulf 4,01,603

Cashmere 12,683
Gujrat 49,450
Piece-goods 1,10,650

9.41,282
Treasure - 5,89,018
Horses - • ... 7,500

15,37,800*

* A Lack is 100,000, which, at 2s. 3d. per rupee, is L.50,000 Sterling. When any sum amounts to more
than 100,000 rupees, the usual mode of numeration is to divide the lacks from the remaining part of the'

sum, thus, 15,37,800, which is 15 lacks, thirty-seven thousand eight hundred rupees.
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The following is a Table of the estimated Value in Rupees of the Exports und Imports to aTid from

other places.

Sicca Rupees.

70,360

15,18,400

5,34,183

40,64,654 To China

2,29,350

Imports.

From Madeira

From Brasils (of which there was trea-

sure to the amount of 13,57>650)

From the Isle of France, of which cloves

composed two-thirds

From China, consisting of articles for the

use of the natives and Europeans, ma-

nufactures, piece-goods, treasure

From Manilla, half of which consisted of

sugar

From Pegu
From Prince of Wales Island, and the

Islands to the Eastward

From Bengal, consistingofraw silk, piece-

goods, sugar, groceries, grain

From the Coast of Coromandel

From Ceylon

From Malabar and Canara, grain, manu-

factures, piece-goods

From Goa and the Concan, grain, manu-

factures, piece-goods - 20,40,364

From Bassein and adjacent villages 3,63,6S^

From Cutch and Sinde - 3,26,668

From Persian Gulf, grain, manufactures,

piece-goods, treasure, horses - 21,40,740

From Arabian Gulf, merchandise, trea-

sure, horses

From East coast of Africa

From Surat, grain, manufactures, piece-

goods, treasure

From Gujrat, &c. piece-goods, treasure,

The whole value of the imports for 1811-12,

amounted to - - 16,970,626

Treasure - - " 3,737,084

Horses - - - ^g9'875

20,947,585

Exports*

To Brasils

To the Isle of France

To Manilla

To Pegu

4,99,886 To Prince of Wales Island

27,70,051

80,771

1,14,331

30,01,139

Sicca Rupees*

43,334

2,63,403

57,17,522

78,83r
6,458

T,54,560

4,25,615

1,87,464

67,048

9,44,292

1,37,386

10,30,336

51,11,636

To Bengal

To Coast of Coromandel

To Ceylon

To Malabar - - 17,66,193

To Goa and Concan, consisting generally

of the produce imported from other

countries - " 51,29,222

To Bassein, &c. - - 2,96,179

To Cutch and Sinde, consisting chiefly of

Chinese goods - - 11,11,227

To the Persian Gulf, merchandise import-

ed from other countries - 19,48,205

To the Arabian Gulf, merchandise and

European goods - - 3,64,731

To the East coast of Africa - 46,449

To Surat, manufactures of other coun-

tries, treasure - - 19,07,032

To Gujrat - - 39,53,572

The whole value of exports, for 1811-12,

Merchandise - • 14,550,642

Treasure - " 3,027,963

Horses - " 22%4>7S

Rupees 17,808,100

In pounds Sterling, these imports a-

mountto - - L.2,356,603

tohabitanis. Bombay is estimated to contain 220,000 inhabi-

tants, of whom nearly three-fourths are Hmdoos.

The other fourth is composed of persons from almost

every Asiatic nation. The number of Persees is es-

timated at 8000, there is nearly the same number of

Mahometans, and there are 4000 Jews. The Por-

tuguese are also to be found in considerable num-

bers. The Persees rank next to the Europeans, and

carry on, many of them, extensive commercial trans-

- actions. They are the brokers and factors of Euro-

peans, and have a concern in most of the foreign

speculations of European mercantile houses. They

are a rich, industrious, and active body of men, and

contribute greatly to the prosperity of the settle-

ment, and are treated by the government with great

favour and indulgence. For the protection which

they enjoy, they are exceedingly grateful, and

openly express their conviction that they could no^

In pounds Sterling, these exports a-

mount to - - - L.2,003,411

obtain the same advantages in any other part of the

East. They are the descendants of the ancient Per-

sians, who fled from the persecution of Shah Abbas

in the sixteenth century, when he expelled the wor-

shippers of fire from his dominions, and compelled

them to seek an asylum in other countries. The

Persees at Bombay appear to be quite domesticated

in their new residence, in which they have purchased

valuable properties. Besides the Persees, many con-

siderable Portuguese, American, and Hindoo mer-

chants reside at Bombay, who have acquired va-

luable property, and have the reputation of great in-

tegrity. There are likewise some Bonah merchants,

or Mahometan Jews, who carry on a great trade with

Guzzerat, and other places to the northward. All

those different classes of inhabitants live happily to-

gether, and enjoy great prosperity under the mild

and equitable rule of the British government.
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Force.

Anuy

Bombay. The Company's naval force at Bombay consists of
^^^^^''^ fifteen fighting vessels, besides armed boats, advice-

N n!^^'^^^^
boats, and other craft ; and to man this navy, a re-

gular establishment of ofncers and seamen is main-
tained. The western coast of India, from the shores
of the Persian Gulf to Coa, is infested by swarms of
pirates, who are distinguished, particularly those in

the northerly tracks, by courage, address, and by
habits of extreme ferocity. It is to protect the
country trade against the depredations of these ban-
ditti, who have haunted those seas since the time of
Alexander the Great, that the Company find>> it ne-
cessary to maintain this naval force. Out of 104
marine covenanted servants of the Company, Bombay
employs QS.

In 1811, the regular army of the Company at

Bombay, including all descriptions of force, amount-
ed to 20,988 men. The officers amounted in num-
ber to 549, and their pay and allowances to

L. 171,450. In the same year, the civil servants

of the Company on the Bombay establishment,

amounted to 74, and their pay and allowances to

L. 174,238.

The Island of Bombay scarcely produces any ar-

ticles of food, which have to be imported from va-

rious parts of India, and which are consequently

much dearer here than in the other presidencies.

Considerable quantities of rice and other grain are

annually imported. The prices are continually fluc-

tuating, from the state of the market, which is under
the superintendence of the police. Potatoes, which,

though recently introduced, are now produced in

the greatest abundance in this quarter of India, are

brought to the Bombay market from Gujrat, from

which also is procured cheese, which is hard and
ill flavoured. The only vegetable for which Bom-
bay is celebrated is the onion, which is esteemed
excellent. All other vegetables are scarce and dear.

The Bazar mutton is, when well fed, thought to

be as good as the English. Kid is always good, and

Productions
of the

Island.

there is abundance of poultry, which is not good,

liowever, unless it is fed on purpose. The fish are

excellent, but those of a larger size are not plenti-

ful. The prawns are uncommonly fine ; and though
the Island is too small to furnish great abundance of

game, the red-legged partridge is not uncommon,
and snipes are sometimes seen. The frogs here are

large, and are sometimes eaten by the Chinese and
Portuguese.

Court of A court of justice is held at Bombay by a
Jdstiee. single Judge, with the title of Recorder. Its cog-

nizance extends to all British subjects, and generally

to all the inhabitants of Bombay. But it is allowed

no cognizance over the land revenue. The Judge
is directed, in all suits to which the natives are parties,

to respect the usuages of the country, and in matters

of inheritance or contract, the law acknowledged by
the respective litigants is to be the rule of decision.

Criminal offences are tried by a jury, consisting ex-

clusively of British subjects. The law practitioners

of this court are three barristers, and eight attornies.

Buildings. The same passion for country-houses prevails at

Bombay as at Madras. These houses are generally

comfortable and elegant ; and if they have not the

splendid Grecian porticos of CalcHtta and Madras,

they seem to be better adapted to the climate, and Bomb i

have the advantage of the most beautiful and pic-
turesque views ; the Island of Bombay being broken
by several beautiful hills, either covered with cocoa-
nut tree groves, or villas of the inhabitants. The
only English church in Bombay is in the fort. There
are numbers of Portuguese and Armenian churches
both within and without the walls, and there are three
or four synagogues, with many temples and mosques.

Bombay, from its situation, might be supposed to cMmiH
be healthy, but this is said not to be the case ; the

^

liver complaint being more fatal and frequent here
than in any part of India. A land breeze sets in
every evening, which is described as being peculiar-
ly noxious, and is frequently followed by a fever,
and by a loss of the use of the limbs. This breeze
is mentioned by Lord Valentia, to have been chil-
lingly cold at the time he visited Bombay. But he
attributes its deleterious effects not merely to this
cause, but to the noxious vapours with which it is

tainted in its passage over the rank vegetation which
springs up in the marshy parts of the bay immedi-
ately after the rains. Moderate living affords the
best security for health ; the extremes of intempe-
rance and over abstemiousness being equally injurious.

The travelling distance from Bombay to Calcutta Distance
is 1300 miles; to Delhi 965 ; to Hyderabad 480 ; toftom other
Madras 770; to Poonah 98 ; to Seringapatam 620 ;

^^'e^'Cfjes,

and to Surat 177 miles.

Bombay was first settled by the Portuguese, to History an
whom it was ceded in 1 530 ; having been before de- Settlement,

pendent on one of the native chiefs. In I66I, it

was ceded by the Crown of Portugal in full sove-
reignty to Charles II. by the treaty of marriage con-
cluded with that power, when he espoused the In-
fanta. In order to take advantage of this acquisition,
and to make it a profitable dependence on the Crown,
a fleet was dispatched under the command of the
Earl of Marlborough in 1662, to receive formal pos-
session of the Island and its dependencies. Some
doubts arising, however, as to the construction of
the treaty, the Viceroy refused to surrender the
Island, on which the Earl of Marlborough returned
to Europe, after having left the troops, amounting
to 500 men, in the Island, where most of them died.

In 1664 a treaty was concluded by this nobleman's
successor with the Viceroy of Goa, in which the
former renounced all pretensions to the dependencies
of Bombay, and accepted of the cession of the
Island alone, which the English accordingly received
in 1665; the troops who had survived the ravages
of disease, only mustering II9 rank and file.

It was soon discovered that the revenues of the
Island?were not equal to the expence of retaining it>

and that the East India Company were much injured

by a contraband trade carried on by persons in the
King's service. In consequence of these and other
reasons, the sovereignty of the Island was, in 1668,
transferred to the East India Company. The Com-
pany's servants made every exertion to place this

new acquisition in a respectable state of defence, and
to encourage settlers; and, in 1673, the Island of
Bombay, from being almost a desert, had become the
centre of the Company's trade, protected by fortifv-

cations with 100 pieces of cannon mounted, and a suit-
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able garrison. In I676 letters-patent were obtained

from the King to establish a mint at Bombay, at which

they were empowered to coin rupees, and other smaller

pieces. At this period Bombay continued to be of very

little importance, which partly proceeded from the

vigorous government of Aurengzebe, and the rising

power of the Mahrattas. These two powers contended

for the possession of the Island of Kenery, which was

seized on by the troops of both, the Bombay govern-

ment not daring to oppose either party, but trem-

bling for its own safety amid these formidable con-

tentions. Bombay was soon afterwards, in conse-

quence of the capture of Bantam by the Dutch,

constituted an independent English settlement, and

the seat of the English power in the East Indies.

In 1678, the Company, finding it necessary to re-

trench the expences of the establishment, proceeded

to reduce the salaries and to lower the rank of their

military officers, which produced general discontent,

and, finally, a serious revolt, which threatened the

most alai-ming consequences to the Company's af-

fairs. This insurrection was headed by Captain

Richard Reigwin, Commander of the Garrison, who
seized the Governor and such members of the coun-

cil as still adhered to him, and having assembled

the troops and militia, annulled the authority of the

Company by proclamation, requiring the inhabitants

to renounce obedience to their authority, and to

take the oaths of allegiance to the King. The
whole inhabitants and all the troops immediately

complied with the terms of this proclamation ; and

all the exertions of the Governor of Surat to per-

suade the revolters to return to their duty were in

vain. The mutiny was at length quelled by the pru<

dence of Sir Thomas Grantham, who arrived from

Surat with a commission from the King, and had a

conference with Reigwin, in the course of which the

latter agreed to deliver up the fort, on condition of

receiving a free pardon for himselfand his associates.

Since this period, the settlement of the English

East India Company at Bombay, has been frequently

in a very precarious condition, sometimes from the

unhealthiness of the climate, and, at other times,

from the jealousy of the native powers. But, after

the power of the Company became more firmly root-

ed in India, it has continued gradually increasing in

wealth and consequence, and may now be accounted

one of the most important and durable possessions of

the British in India.

The Government of Bombay and its dependencies,

is by law vested in a Governor and three Counsellors,

who are placed under the control of the supreme
government of Bengal, and are in all cases to obey

such orders as they may receive, provided they have

no different instructions in their possession from the

Court of Directors, of which they are bound to send

immediate notice to the Bengal Government. The
Court of Directors appoint the Governor and mem-
bers of the Council, and likewise the Commander in

Chief of the forces, who is not officially a member
of the Council, but may receive such an appointment

from the Directors, and, in that case, he takes pre-

cedence of all the other members.
It is difficult to fix with preci.sion die extent of the

tierritories included within the Freaidency of Bombay,
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as some districts belonging to the native powers are Bombay

intermingled with them. On a general estimate,
^J^^^

however, they may be calculated to comprehend

1 0,000 square miles, and to contain a population ex-

ceeding altogether two millions and a half, which

may be supposed to consist of one Mahometan to

fifteen Hindoos. Of the Persees no exact estimate

has ever been made.—See Milburn's Oriental Com-

merce, Voyages and Travels of Lord V'alentia.

Hamilton's East India Gazetteer. (o.)

BOllDA (John Charles), a Mathematician

and Nautical Astronomer, celebrated for his improve-

ments in the theory of Hydraulics and Pneumatics,

and in the construction of instruments for observa-

tion. He was born at Drax, the 4.th of May 1733,

and was originally destined for the bar, but abandon-

ed the pursuit of the law in favour of a military life,

which he considered as better calculated to afford

him opportunities for the cultivation of his mathe-

matical talents, and, for the application of the results

of bis studies to practice. His acquirements in

science had very early attracted the attention of

D'Alembert, who predicted his future eminence,

and warmly recommended his turning his thoughts

to the occupation of a place in the Academy. He
obtained a commission in the Light Cavalry, and was

appointed Teacher of Mathematics to the corps

;

and, in 1756, he presented to the Academy of

Sciences (A.) A Memoir on the Paths of Bombs,

which was ordered to be printed in the collection of

the Savans Etrangers, but which has not excited

much attention. He was elected in the same year,

a member of the Academy ; and in the next he was

present at the battle of Hastinbeck, in the capacity of

Aide-de-Campto the celebrated General Maillebois, to

whom he looked up as a great master in the art ofWar.
He was afterwards admitted into the corps of

Engineers, without the usual form of examination

into his qualifications ; and, being stationed at a sea-

port, the occurrences of the place naturally directed

his attention anew to the phenomena of the resist-

ance of fluids. He published, in 1763, a detailed

memoir on this subject (B. Mem. Ac. Par. 1763,

p. 358), in which he relates a variety of experiments,

showing, that the resistance of the air is actually pro-

portional to the square of the velocity, as had com-
monly been supposed from theoretical considerations.

He also determines, by other experiments, the mag-
nitude of the resistance to the motion of a sphere,

and proves, that nothing can be more erroneous than

the supposition, that the resistance to an oblique

surface decreases as the square of the sine of the

angle of incidence. He also finds, that the resist-

ance to the motion of a cube, in the directions of

the diagonal of its base and of one of the sides, are

as 21 to 16, while the calculations of former theorists

had made the resistance greatest in the direction of

the side.

In 1766, he published an Essay on the discharge

of fluids through the orifices of vessels (C. Mem.
Ac. Par. I 766, p. 579), in which he first states the

objections to considering the different strata of a

fluid as descending in all cases very nearly in parallel

directions ; he examines the contraction of ^he jet

after its escape from the oi-ifice, and determines some
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Borda. of the effects of abrupt changes in the velocity of the

'-"'^/'^^ fluid passing through pipes or apertures of different

forms.

He contributed, in 1767, to the publications of the

Academy, an important Memoir on Water Wheels

(D. p. 270), which has escaped the notice of his able

Biographer M. Lacroix. He observes, in this paper,

that the simple hypothesis of a resistance varying as

the square of the velocity, which is so near the truth

in common cases, where a number of particles, pro-

portional to the velocity, strilces, in a given time,

upon a small exposed surface with a force also pro-

tional to the velocity, is totally inapplicable to the

action of a confined stream upon the fioatboards of

a wheel, since, in this instance, the number of par-

ticles concerned cannot vary materially with the

velocity, the whole stream being supposed to operate

in all cases upon the successive fioatboards ; so that

the analogy would require us to suppose the force in

this case nearly proportional to the simple relative

velocity ; a conclusion which agrees remarkably well

with the experiments of some practical authors.

The same volume contains a continuation of M.
Borda's researches relating to the resistance of

obhque surfaces (E. Mem. Ac. Par. 1767, p. 495),

with a statement of experiments still more con-

clusively confuting the received hypothesis, respect-

ing oblique impulse, than his former investigations

had done. We also find in it an Essay on isoperi-

metrical problems (F. p. 551), in which it is shown,

that Euler's method of treating them, which had

been in great measure abandoned by its equally pro-

found and candid author, in favour of the more ge-

neral and more elegant calculations of Lagrange,

was still capable of affording all the results that had

been derived from the method of variations ; and he

even pointed out some deficiencies in the first Me-
moir of Lagrange, which contained the detail of his

ingenious invention. These investigations of M-
Borda afford collateral evidence of the strict truth of

the demonstrations of both his great predecessors

;

and though they have been little employed by later

Mathematicians, yet it must be admitted to be of

some importance, in enabling us to appreciate the

value of a new mode of calculation, to dete -mine

whether its results are or are not such, as might be

obtained, with almost equal convenience, by methods

before in use.

His memoir, inserted in the collection of the Aca-

demy for 1768 (G. Mem. Ac. Par. 1738, p. 4.18),

is devoted exclusively to the theory of pumps; and

he considers especially the effect of the passage of

the fluid through valves and other contracted parts,

in diminishing the quantity of the discharge. His

results are derived from the principle of the preser-

vation of the living force or energy of a system of

bodies, throughout all the vicissitudes of its motions,

which had before been employed with success by

Daniel Bernoulli in problems of a similar nature;

but it was not until the experiments of Buat had af-

forded sufficient grounds for the determination of the

friction of fluids, that cases of this kind could be sub-

mitted to exact calculation.

In his Essay on the curve described by cannon-

balls, published among the Memoirs for 1769 (H.

Mem. Ac. Par, 1169, p- 247), he has greatly simpli-
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been treated in a satisfactory, though very general '*^^*y*^

manner by John Bernoulli, and had been reduced into

a much more convenient form by Euler. M. Borda
has substituted some approximate expressions for

the true value of the density of the air, and has thus

been enabled to integrate equations which, in their

more strictly correct form, had resisted the powers

of Euler himself ; and he has justified the adoption of

the formulas thus obtained by a comparison with ex-

periment.

In the meantime his talents were very actively em-
ployed in the naval service of his countrj', which he

entered in I767, by the nomination of M. Praslin.

The time-keepers of Le Roy and Berthoud were be^

ginning to rival those of the English artists, and the

French Government ordered several vessels to be

fitted out for cruises, in order to examine the accu-

racy of these time-keepers. M. Borda was appoint-

ed a Lieutenant on board of the Flore, and acted

jointly with M. Pingre as a delegate of the Academy
of Sciences for the purposes of the expedition. The
voyage occupied about a year, and extended to the

Canaries, the West Indies, Newfoundland, Iceland,

and Denmark. M. Borda had a considerable share

in the account which was published of the observa-

tions; and the formula, which he has here given, for

the correction of the effects of refraction and paral-

lax, is considered as equally elegant and convenient.

He also presented to the Academy a separate Me-
moir on the results of the expedition. (I. Voyage

pour eprouver les montres de Leroy. 4. Paris. (K.

Mem. Ac. Par. 1773, P- 258.) After an interval of

six weeks, these watches were found capable of de-

termining the longitude within about fifteen minutes

of the truth.

In order to supply some deficiencies in the obser-

vations made at the Canaries, Borda was sent out a

second time, with the Boussole and the Espiegle, and

he published, after his return, (L.) a very correct

and highly finished map of these islands. He was

soon afterwards promoted to the rank of Captain,

and served under the Count d'Estaing as a Major-

General, an appointment neai'ly similar to that of

our Captains of the fleet. In this capacity, he ob-

served the inconvenience of too great a variety in the

sizes of the vessels constituting a fleet, and propos-

ed to abolish the class of 50 and of 64 gun ships,

as too small for the line of battle, and to build ships

of three rates only, the lowest carrying 74 guns, so

that a smaller quantity of stores should require to be

kept ready for use in the dock- yards, than when

ships of more various dimensions were to be refit-

ted. In 1780, he had the command of the Guerrier,

and in 1781 of the Solitaire, which was taken, after

a gallant resistance, by an English squadron. He was

thus compelled to pay a visit to Great Britain, but

was immediately set at liberty upon his parole.

He proposed to the Academy in this year (M.

Mem. Ac. Par. 1781), a mode of regulating elec-

tions, which was adopted by that body. Its pecu-

liarity consisted in having the names of the candi-

dates arranged by each voter in a certain order, and

collecting the numbers expressing the degrees of

preference into separate results, so that the simple

majority of voters did not necessarily establish the
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Borda. claim of any individual, if he was placed very low

in the list by any considerable number of those who

voted against him. But, it must be allowed, that

this mode of election is by no means wholly unob-

jectionable. .

M. Borda appears to have rendered an essential

service to the cultivators of Practical Astronomy,

by the introduction and inipiovement of the repeat-

ing circle, although this instrument has probably

been less employed in Great Britain than elsewhere,

on account of the greater perfection of tliose which

were previously in common use. It had been sug-

gested by Mayer, in 1767, that a circle with two

moveable sights, would enable us to observe a given

angle a great number of times in succession, and

to add together the results, without any error in

reatling them off, and thus to obtain a degree of

precision equal to that of much larger and better

instruments of a diflerent construction ; but the pro-

posal had been little noticed until ten years after-

wards, when Borda pursued the path pointed out by

Mayer, and trained Lenoir, then a young and un-

licensed artist, to the execution of the improved in-

strument, notwithstanding the opposition of the rival

opticians, and the want of encouragement from the

opulent public. He published, m 1787 (N.) his

Description and Use of the Reflecting Circle, with

different Methods for Calculating the Principal Ob-

servations of Nautical Astronomy ; but the officers

of the French navy, for whom this work was intend-

ed, appear to have prolited but little by his instruc-

tions. His instrument was, however, much employ-

ed in the operations for determining the length of

the terrestrial meridian, and he himself took charge

of the experiments required for ascertaining the

lengtii of the pendulum, and for the comparison of

the different standards with each other. He invent-

ed some very ingenious methods of overcoming the

difficulties which present themselves in the pursuit

of these obiects ; but he was interrupted in his re-

searches by the horrors of the Revolution, nor did

he live to see the whole of t!ie operations completed.

He endeavoured, also, to promote the introduction

of the new mode of subdividing the circle, by the

laborious computation of Tables of Logarithms (O.

4to, Par. 1801), adapted to decimal parts of the

quadrant,—a work in which he was assisted by iVI.

Delambre. From the increasing indisposition of

M. Callet, who had undertaken to correct the proofs

of these tables, some very material errors had been

committed in the first half of the tables, and M.

Borda thought it necessary to cancel a great num-

ber of the pages; and in order to meet the expence

thus entailed on him, he was obliged to dispose of

an estate which he had lately acquired in his native

place He was also engaged, towards the close of

his life, in the measurement of the force of magnet-

ism, and in the calculation of astronomical refrac-

tion. His health had been threatened for several

successive winters, and he died the 10th of JMarch

^799-
. , ,

In his manners he was animated and unattected :

he avoided those who sought his acquaintance mere-

ly from the vanity of being intimate with a man of

talents, whatever pretensions to importance they
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might derive from their casual relations to general

society. He never married ; and he was too much

absorbed in the pursuit of science, to associate with

a very extensive circle even of private friends. Though

not a man of learning, he was not deficient in lite-

rary taste, and he was, in particular, a passionate

admirer of Homer. He seems to have possessed a

considerable share of that natural tact and sagacity,

which was so remarkable in Newton, and which we

also discover in the works of Daniel Bernoulk; ena-

bling them, like a sort of instinct, to elude the in-

sur.nountable difficulties with which direct investiga-

tions are often encumbered; while Euler, on the

contrary, as M. Lacroix most truly observes, seems

to have taken pleasure in searching for matter which

would give scope to his analytical ingenuity, al-

though wholly foreign to the physical investigations

which had first led him to the difficulties m question.

It would have been fortunate for the progress of

science, if some of the most celebrated of M. Bor-

da's countrymen had profited by his example, m
studying to attain that unostentatious simplicity

which is the last result of the highest cultivation.

(Lacroix in Rapport des Travaux de la Societe Phi-

lomathique. Vol. IV. 8. Par. 1800.) (al.)

BORING, generally speaking, is the Art ot per-

forating a solid body. In the present article, we

propose to give some account of the Boring ot Can-

non, of Cylinders, of Muskets, of Portland

Stone, of Rocks, and of Wooden Pipes.

1. Boring of Cannon is performed by placing Cannon*

the cannon on an axis which is turned by a very

strong power, whilst a steel cutter, in form of a drill,

is pressed against the metal, and excavates the cy-

lindrical cavity which is required. Boring may be

considered as a branch of the art of turnmg, which,

in general, is the formation of cones, cyhnders, and

other figures that have an axis, by making a straight

line or curve revolve round the axis on which the

material is fixed, or by making the material revolve

whilst the generating line remains at rest. In turn-

ing bodies of no great degree of hardness, and where

it is required to take off only a small portion of the

surface at once, a small power is sufficient to put the

turning machine in motion ; and the longer the edge

of the cutter which is applied to the metal is, and

the harder the metal, the greater force is requiret- to

turn the machine.
v r

Cannon, at first, were fi-equently made of bars ot

malleable iron, placed longitudinally, and these bars

covered with iron hoops, the whole welded or brazed

together. Ordnance of this construction was not

sufficiently strong to resist the explosion of the pow-

der, and did not admit of the cylindrical cavity be-

ing formed with much accuracy. Its use was, there-

fore, gradually laid aside, and guns of cast metal

were employed. And before the casting of cannon

became general, guns of cast metal were reserved

for the most important situations; thus the ships of

the Admiral and Vice-Admiral alone had cast-metal

cannon, the other ships of war being armed with

wrought-iron guns only.

Copper, without mixture, has been employed to

cast guns, as appears from two large cannon made m
the time of Henry VIII. and bearing his name, m
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Cannon, the armoury of the Tower of London. But the

only two materials now used for cannon are bronze,
which is a mixture of copper and tin, and cast-iron.
In modern times, the use of cast-iron cannon has be-
come more general, as that metal has the advantage
of not being softened by the heat of the inflamma-
tion of the powder ; whereas brass guns, when fired

many times in rapid succession, become heated so
nearly to the melting temperature of the metal, that
the muzzle of the gun droops.

The first cannon made of cast-metal were cast

hollow, with a cavity as nearly cylindrical as could
be executed by casting. The surface of this cavity

was then smoothed on a boring machine by steel

cutters set in a copper head, and disposed so as

to describe a C3'linder terminated by a half sphe-
roid. These cutters (in French alezoirs, and the ope-

ration aUzer) are represented in the French E^icydope-
die—Planches

—

Fonte. This method of making guns
has been long laid aside on account of the holes and
inequalities in the cavity thus formed, and the diffi-

culty of casting the cavity so as that its axis shall

coincide with the axis of the piece. Cannon are

now always east solid, and the cylindrical cavity is

.formed by boring in this solid mass.

The power employed for boring cannon ought to

be in proportion to the hardness of the metal of

which they are composed, and to the size of the

pieces. For the boring of guns of brass, as it is

called, that is, a metal composed of ten parts of

copper, one of tin, and two of brass, or of these

metals in other proportions, a metal softer and
more easily bored than cast-iron, horses are fre-

quently employed as a moving power ; but the

strong moving powers of water or steam must
t)e had recourse to for boring large guns of cast

iron, which is the material used for making the largest

guns now in use, and is also the hardest substance

used in their manufacture. Indeed, some kinds

of cast-iron are too hard to admit the action of the

borer ; and for the making of guns it is necessary

to melt pig-iron of different qualities together, in or-

der to have a metal that shall possess no more than

the required degree of hardness.

The quality of pig-iron is known by the appear-

ance of its surface, but more decisively by the ap-

pearance which its fracture presents. To obtain

this fracture, a man takes one end of a pig in each

hand, and lifting it as high above his head as he can,

throws it with force, so that the middle of the pig

shall fall across another pig placed on the ground
;

in this way the pig thrown down is broken. Soft or

grey pig-iron, which is the most valuable, breaks

with difficulty, and the surface of its fracture is of a

grey colour, composed of pretty large crystalline

grains. Hard or white pig-iron breaks easily ; the

surface of the fracture is white, and not sensibly

granulated, the grains that compose it being small.

The pig iron here spoken of is that smelted by the

coak of pit-coal. Pig-iron smelted with charcoal of

wood has a fracture of a different appearance, some-

times lamellar, like the fracture of a metallic bis-

muth. Formerly guns used to be cast from the

blast-furnace ; that is to say, immediately from the

ironstone. This was attended with uncertainty in

I N G.
respect to the nature of the metal ; for the nature of Cmn
the metal given by the blast-furnace varies frequent-
ly and suddenly, from causes either unknown, or not
under the command of the iron-master. For this
reason guns are no longer cast from the blast-fur-
nace, but pig-iron already formed is taken, of such
qualities, and in such prpportions, as to form a metal
neither too soft nor too brittle and hard for guns.
The different kinds of pig-iron thus selected are
melted together in a furnace called, in iron manufac-
tories, an air-farnace, and by some writers a rever-
beratoryfurnace, by the flame of pit-coal; the flame
being impelled by a strong current of air produced
by the rarefaction of the air in a chimney of thirty
or forty feet in height, the column of the atmosphere
of which the air in the chimney makes a part, being-
lighter than the unrarified columns of the atmo.-
sphere next it, its equilibrium with these columns
is destroyed; the neighbouring columns therefore
rush through the grate of the furnace, which is the
only aperture by which they can attain the bottoxn
of the rarified column, and they carry the flame of
the coal against the pig-iron, which is thereby
brought into fusion. From the iron thus fused only
one large gun is cast at one time, the furnace not
being capable of melting more metal than is requi-
site for that purpose.

The gun is cast with two appendages, which are
to come off before it is finished and ready for use :

The one is a square piece beyond the cascabel, for
fixing the gun so as to revolve with the axis of the
boring-mill ; the other is the head.
The head in cast-iron cannon is a mass of cast-

iron two or three feet long, somewhat bell-shaped.
It Is a prolongation of the mass of metal beyond
the muzzle ring, and in the position in which the
gun is cast, the head is the top of the whole
mass, the square beyond the cascabel being the
lowest part. After the metal has cooled, the upper
surface of the head is cavernous, as is the case
with the surface that is uppermost during the cast-

ing and cooling of any large body of cast iron

:

the sides of the cavities in the head are frequently
formed of cast iron crystallized in a fern-leaf form.
The intention of the head is to prevent these cavi-

ties, which are formed most abundantly at the upper
surface of the cooling cast iron, from forming in the
gun itself. But, notwithstanding the precaution of
casting the gun with a large head, and of mixing
proper kinds of cast iron in the air-furnace, it fre-

quently happens that small cavities occur in the
guns.

The gun with its head being^ cast and allowed to Verticai

cool, is taken to the boring-mill, where the head is boring,

to be taken off, the cylindrical cavity or bore is to

be formed, and the outside of the gun is to be turn-

ed. Formerly the boring of guns was done in an
upright position ; the gun being placed above the

boring-bar was fixed in a frame sliding vertically

in grooves ; this frame was suspended on each side

by a block and tackle, and the end of each of
the two ropes was wound round a windlass. By
turning these windlasses, the gun might be raised or

lowered, and by this means might be allowed either

to press with its whole weight on the boring-bit, or
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3VI. witli any part of its whole weight. A figure of this

apparatus may be seen in the French Encyclopcdie—
I'lanches

—

Fonte. Another vertical apparatus for

boring cannon is represented in Rinman, Bergtoerh

Lexicon, Stockholm, 1789, Tab. IV.
tal The practice which has long been followed in this

country, is to place the gun horizontally in the boring-

mill ; and it is fixed on the axis of the mill by
means of the square piece at the cascabel.

In a boring-mill constructed by Smeaton, one gun

is placed on the horizontal axis of the water-wheel

itself, and, consequently, revolves with the same ve-

locity. On this same axis is a toothed wheel with

78 teeth, which works two wheels, one placed on

tach side of it, and each having 29 teeth ; on the axis

of each of these a gun is placed ; their power is gyth

of the power of the centi'e wheel. (See Smealon's Re-

ports, Vol. 1.) On the axis where the power is least,

smaller sized guns are bored; on the axis of the

greatest power, the large guns are bored. A crane

moveable on a vertical axis, with a sweep that extends

over all the carriages, with a tackle hanguig from

its beam, and wrought by a windlass, serves to place

the gun on the carriage where it is to be bored, or

to remove il from one carriage to another if required ;

and afterwards, when the gun is bored and turned, the

crane serves to remove the gun from the boring -mill.

The gun, when placed on the machine, has the

square at the cascabel fixed in a square iron box (G,

Plate XXX VI. rig. 5.), on the axis. This box has a

screw passing through each of its sides, and by the

opei'ation of these screws, the square of the gun is

adjusted, centered, and fixed ; the chace of the gun
is also fixed in a collar N, in wliich it is to revolve.

(The collar in the figure is represented too near the

muzzle ring.)

The axis on which each gun is fixed, may be set

in gear or put in connection with the revolving axis

. of the machine, so as to move round with it, or taken

out of gear, so as to remain at rest, although the other

parts of the machine continue in movement. There

are various methods of doing this ; one is given by
Smeaton in the work above cited. After the gun
is fixed on the axis, and before beginning the opera-

tion of boring, the head, which has been described

above, is cut oS near the muzzle i-ing : for this pur-

pose, the gun is set in gear so as to revolve on its

axis with the moving power ; and a bar of steel, in

shape and size like the, coulter of a plough, is ap-

plied at right angles to the axis of the gun ; the nar-

row side of this bar is sharpened to a cutting edge,

so that it has the form of one tooth of a very lai-ge

saw ; and this cutting edge is opposed to the direc-

tion of the revolving motion of the gun, and held

strongly on to the gun by a screw pressing on the

bar ; the cutter takes oft' an angular portion at right

angles to the axis, till the cylindrical part connect-

ing the head with the gun is so much diminished,

that the head is made to fall off by the blow of a

hammer applied on it. In brass guns, cast with a

core, the head was sawed off" by hand with a blade

of steel, whose edge was toothed as a saw, and the

sides toothed as files. See the French Encyclopedie—
Planches

—

Fonte>
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A great degree of heat is generated by the violent
^

friction of the steel-cutter on the cast-iron, during

the operation of cutting off the heads of guns. The

quantity of this heat has been estimated by Rum-
ford in one of his Essays on Heat.

After the head is taken off, the workmen proceed

to bore the gun. This is done by exposing the re-

volving gun to the action of a steel-cutter, fixed on

the end of a bar, which bar is placed on a carriage,

and impelled continually tovsrards the gun. The

operation of boring is done on the same axis on

which the head was cut off, if the power be suffi-

cient ; if not, the gun is removed, by means of tlie

crane, to an axis, where it is made to revolve by a

stronger power.

The boring-bar is fixed on a carriage, sliding in

iron grooves, which are truest when made triangular.

The carriage, which, in the apparatus represented at

fig- 5. consists merely of tiie bar on which the rack

is, is pressed forward by a pinion P, whose gud-

geons are on a fixed frame BB : this pinion works

into a rack R. The axis of the pinion has mortise

holes in it, through which one end of a lever L
is passed; the other end of this lever is loaded

with a weight W, which causes the pinion to propel

the carriage and boring-bar towards the gun. In

many boring-machines there are two pinions on

the same axis, acting on two racks ; in others, the

carriage is propelled by two upright levers, on the

end of one of which acts a weight, hanging from

a rope, that passes over a pulley ; the lower end

of the upper lever acts on the upper end of the

lower, whilst the lower extremity of the lower

lever presses forward the carriage. This method,

which is free from any inequalities that may arise

from the teeth of the rack, is figured by Smeaton in

his Reports, Vol. I. p. 396. Another method of

propelling the carriage of the boring-bar, is by a

screw acting on the end of the carriage. See Mey-
er in the Transactions of the Acad, of Stockholm,

1782, Tab IX.

The boring-bar is a strong piece of wrought iron,

of less diameter than the intended calibre of the

piece, in ordef that the boring dust or shavings, de-

tached by the cutter, may be got out. The boring-

bar is increased in diameter near the end, for some
inches ; see fig. 6. B ; in this part there is a superfi-

cial groove for receiving the sides of the steel- cutter

or bit, which is to be firmly fixed in the bar. The
bit T, fig. 6. is made from a rectangular piece of a

steel bar, in which the two diagonally opposite up-

per angles are cut off obliquely, so as to form two

cutting edges like an obtuse angled drill ; the side

of the rectangle, opposite to the point of the drill, is

hollowed out in the form of a pigeon hole ; this

hollow fits into, and embraces, the solid part of the

boi-ing-bar, whilst the sides of the pigeon hole fit

into the grooves of the bar. The point of this ob-

tuse angled bit is pressed against the revolving

metal of the gun, by the force which propels the

boring-^)ar ; and the edges coming in contact with

the revolving metal, a conical cavity is produced

;

and by taking off successively a multitude of similar

shells or shavings, the cylindrical bore, with a coni-

z z

Catmen-
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Cannon. cal termination, is formed. The diameter of the

pointed bit first used, must be less than the intend-

ed calibre of the piece, as the boring is to be re-

peated again at least once, in order to make the in-

ternal cylindrical surface as smooth as possible, by

taking off' any inequalities that have been left by the

first cutter. In finishing the bore, a cross bit may
be employed. It is a rectangular piece of steel,

ground to a cutting edge at each end, and put

through a hole in the boring-bar, in which it is fix-

ed. The edges of this cutter, in revolving, describe

a cylindrical surface. After the cylindrical surface

of the bore is made sufficiently true, and of the re-

quired calibre, a bit without a point, and rounded

off" to the desired curve, is used to form the bottom

of the chamber.

Some recommend, that the boring bit for cast-

iron should have its cutting edges brought to an

acute angle, by being filed hollow ; but in this case

the two edges cannot be brought into one point

;

but the obtuse angled edge formed by the thickness

of the metal of the bit, joins the two cutting edges

crossvvays; and forces itself forwards by being near the

centre, requiring, however, a considerable pressure.

These hollow edged bits are not so well adapted to

continuance of grinding, as the plain ones, but they

make amends by their much less frequently wanting

sharpening. It does not appear, however, that these

hollow edged bits have been found advantageous in

gun boring.

The howitzer appears to have had its origin in

Germany. This piece of ordnance, the mortar, and

the carronade, in all of which the diameter of the

chamber for the powder, is smaller than the dia-

meter of the rest of the bore, are first bored all

through, nearly to the intended calibre of the cham-

ber, and then that part of the bore that requires it

is enlarged.

The cutters, in gun boring, become magnetic. In

consequence of being continually rubbed in the

same direction, so that the boring dust is seen ad-

hering and hanging from their edges, when they are

withdrawn from the gun.

It is required, that the bore shall be a cylin-

drical cavity, whose axis coincides with the axis

of the gun ; for this purpose, care must be taken to

place the axis of the boring-bar, and that of the gun,

both in one horizontal line, and it is requisite that

these two lines continue in this position during the

whole operation of boring. The centering of the

boring-bar for this purpose, requires to be done by

an experienced workman, and an accurately con-

structed boring-machine is necessary for the conti-

nuance of the right position.

Whilst on the axis of the mill, the gun has a

smooth outer surface given it by turning tools,

which are applied in the way usual in turning metals;

a wooden guage, or cut-out profile, of the gun, with

its intended mouldings, being applied to know when

the turning has been continued to a proper depth.

When this is done, the gun is taken out of the bor-

ing-mill,—the square, at the cascabel, is cut off" by

the chisel,—and the trunions, and other parts which

are not susceptible of being turned, are dressed by

the chisel. The cyphers and arms which had been

cast on the gun, are finished by the chisel.

A cannon is said to be the ultima ratio regum,—
the last argument that governments have recourse

to ; and even this severe kind of argument has some-

times been embellished. Amongst ornamented can-

non, the brass three-pounder in the Tower, brought

from Malta, is a masterpiece : it is covered with

carving in a good taste, by a sculptor of Rome.
The touch-hole is drilled by stock and bit, or by

drill and bow ; the drill being propelled by a lever

placed on a carriage, moveable on wheels. A fi-

gure of this apparatus is given in the Encyclopedie—
Planches

—

Fonte. Another apparatus for this pur-

pose is figured in Rinman, Bergtverks Lexicon, Tab.

XIV. fig. 9, 10. See also Monge, Description de

I'Art de Fabriqiier les Canons, in 4to, Paris, 1794"

This work was published by order of the revolu-

tionary government, and distributed to the Iron-

masters and Founders, in different parts of France,

for iheir instruction. It contains, amongst others,

figures and descriptions of two kinds of vertical

boring machines,— of three kinds of horizontal bor-

ing machines,—of a machine for turning the trunions,

—of two different machines for boring the touch-

hole,—of a machine for putting copper boshes in

brass guns,—and of various instruments for examin-

ing and proving guns.

Before the gun is sent off", it is examined and

proved in various ways. And first to ascertain whe-

ther the bore is free from holes, an instrument is em-
ployed, consisting of several elastic steel prongs dis-

posed in a circle, and with their sharp points turned

outwards ; this being fixed on a hole, is introduced

into the bore of the gun, and drawn to and fro; the

points of the prongs press against the sides of the

bore, and the presence of a hole is known by one of

the prongs getting into the hole, and preventing the

instrument from being drawn out directly, unless by

the use of a ring that is pushed over the prongs to

unbend them.

There is another instrument, composed of a board

twice as long as the bore of the piece ;
along the

middle is a groove proceeding in a straight line. In

this groove a button is moveable, and on the button

as a centre are fixed two radii or arms ; the two ends

of these arms within the gun describe a line on the

inside of the bore when the button is pushed inwards,

whilst the extremities of the arms on the outside

describe two lines similar on the part of the board

that rs situate without the bore : in this way the out-

line of a longitudinal section of the bore is describ-

ed, and its sinuosities or deviation from the axis are

rendered sensible. This instrument is seldom used

:

it requires to be made by a workman skilled in the

construction of mathematical instruments, or in

watchmaking.

A lighted wax-candle is introduced into the gun

for the purpose of seeing any defects there may be

in the box, or the light of the sun is reflected into

the box by a mirror. The strength of the gun is

proved by firing it with a large charge of powder

;

and by forcing water into the bore by a powerful

forcing pump, the touch-hole being stopped, and the
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ndeis. mouth of the piece, so that water forced in by the
~ ' mouth cannot return that way.

2. Boring of cylinders for steam-engines,

and for blowing machines, and the boring of the

working barrels of large pumps, and other hollow

cylinders in which pistons are to work, is performed

by making the steel-cutters describe a cylindrical

surface on the inside of the cylinder, whilst the cy-

linder remains fixed. The first steam-engine cylin-

ders in this country were of brass, or of a mixture of

copper and tin ; this was the case with the cylinder

of the steam-engine, erected in the early part of the

eighteenth century, for lifting water from the col-

liery of Elphinston in Stirlingshire. But, since that

time, the construction of steam-engines, and the ma-

nufactory of cast-iron, have been greatly improved

;

the uses of both have been much extended ; and cast-

iron has now for a long time been the only material

employed in making cylinders for steam-engines,

and other large cylinders in which pistons are to

move.
In the boring of cylinders, the steel- cutters are

fixed in a cutter-head, which revolves with the bor-

ing bar at the same time that it is impelled along the

interior surface of the cylinder by a rack, with a pi-

nion moved by a lever and weight as already de-

scribed. The axis or boring-bar, employed for

cylinders, is a hollow tube of cast-iron, and has

a groove passing through it : the length of this

groove is proportioned to the length of the cylin-

der t« be bored. The cutter-head consists of two

cast-iron I'ings, the first of which is accurately

fitted on the boring-bar, which is turned truly cylin-

drical, so that this ring may slide along the boring-

bar ; the second ring is fixed round the first by
wedges ; its diameter is proportioned to the diameter

of the cylinder to be bored; on its circumference are

eight notches to receive the steel- cutters, which are

fixed in by wedges. The first ring is fixed on the

boring-bar, so as to make the whole cutter-head

move round with the boring-bar, by means of two

small iron bars, which go through notches in the

first ring, and pass through the groove of the boring-

bar, Tiiese small bars have each a round hole in the

part which passes through the geometrical axis of

the boring-bar; through these round boles there

passes a bolt, which forms the end of the rack ; a key

»s put through the end of the bolt, which prevents

the rack from being drawn back by the lever and

weight ; and by this means, the rack impelled by the

Jever and weight pushes forward the cutter-head,

which is at the same time revolving with the boring-

bar : the connection of the rack and cutter-head be-

ing round, and in the axis of motion, the rack is

thereby free from the circular motion of the cutter-

head. This mode of constructing the boring-bar

was invented in the works of Mr Wilkinson, at the

time when accurately bored cylinders came to be

required in consequence of Mr Watt's improvements

in the steam-engine. In the machines about to be

mentioned, the cutters are made to advance by a

train of wheels deriving their motipn from the power

I

that turns the boring-bar,

Jiiigsley's An apparatus of great merit was contrived and de-

icJifne. scribed in 1802 by Mr BilUngsley, Engineer of the

Bowling Iron-works, near Bradford. (See Repertory Cylindets.

of Arts, second series. Vol. II. p. 322.) In this me- "^"^^^

thod, the cylinder is placed with its axis perpendi-

cular to the horizon. The object of which is, first,

that the boring-dust may fall out, and not remain on

one side of the cylinder, wearing the cutters ; so that

in this way the cylinder may be bored through with-

out changing the cutters, by which means a more re-

gular bore is obtained. Secondly, That the cylinder

may not deviate from its cylindrical form by its own
weight, a deviation which is found to take place in

large and slender cylinders when laid on their side ;

the vertical diameter being then less than the hori-

zontal diameter, A similar loss of shape may happen

to cylinders that are improperly wedged and strap-

ped down for the purpose of being bored. In this

method, the cylinder is fixed with screws by the

flanges, where it is most capable of resistance, and

the screws are disposed so as to press the cylinder

equally all round. Thirdly, That the operation

may be sooner completed, which is effected in con-

sequence of less time being employed to fix the

cylinders in this method. In the usual mode of pro-

pelling the cutters described above, the attendance

of a man is necessary to change the position of the

bar on the axis of the pinion, and to raise the weight.

This attendance is dispensed with in the machine
under consideration, the mechanism for propelling

the cutters being as follows. A leather strap passing

over the boring-bar, communicates the revolving mo-
tion of the boring-bar to a wheel, which communi-
cates a slow motion by a train of wheels and pinions

to an axis, bearing two pinions which work into two
racks; these racks push the boring-head and cutters

slowly forward on the boring-bar, at the same time

that the boring-head is revolving with the boring-

bar. The velocity with which it is required that the

cutters shall advance, varies as the diameter of the

cylinder varies, the moving power remaining the

same. And by altering the train of wheel-work, the

cutters may be made to advance with any velocity

required.

Figs, 1, 2, S, and 4, Plate XXXVI., are different Murray'*,

views of the machine for boring cylinders, invented

by Mr Murray of Leeds. Fig. 1. is an elevation, and
fig. 2. a plan of the machine. W fig. 1. and 2. is the

spur wheel, deriving its motion from water or steam,

and communicating a revolving motion to the boring-

bar. The toothed wheel A fig. 1, moves round with

the boring-bar B on which it is fixed ; it gives motion
through the wheels D andE, and to the screw S, whose
threads act on the two racks, which racks are fixed to

the cutter-head H, and revolve with it. The velocity

with which the cutter-head is impelled along the
cylinder, depends upon the number of threads of the

screw in a given length, and on the proportions of

the wheels A, C, D, and E to each other. By va-

rying the velocity of the screw, the cutter-head may
be made to move in either direction, up or down the

cylinder. F is a pinion, whose axis ends in a square,

which may be wrought by a key, so as to bring the

cutter-head out of the cylinder, or push it home by
the hand when that is required.

The cylinder is fixed in its bed by screws passing

through two iron rings, as represented at fig. 4. ; in
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Cylinders this way the cylinder is equally pressed in the differ-

Muikut
parts of its circumference.

1^ r^'y Fig. 3. is a transverse elevation of the collar in

which the end of the bar at A, fig. 1. turns; X is

the gudgeon in which the spindle X, fig. 1. turns.

In fig. 3. are also seen the two apertures through

which the two racks pass.

By this machine also, the flanges are turned truly

plane, so that the lid of the cylinder may fit on ex-

actly.

Murdoch's The patent granted in 1799 to Mr Murdoch, En-
Patent, gineer, Redruth, for new methods of constructing

steam-engines (See Repertory of Arts, Vol. XIII.),

contains some articles relative to boring. He em-

ploys an endless screw, turned by the moving power
;

this screw works into a toothed wheel, whose axis

carries the cutter-head; and this method, he says, pro-

duces a more smooth and steady motion than the

usual mode of fixing the boring-bar immediately on

the axis turned by the moving power.

Another article in Mr Murdoch's patent that re-

lates to boring, is his method of forming the cy-

linder and steam case. He casts them of one solid

piece, and then bores a cylindrical interstice, by

means of a boring tool, made of a hollow cylinder

of iron, with steel-cutters fixed to its edge, and act-

ing like a trepan.

The chambers of brass pumps, whose diameter does

not exceed a few inches, are fixed within iron rings, by
means of screws, in the manner described above when
speaking of Mr Murray's apparatus. The rings are

made accurately cylindrical by turning, as is also the

boring-bar. The boring-bar has four cross arms on its

outer extremity, to one of which a handle is fixed,

whereby a workman makes the boring-bar revolve.

The cutter-head is made to advance along the bor-

ing-bar by a screw.

Muskets. 3. Boring the barrels of muskets and other
SMALL ARMS. Rectangular pieces of iron are forged

of a proper length and breadth ; these are heated in

the fire, and the two long edges, which had been

previously thinned off, are welded together on a man-

dril. The barrel thus formed, is fixed by a screw on

a carriage that moves in iron grooves ; this carriage

is propelled towards the boring-bar by a rope which

passes over pullies, and has a weight hanging frojn

its end. The boring-bar is turned by the power of

the same mill that turns the grinding-stones for po-

lishing the outside of the barrels. (See Encyclo-

pedic—Planches

—

Arquehiisier ; and Rozier, Intro-

duction aux Observations sur la Physique, Tom.

I. p. 157.) Water is thrown on the barrels whilst

boring from a trough placed underneath. After

the barrel is bored, the interior surface of the

bore is polished by the action of the boring-bar»

The barrel is tried during the operation, by an iron

gauge of an inch and a half in length, and of a dia-

meter equal to the intended diameter of the musket.

When the barrel is bored, it is held to the light and

looked through, and if it contains any flaw, the

place of that flaw is marked on the outside with

chalk, and the barrel is put on the mandril again,

and the defective place heated and hammered ; the

workman also examines with a gauge, whether the

barrel is crooked. When the bore has no flaws, the

barrel then undergoes the operation of the grinding- Muski *

mill, to the effect of polishing its exterior surface. H

Ilifled-barrels are put on a bench twelve feet long,
^gj^Jf"*

The boring-bar is guided by a matrix or female-
screw, whose spiral curve is similar to the spiral of
the rifles intended to be made ; the boring-bar being
fixed to a male-screw, which passes through the fe-

male-screw, and fits it exactly. The female-screw is

fixed to the bench, and has four threads and as many
furrows ; these threads, in general, return to the
point of the circumference from which they set out,

or make a revolution in the length of two feet. The
male-screw, which fits into the female-screw, has at
one end an iron bar attached to it, by which it is put
in motion ; at the other extremity is fixed the boring-
bar, which passes through the barrel to be rifled ; the
boring-bar has a cutter fixed in it, which forms a
spiral furrow in the barrel when the screw is turned
by the handle. The number of spiral threads in

ritie-barrels is from three to twelvo. Sometimes the
threads and furrows of the rifle-barrel are required

to be in straight lines ; in this case a straight lined

matrix is used. In order that the threads may be
placed at an equal numb 'r of degrees of the cir-

cumference from each orhor, the bench is furnished

with a brass piate, divided in the same way as the
plate of the machine for cutting the teeth of clock-

^

wheels.

4. Boring of Portland stone, so as to form Portland

pipes. That kind of calcareous stune, called by^^one.

Geologists oolite, which is quarried for building

at Portland, Bath, in the neighbourhood of the city

of Paris and other places, admits of being cut-witli

an iron blade, with sand and water, acting as a saw.
The more compact limestones and marbles are also

cut in this way, but not so easily. The other kinds
of stone that can be squared for building, namely
sandstone and granite, do not yield to the saw, but
are formed into the desired shape by the chisel and
hammer. A modification of this mode of working
Portland Stone, consists in forming it into pipes.

The method of Sir George Wright, proposed in

1805, is as follows: A hole is drilled through the

block of stone, in which a long iron bolt is inserted

for the saw to work round as a centre; this bolt

forms the axis of the cylinder which is to be taken
out, and projects considerably beyond the block at

both ends. Another hole is drilled in the intended
circumference ; into this the blade of the saw is in-

troduced. The frame of the saw is so disp»sed, that

when it is wrought to and fro, the blade is guided
by means of the centre bolt so as to describe the in-

tended cylindrical circumference. In this way a solid

cylindrical core of stone is detached, and a cylin-

drical cavity or pipe left in the block. Or the saw
may be made to describe a circle without drilling a
hole in the centre, by drilling a hole in the circum-
ference, and fixing on the surface of the stone two
metallic concentric rings, so that the hole shall be
included in the interstice between the rings. The
saw is then introduced into the hole, and being work-
ed, it cuts in the circular path formed by the inter-

stice of the rings. See Repertory cf Arts, second
series, Vol. VIII.

Mr Murdoch's method, for which he obtained a
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ntland patent in. 1810, is preferable iu practice to the above
itoiie mentioned method. He employs a.cylindrical saw to

form the pipe. A plug of wood is inserted in the

centre of the intended pipe ; this plug receives the

lower end of a vertical spitidle, longer than the in-

tended pipe ; this spindle is square, and has sockets

sliding on it. On the upper part of the spindle is a

pulley or toothed-wheel, by which the spindle is

made to revolve. Near the lower end of the spindle

is a wheel, having a circumference like a hoop, three

inches broad. The diameter of this wheel is somewhat

less than that of the pipe to be bored. It regulates

the motion, and fits in the inside of a tube of metal

attached to the spindle. The diameter of tlie tube is

nearly equal to that of the intended jjipe ; its hmgth
is greater by two feet. On the lower edge of the

tube is a rim of metal, so much thicker than the

tube, that the groove cut in the stone by the rim,

may admit the tube to move freely in it.,^ This rim

has an edge like that of a stone-cutter's saw, and
performs here the office of a saw. The tube is

caused to make a reciprocatiiig circular motion
round tiie spindle. There is a cistern placed above
the tube, for the purpose of conveying a mixture of

sand and water into the cylindrical groove formed in

the stone, whilst the machine is working.

Stone pipes, made in the above described way, have
been tried for conveying water in London. They
were joined hy means of Parker's cement, which
Gousists of clay ironstone, burnt, and ground to a
fine powder. This was the best material that could
be gat for forming the joints ; but these joints crack-

ed, and allowed the water to escape in consequence
of the motion of the carriages on the streets under
which the pipes were laid ; and the adventurers
found that they " had hewed out unto tliemselves

broken cisterns, that could hold no water."

. 5. Boring of rocks, for the purpose of split-

ting them by means of gunpowder. We have al-

ready treated this subject under Blasting, and
shall only add here the mode of boring for this pur-

pose practised in the mines of Germany.
A boring bar of steel is applied to the stone by

its lower end, Vt'hilst its upper extremity is struck

with a hammer of two pounds in weight. The form
of the lower end of the boring-bar is various; some
were formed like a swallow's tail, ending in two
points ; this form is no longer in use. Another kind

has the end formed by the intersection of two wedge-
shaped edges, with a point at each corner, and one
in the middle. A third kind has the end composed
of four pyramidal points, with cavities between
them. A fourth kind, and whicli is that most fre-

quently used, has the end in form of a wedge. See
Rinman, Bergicerks Lexicon. Stockholm, 1789, Tab.
II. Three sizes of boring bars are employed to

make one hole ; the first is the shortest and thickest,

the second is longer and less in diameter, the third

is the longest, and the least in diameter. When a
hole is to be made, a small opening is first formed
with a pick in the place where the boring-iron is to

be applied ; and all pieces of the rock are removed
that might impede the action of the powder. Then
the workman uses the first boring-iron, which he
drives with blows ofthe hammer till this boring-iron

Rocks

Wooden
Pipes.

can reach no farther; he then employs the second

and third boring-bars in like manner; after each

stroke of the hammer, the boring-bar is turned round

a portion of the circumference. The stone, pulveriz-

ed by the action of the boring-bar, as it hinders the

progress of the operation, must be removed from

time to time by means of an iron rod, terminated at

right angles by a small round plate. From the dif-

ferent diameter of the boring-bars, it follows that

the end of the hole is of a smaller diameter than the

beginning. The depth to which the hole is bored is

proportioned to the nature of the rock. It varies

from 10 to 15 and 20 inches. When the rock is

solid a great way round, a deep hole is not used,

because the resistance at a considerable depth, in

such a situation, is too great ; so that the explosion

does not split the rock round the powder chamber,

but acts upwards against the rattjming, where it meets

with less resistance. But if the rock be laid bare on

one side, a deep hole is advantageous. Water is

poured into the hole during the operation, to facili-

tate the action of the boring-iron. When the hole

is perpendicularly downwards, it is kept full of water;

when the hole is driven from below upwards, no
water can be used. The water must be taken out,

and the hole dried, before the cartridge is intro-

duced. The most frequent case is, that one man
performs the work, holding the boring-iron in his

left hand, and striking on it with ' the two pound
hammer in his right. Sometimes two men are set

to do the work, one holding the boring-iron, whilst

the second strikes it with a hanimer of 4 or 5 pounds

;

this is done where it is required to make the hole 30
or 36 inches deep. When a still deeper hole is want-

ed, two men strike alternately with heavier ham-
mers.

6. Boring of wooden pipes, is done by means Woodea
of a long auger, beginning with one of small dia- Pipes,

meter, and proceeding to employ successively spoon-

formed augers of larger diameter. Notwithstand-

ing the frequent employment of cast-iron pipes, some
wooden pipes are still used for conveying water

in London ; they are of elm, which is the kind of

tree most frequent in the neighbouring country. A
pipe is bored out of one trunk of elm, and the bark
is left on. When a tree is to be bored, it is fixed

on a carriage, with a rack on the under part. This

rack fits into a pinion, whose axis passes through

gudgeons on a fixed frame. On the axis of the pinion

is a ratchet wheel, moved by two catches, which de-

rive their motion from the wind or water power that

turns the auger ; and the pinion is moved in a direc-

tion that brings the tree towards the auger. See a fi-

gui'e in the JEnc^clopcediaBritannica, Plate CCCXIX;
and in Belidor, Architecture Hydraulique, L 1, 341.

This, apparatus is the same as the one employed in

saw-mills. In the boring of pipes for the water-

works in London, the tree is made to advance by
ropes, which pass over a windlass wrought by men,
whilst the auger is turned by a horse-mill. Wooden
pipes are frequently bored by an auger having at its

outer end a wooden drift or handle, which is put in

motion by the workman. The trees are placed on

tressels, and there are also tressels of a convenient

height that support the auger ; there is also a lathe
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Boring to turn one end ©f tfce tree conical, so as to fit into

Born
^ conical cavity in the end of the adjoining tree, and

thus form a joint water-tight. The end of the tree,

which receives the adjoining pipe within it, has a

surface at right angles to the axis of the pipe. Into

this surface is driven an iron hoop, whose diameter

is some inches greater than the diameter of the aper-

ture of the pipe. This precaution prevents the tree

from splitting when the conical end of the next tree

is driven home. When the tree is crooked, a bore

is driven in from each end, and the two bores meet,

forming an angle. An auger, whose stalk is formed

spirally for some way up, is figured in Bailey's Ma-
chines of the Society oj Arts. The object of this is

that the chips may be delivered without taking the

auger out of the hole.

There is a patent granted in 1796 to Mr Howell,

Coalmaster, of Oswestry, for boring wooden pipes by

a hollow cylinder, made of thin plates of iron, about

an inch less in diameter than the hole to be bored.

To one end of this cylinder is fixed a flange about a

quarter of an inch in breadth, and one part of this

flange is to be divided, so that, being of steel, a cut-

ter is formed thereby. The object of this method is

to bore out a solid cylinder -of wood, capable of

being converted into a smaller pipe, or of being ap-

plied to some other use in carpentry. {Repertory of

Arts, Vol. IX.) This kind of borer is like the trepan,

which is a hollow cylinder of steel, saw-toothed on

the edge, and, when made to revolve rapidly on its

axis, in the hand of the surgeon, it saws or bores out

circular pieces of the flat bones of the head, (y.)

BORN (Ignatius) Baron Von, Counsellor in

the Aulic Chamber of the Mint and Mines at Vien-

na ; of considerable eminence in the scientific world

as a Mineralogist and Metallurgist, and a promoter

of science ; was born of a family that had the rank of

nobility, at Karlsburgh in Transylvania, in 1742 ; and

died in 1791. He was educated in a College of the

Jesuits at Vienna, and afterwards entered into that

order, but continued a member only during sixteen

months. He then went through a course of study

in law at Prague, and afterwards travelled into Ger-

many, Holland, and France. On his return to Prague,

he engaged in the study of Mineralogy.

The mines in the dominions of the house of

Austria are very important, and give livelihood to a

numerous population, more particularly in Hungary,
Transylvania, and the Bannat, and in Styria and Ca-

rinthia. Idria produces mercury ;
Bohemia, tin and

cobalt ; and the other metals are got in sufficient

abundance, not only to supply the internal trade of

the nation, but also for export, either in the form

of raw metal, or manufactured into various instru-

ments. A revenue accrues to the public Treasury

from the mines in various ways. Some, as those of

Schemnitz, Cremnitz, and Idria, are wrought on ac-

count of government. A tenth part of the produce

of all mines wrought by private adventurers goes to

Government as a royalty. Government has a right

of pre-emption of all metals, and an exclusive right

of buying all gold and silver, the produce of the

country, at a stated price. The annual quantity of

gold and silver got from the mines of Hungary and

Transylvania, and coined into money at the Mint,

during the reign of Maria Theresa, amounted in value Born

to about L. 300,000 Sterling. The mines in other

parts of the dominions produced likewise a consider-

able quantity. Maria Theresa, seeing their import-

ance, did much for the regulation of the mines
;
and,

with a view of diftusing the knowledge of Mineralogy

amongst the nobles, many of whom were proprietors

of mines, she had lectures on that science delivered

in the Universities. The administration of the re-

venue arising- to Government from this source, is

conducted by a Board composed of Managers, Over-

seers, Assayers, and other Officers, who are brought

up in the knowledge of Metallurgy and Mineralogy,

and reside at the mines. The operations of these

functionaries are under the control of the Aulic

Chamber of the Mint and Mines at Vienna, which

keeps a set of books v/here all the transactions rela-

tive to the mines, and their situation and state,

are digested and registered. An administration

thus constituted offers a field of some preferment.

Von Born chose to devote himself to this line of

life, and was received into the department of the

Mines and Mint at Prague in 1770.

About this time he met with an accident which

nearly proved fatal. In the course of a mineralogi-

cal journey through Transylvania, he came to Felso-

Banya, where, the gang is rendered brittle and de-

tached from the rock, by exposing it to the flames

of wood heaped up in the mine and set on fire.

Having gone into the mine soon after the combus-

tion had ceased, and whilst the air was hot, and

charged with arsenical vapour, and returning through

a shaft which was occupied by a current of this

vapour, he was deprived of sensation for fifteen

hours, and, after recovery, continued long to suffer

from a cough and general pain. Some time after

this accident, he was affected with violent colics,

which a large dose of opium removed, but left him

with a numbness of the lower extremities, and lame

in the right leg. In the latter part of his life he

was deprived of the use of his legs. All these cala-

mities, which, however distressing, did not repress the

activity of his mind, were considered as the conse-

quences of the arsenical fumes he had inhaled at

Felso-Banya.

One of the chief objects of his exertion was to in-

troduce amalgamation in Hungary, in place of

smelting and cupellation heretofore used in that

country, for extracting silver from the ores. Pliny

and Vitruvius speak of the use of mercury in col-

lecting small disseminated particles of gold. On the

arrival of the Spaniards in America, the Peruvians

extracted the silver from the ore by smelting-fur-

naces, exposed to the wind on the tops of hills. The

quicksilver mines of Guancabellica in Peru were

discovered in 1563, and three years thereafter the

Spaniards began to employ amalgamation. Alonzo

Barba, an Andalusian, fai ther improved the process

by the addition of heat. Amalgamation had been

practised in Europe for collecting silver and gold

when they existed in visible metallic particle^;, but

not in the case of ores where the gold and silver are

invisible, even with the aid of a microscope, Soon

after its application to ores in America, an attempt

was made by a Spaniard to introduce thia operatio»
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for extracting silver from the ores in Bohemia, but

without success. Gellert, Walerius, and Cramer,

had written against the use of Amalgamation when

appHed to ores. But Von Born, seeing its advantages,

particularly in the saving of fire-wood, which had

become scarce in many parts of Hungary, set about

examining the accounts given by autliors of the dif-

ferent procasiies used in Mexico and Peru ;
repeated

these processes experimentally, first in the small

way, leaving out the ingredients that a knowledge

of "the chemical action of bodies showed to be

unnecessary ; afterwards he had the process car-

ried on in the great way for several months near

Scheranitz, under the inspection of Ruprecht. At

this time he published his book On Amalgamation.

It contains a history of Amalgamation, and extracts

from different authors describing the South Ameri-

can methods. This occupies nearly one half of the

volume. He then gives the chemical theory of ope-

ration in its different steps, describes the method he

had adopted at Schemnitz, and gives figures of the

machinery employed.

Von Born met with much opposition in his attempts

to introduce Amalgamation. He says that some book-

learned Chemists, who never had handled a retort,

and some Mine-Overseers, when he first set about his

experiments, declared that it was impossible to ob-

tain silver by that method. After he had succeeded

in getting silver from the ore publicly at Vienna, his

detractors came forward with doubts and long calcu-

lations, showing that the process was inferior to that

already in use. At last his process was tried suc-

cessfully in the great way by orders of Joseph H. at

Schemnitz ; and then the calculators and doubters

shrugged up their shoulders, saying, " It is only the

old Spanish process of Amalgamation."
He obtained from the Emperor an order that his

method should be employed in some of the mines
belonging to Government, and that he should receive

a third part of the savings arising from the improve-

ment during the first ten years, and four per cent, of

this third part of the savings for the next twenty

years.

He was a Satirist, without possessing the qualities

of style that are necessary to attain a high rank in

that class of writers. The Staats Periiche, a tale, pub-

lished without his knowledge in 1772, and an attack

on Father Hell, the Jesuit, and King's Astronomer
at Vienna, are two of his satirical vi^orks. The sati-

rical description of the Monastic Orders, written in

form of an academic inaugural dissertation, entitled

Monachologia, is generally ascribed to Von Born.

In this piece the Monks are described in the techni-

cal language of natural history. Von Born, however,

was not deeply versed in the phraseology of Lin-

naeus ; and it is the opinion of some good judges of

the subject, that the language at least was furnished

by Hermann, Professor of Medicine in the Universi-

ty of Strasburg, and author of the very ingenious

work on the mutual affinities of animated beings,

entitled. Tabula Affinitatum Animalium Commen-
tario illustrata. But although the technical lan-

guage may not be Von Bom's, the sentiments

are such as he y/os known to profess; for the to-

B O R
pic was so great a favourite with him, that he found

room for invectives against the monks even in his

book On Amalgamation. The Monks in the Aus-

trian dominions were not then in a situation to

obtain redress against this lampoon ; for it was pub-

lished in 1 783, when Joseph II. had suppressed many
of the Monasteries in different parts of his dominions,

and transferred their property into his treasury, al-

lowing but a scanty sum for the subsistence of the

members of these communities.

Von Born was well acquainted with Latin, and the

principal modern languages of Europe. He also

possessed information in many branches of science

not immediately connected with Metallurgy and Mi-

neralogy, which were his professed pursuits. He had

a good taste in the graphic arts, and his printed

works are ornamented in a neat manner with vig-

nettes illustrative of the subject.

His incHnation led him to engage in politics
;
and,

in particular, he took an active part in the political

changes in Hungary. After the death of Joseph,

the Diet of the States of Hungary passed a great

many acts, rescinding the innovations of that schem-

ing Ruler, which tended to force upon them German
Governors and laws, and even the German language.

This Diet conferred the rights of denizen on several

persons of distinction who had been favourable to the

cause of the Hungarians, and, amongst others, on

Von Born. At the time of his death, he was em-
ployed in writing a historical work in Latin, entitled.

Fasti Ledpoldini, probably relating to the prudent

conduct of Leopold II., the successor of Joseph, to-

wards the Hungarians.

He was of a middle size, slender made, and dark

complexion ; his eye was penetrating and his counte-

nance agreeable. His constitution was delicate even

before his accident. He was a pleasant companion
and fond of society. He lived in splendour, and his

house at Vienna was resorted to by scientific men of

all nations. It is likely, that his profits from the pro-

cess of amalgamation were not considerable ; at least,

they were not sufficient to put his fortune to rights,

as his affairs, at his death, were in a state of insol-

vency. His family consisted of a wife and two

daughters, who survived him. See Townson's Tra-

vels in Hungary, and Pezzil, Ostreich Biographien,

1792.
The following is a list of his published writings,

and of the works of others which he edited

:

Lythophylacium Borneanum, 1775, 8vo. This is a

Catalogue of his collection of minerals, which col-

lection he afterwards sold to Mr Greville, and it

forms a part of the magnificent Greville Collection of

Minerals, purchased from the heirs of that gentle-

man by Parliament, and deposited in the British

Museum. This Catalogue is arranged according to

the system of Cronstedt, with the nomenclature of

Linnaeus.

Index rerum naturalium Muscei CcBsarei Vindo-

bonensis. Pars. I. Testacea. Vi/idob. 177 ^> fol. maj.

This splendid volume, which contains the description

and figures of the shells in the Museum at Vienna,

was composed by order of the Empress Maria The-

resa. The shells are arranged according to the
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Knin. method of Linnaeus. Von Bern's knowledge in this

"^^i'"'^ department of Natural History was not proTbund, so

that, he needed some assistance in composing the

work. The shells only are described ; of the animals

to which they belong little is said. Joseph II. coming
to the throne, and being fully occupied with a mul-

titude of innovations and vast schemes for the ag-

grandizement of the House of Austria, the project of

contintiing the work, so as to form a description of

the whole Museiun, was laid aside.

On the Amalgamation of Ores containing Gold
and Silver, in t^he German language, published in

4to, in 1786. Of this work something hps been al-

ready said above. There is a translation of the « ovk

into English, by Raspc, a Hanoverian, once rio-

fessor at Hesse Cassel, and who afterwards resided

in Britain, where he was sometimes employed as

a viewer of mines.

Catalogue methodiqiie et raisonne de la Collection

des Fossiles de Mademoiselle Eleonore de Raab, a

Vienne, 8vo, 1790. This catalogue is drawn up so

as to form a system of mineralogy, each species

of mineral being carefully described, and arrang-

ed systematically. It was v/ell esteemed, and cited

by mineralogical writers in its time, but has been

superseded, like other treatises, by more recent

works, on account of the great additions that have

been continually making to the science.

He edited the Jesuit Poda's description of the

machines used in the mines of Schemnitz.

Ferbers Letters from Italy ; were written to and

edited by Von Born. Ferber and he were in habits

of great intimacy
;
and, Ferber in return, published

the letters that Von Born addressed to him, during

his excursion in Transylvania, &c. in 1770 ; en-

titled Briefe uber mineralogische gegenstande aiif

seiner raise durch das Temestvarer Dannat, Sieben-

hurgen, Ober und Nieder Hungarn. Frankf. 1774.

To this work is prefixed a well engraved portrait of

Von Born. There is an English version by Raspe,

and a French one, with notes, by Monnet.
He lent his assistance to the first three volumes of

a work published in German, entitled Portraits of
Learned Men and Artists, natives of Bohemia and
Moravia.

There are some papers of his in the Abhajidlungen

der Bohmischer gesellschafi den Wissenschqften.

The Transactions of a Private Society at Prague,

in Bohemia, for the improvement of Mathematics,

Natural History, and the Civil History of the coun-

try, contains several papers written by him. He
was the founder of this society.

He published an annual periodical work in Ger-

man, entitled The Philosophical Transactions of the

Masons Lodge of Concord at Vienna. This masons'

lodge, of which Von Born was the founder and patron,

employed a part of its meetings in scientific pursuits.

This, as well as other societies of a similar nature, was
tolerated by Joseph II. for some time ; but he after-

wards imposed, restraints that caused its dissolution.

Von Born was also a zealous member of the Society

of tlluminati ; and when the Elector Palatine of Ba-

varia suppressed the masonic societies in his do-

minions, Von Born being a member of the >^cademy
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of Sciences of Munich, was required to declare, within Boi .i

eight days, whether he would withdraw from the ma- „ U

sonic societies. He returned an answer, in which he
praised the principles of the free-masons, and resign-
ed his place in the Academy, by sending back his
diploma.

He wrote some articles in the German work
published by Trebra, mine-director at Zellerfeld in

the Hartz, entitled, a System of Instruction in the

Art of Working Mines, 4to. Also, Observations in

support of the Metallization of ti e Alkalis, in Creli's

Annah, 1790, 1791. Ruprecht and Tondi thought
at that time that they had reduced the alkaiis

and barytes to a metallic state, by the strong
heat of a furnace urged by bellows ; but it was
afterwards found that the metallic substance thus
obtained was phosphate of iron, proceeding from
their crucibles and fluxes. Sir Humphry Davy was
the first who obtained any of the alkaline class of
bodies in a metallic i-tato and this he accomplished
by the intense heat excited by a galvanic battery^

mamy years after tlie time here spoken of.

Relatio de Aurilcgio Dacice Transalpnnce, 1789, in

the Nova Acta AcadewJce Naturae Curiosorum, Torn.

Vill. p. 97. This is an account of the method em-
ployed in Transilvania in cclieeting gold from the

sand of the rivers. The auriferous cand generally

contains iron, attractable by the magnet. It is washed
on a sloping board seven feet long and three feet

broad, covered with a woollen cloth, having a dish-

shaped cavity at the upper end, and inclined to the

horizontal plane at an angle of 20 or 25 degrees. Only
a very scanty livelihood can be gained by this employ-
ment. It is carried on by the poorer classes of the

country people, and in scmie districts by bands of

the people called Gipsies. The King's Collec-

tors buy the gold from the gold washers at a stat-

ed price, to the amount of more than 800 pounds
weight annually. (v.)

BORNEO, an Island forming part ofthe Great East Gpiicral

Indian Archipelago. Next to New Holland, which may l^^'^cnp-

be considered as a species of continent, it seems in-

disputably the largest in the known world. It reaches

from about 7° north to 4° south latitude, and from 109"

to 118° east longitude. Its length may be estimated at

750 miles, its greatest breadth at &C0, and its average

breadth at 350. It exhibits the usjuai insular structure,

a mass of lofty mountains in the centre, sloping gra-

dually down to level and alluviaL tracts along the sea

shore. It is watered by many fine rivers, ofwhich those

of Borneo Proper, Banjar Massin, and Passir, are na-

vigable for more than fifty miles above their junction

with the sea. All these rivers are understood by Dr
IvCyden to be derived from an immense lake in the

interior, called the Sea of Manilla. It is more pro-

bable that they all rise from the mountainous district

of greatest elevation. The interior of Borneo is co-

vered with immense forests, filled with wild ani-

mals, particularly oran-outangs. A great part of

the coast is marshy, so that it is in portions only that

it displays the exuberance of tropical fertility. Of all

the East Indian Islands, Borneo ranks lowest as to ci-

vilization and improvement. Nothing, perhaps, has

tended so powerfully to check its progress, as the
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solid andnjnbroken form of its coasts, destitute of

those large bays or inland seas, which have always

proved the nursery of commerce.

The Portuguese discovered Borneo in 1526, though

the superior wealth promised by the Spice Islands

made it attract comparatively little attention. Yet

they, as well as the Spaniards, the Dutch, and the

English, formed establishments on different parts of

the coast ; but the small force defending them, and

the fierce animosity of the natives, made their tenure

generally of very short duration. The physical struc-

ture of Borneo, the vast forests, mountains, and

jungles of the interior, obstruct communication be-

tween the different parts of its coast, as completely

as if an extent of sea had intervened. It is thus split

into a number of petty districts, entirely detached

from each other, and which cannot be satisfactorily

described, unless in detail. We shall consider, there-

fore, in this manner, the principal states, beginning

with Borneo Proper, and thence making the circuit

of the Island ; after which, we shall attempt some ge-

neral views of its population and commerce.

Borneo Proper occupies the northern coast, and

is reckoned a state of great antiquity. The soU is

comparatively fertile, supplying rice sufficient for the

consumption of the inhabitants, as well as most of

the camphire for which the Island is celebrated. The

city, called also Borneo, is built upon alluvial ground,

about ten miles above the mouth of the river of the

same name. It is compared to Venice : canals are con-

ducted through every street, and all business is con-

ducted in boats, usually rowed by women. The houses

are built upon posts, and ascended to by ladders. The

river is navigable for large vessels considerably above

the town ; but there is a bar at its entrance, over

which there is scarcely a depth of seventeen feet at

high water. The Sultan is treated with those marks

of peculiar respect which in this part of the world

usually indicate an ancient dynasty ; but the chief

power rests in the council of the nobles. This state

has little communication with Europeans ; the Eng-

lish, who were accustomed to deal to a small extent

in piece-goods, have in a great measure discontinued

this traffic. The commerce of this city and district

is almost entirely engrossed by the Chinese, who
bring annually from Amou four or five junks, of

about 500 tons burden. As the neighbourhood

abounds in excellent timber, they frequently build

their junks here, and carry them away loaded with

the commodities of the country.

On the eastern coast of Borneo, Mangedava and

Pappal are populous, fertile, and well watered dis-

tricts. Malloodoo possesses these advantages in a

still superior degree, and grows also a large quanti-

ty of rattans. Tiroon produces sago in abundance,

and birds' nests more copiously than any other part

of the eastern Archipelago. None of these states,

however, are much frequented by, or known to, Eu-
ropeans.

The chief state on the eastern coast is Passir, si-

tuate about fifty miles up a river of the same name,

ThiS district is very low and flat ; and, were it not

cooled by the sea breezes, would be intensely hot.

Being marshy and filled with woods, it is extremely

unhealthy. The town is said not to contain above
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300 wooden houses, which are built along the river. Borneo.

The Sultan has a palace and wooden fort, along the ^*^V^
northern bank. The people of Passir have an ex-
tremely bad reputation as to their conduct in mer-
cantile transactions. They use false weights and
measures,—manufacture counterfeit articles,—and
embrace, in short, every opportunity of cheating
that offers. The English East India Company made
an attempt, in 1772, to establish a factory here, but
it did not succeed.

Banjar Massin is the principal state on the south- Southern

em coast of Borneo ; like the others, it owes its pro- Coast,

sperity to a large river, on the banks of which it is

situate. This river is five or six fathoms deep;
but, unfortunately, the bar does not allow above
12 or 13 feet of water, and requires the aid of the
tide to produce even that depth. Ships, however,
may anchor in the port of Tombangou or Tombor-
nio, near the mouth of the river, where they are well

supplied with water and provisions. Banjar Massin,
in 1780, was estimated to contain a population of

8500 Mahommedans, chiefly Javanese, with a con-
siderable proportion of Bugis, Macassars, and Ma-
lays. The Chinese are also pretty numerous. The
Sultan resides at Martapura, about three days* jour-

ney up the river, to which he is attached, by the
circumstance of its being an uncommonly fine hunt-

ing station.

The district of Banjar produces gold and dia-

monds, both of superior quality to those found in

other parts of the Island. Pepper is so abundant,
that, in a commercial view, it may be considered as

the staple commodity. The iron is very excellent,

and peculiarly fit for steel ; though Dr Leyden as-

serts, that the inhabitants do not, themselves, un™
derstand the art of manufacturing it.

In 1700, the English East India Company formed
a settlement at Banjar Massin. A rage then pre-

vailed for multiplying establishments, and the pre-

sent one was soon so far extended, as to equal that

of Calcutta. But the expectations of extensive trade,

which prompted to such an enlargeraentj were, in a

great measure, illusory ; a thousand tons of pepper
being the most valuable article drawn from the set-

tlement. Before, however, the Company could be
fully aware of its unproductive nature, this settlement

was brought to a premature end. An attack was made
by the natives on so great a scale, and with such fury,

that, though repulsed, it seemed to leave no choice,

but the immediate evacuation of the factory, without

even removing the stores. The damage sustained on
the occasion is estimated at 50,000 dollars.

Succadana, or, as Dr Leyden calls it, Sacadina, Western

was anciently the most powerful state on the western Coast,

coast of Borneo. The Dutch began to trade there

in 1604-, but they soon after attached themselves, in

preference, to Sambas. In 1623, they abandoned

their factory at Succadana. In 1786, they united

with the Sultan of Pontiana in an expedition against

this place, which they took and entirely destroyed.

It appears to have been since rebuilt, but is entirely

in the hands of the Malays, and scarcely ever visited

by Europeans.

Pontiana is a state of very recent origin, but it

now exceeds, in wealth and power, all others upon
3 A
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Koriieo. the western coast of Borneo. This distinction it

''^^V^ owes to the wisdom of the Arab Prince by whom it

was founded. He renounced, from the first, the

pernicious policy, aimost universal in these petty

states, of embarking in trade, and monopolizing its

principal articles. He confined himself to his pro-

per functions, of dispensing justice, and sectiring

protection to all, of whatever country or religion,

who resorted to his dominions. Under this salutary

policy, Pontiana soon rose to be the greatest em-
porium in those seas. It is situate on a large river,

called, formerly, Laua, and the country behind pro-

duces diamonds the most abundantly of any district

in Borneo. The Dutch established a factory here
in 1776, and maintained ever after a good under-

standing with the Sultan. In 1813, after the Bri-

tish force had taken possession of Batavia, thatPrince,

dreading an attack from Sambas, solicited the pro-

tection of a British garrison, which was immediately
sent; and he afterwards assisted our troops in the

reduction of Sambas.
Momparwa, situate a little to the north of Pon-

tiana, is the best market for opium upon this coast.

The city lies 19 miles up the river; the entrance

of which is obstructed by a bar, and by several

small Islands. This is probably the same district

called Mattan by Dr Leyden, who says, that the

King possesses the finest diamond in the world, for

which a high price was offered by the Dutch, which
he refused to accept.

Sambas is situate about 30 miles up the river of
the same name. Like most other towns in Borneo,
it is built of timber and bamboos, and raised by stakes

above the swampy foundation. Sambas has been
always a powerful state, but for sometime past, has
devoted itself so entirely to piracy, as to render its

existence scarcely compatible with that of its civi-

lized neighbours. Upon this principle, the British,

in 1812, undertook an expedition against it; but
they were repulsed with great loss in the attack, and
suffered still more from the malignant influence of
the climate. In the following year, however, a new
expedition was undertaken under Colonel Watson,
who, on the 3d of July, carried the fort by storm,

and obliged the Rajah to retire into the interior of
his dominions. We presume, however, that both
Sambas and Pontiana have been evacuated by the

N British troops, in consequence of the recent treaty

with Holland.
Population On a general view of the state of culture and ci-
and Man- vilization in Borneo, Mr Hamilton estimates the po-

pulation at 3,000,000, which we should suppose to

be rather above than under the truth. The interior

is entirely occupied by a native race, called various-

ly, according to the parts of the Island which they
inhabit, Dayak, Idaan, and Tiroon. Those which
subsist by fishing, are commonly called Biajoos.

The appella'ions of Horaforas and Maroots, have
also been applied to these races. The whole may be
considered as one, almost savage, and nearly similar

to that which occupies the interior of Sumatra.
'Some, indeed, cultivate the ground,—some display

considerable industry in fishing,—and a few employ
themselves in collecting gold ; but their institutions,

in general, indicate the very rudest state of human

society. It has been strongly reported, that they Jlo

devour the flesh of their enemies ; an assertion not
noticed by Dr Leyden, and which has, in many in-

stances, been made without foundation. All ac-
counts agree, however, as to the existence of ano-
ther truly savage custom, by which every man is de-
barred from the privilege of matrimony, till he has,
with his own hand, cut off the head of an enemy.
Those, therefore, who are desirous of entering into
that state, form themselves into what Dr Leyden
calls head-hunting expeditions. They make an in-
road into the territories of a neigiibouring tribe, and
if their strength appears sufficient, endeavour to
effect their object by force ; if otherwise, they conceal
themselves behind thickets, till an unfortunate indi-
vidual passes^ whom they can make their prey.
Some ai-e also said to immolate human victims on the
altars of their divinities.

The inhabitants of the towns along the coast
consist chiefly of that race so universally diffused
through the Indian Islands, under the name of Ma-
lays. This name, to an European ear, has usually
suggested every extreme of perfidy and atrocity. We
have perused, however, a very different estimate of
their character, formed by an intelligent gentleman,
who spent several years in this part of India. He de-
scribes them as honest, frank, simple, and even gen-
tle in their manners, decidedly superior, in a moral
view, to the degenerate Hindoos. The sanguinary
deeds, which have exposed them to so much re-
proach, he ascribes to a proud and almost chivalrous
sense of honour, which makes them regard blows,
or any similar personal insult, as an offence only
to be expiated by blood. The coarse and unfeel-

ing treatment which they often experience from
Dutch and Chinese masters, drives them to these
dreadful extremities. Piracy, however, is a vice
of which this race cannot be acquitted ; and the
western coast of Borneo, situate on the great naval
route to China, may be viewed as the grand field

for its exercise. To a poor and hardy race, who see
half the wealth of Asia passing along their shores,

the temptation is almost irresistible. Like the Arabs,
they have formed for themselves a code of morality,

in which plunder is expunged from the list of vices.

Yet, though individually brave, they possess no skill

or disciphne, which could render them formidable to

an European crew. The cowardice of the Lascars,

by whom Indian trading vessels are usually navigat-

ed, is the only circumstance which has made our
trade suffer so severely from their ravages.

Next to the two classes above enumerated, the
most numerous are the Chinese. These, by the
gentleman above alluded to, are considered as the
most valuable subjects whom an uncivilized state can
receive into its bosom. The difficulty of finding

subsistence in their own country, has led them to

emigrate in vast numbers into Borneo. Nothing,
perhaps, except the law which prohibits females
from leaving the empire, could have prevented this

almost unoccupied Island from being entirely filled

with a Chinese population. From this circumstance,
however, the colonists are composed entirely of men
in the vigour of life, and of the most enterprising

and industrious character. Their chief settlement
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is at Sambas, on the western coast, where the num-

bers cannot be estimated at less tlian 30,000, com-

posing a sort of independent state. Their almost

sole occupation is that of extracting the gold,

which abounds upon this coast. It is found in

alluvial soil, and is purified by the simple pro-

cess of passing a stream of water over the ore.

The processes employed for this purpose are daily

improving, and it is conceived that the produce here

and at other quarters, will be sufficient to remove

all future apprehensions of the East proving a drain

upon the gold of Europe.

The Commerce ofBorneo, though not equal to its

extent and natural capacities, is by no means incon-

siderable. Gold is its principal export. Mr Milburn

estimates the annual quantity exported at 200 peculs,

or sdC,000 lbs. avoirdupois, which would coin into up-

wards of 900,000 guineas. Like some other commo-
dities, it is divided, by a grotesque scale, into three

kinds, called the head, the belly, and the feet; the first

being the best, and the two others gradually dimi-

nishing in value. Camphire is exported to the ex-

tent of 30 peculs (3990 lbs.), all to China, where it is

more esteemed than that of Sumatra. The singular

Chinese luxuries of beech de mer, or sea slug, and

edible birds' nests, are found in Borneo, as over all

the Indian archipelago. Pepper to a considerable

amount, canes and rattans of various descriptions,

sago, and a little tin, complete the list of exports.

The chief import is opium to a very great extent,

with piece-goods, hard-ware, coarse cutlery, arms,

and toys. By far the greater proportion of the trade

is in the hands of the Chinese.

Leyden's Description of Borneo, in the Asiatic

Journal ; Hamilton's Gazetteer ; Milburn's Oriental

Commerce} MS. of a Gentleman long resident in

India. (b.)

BORROMEAN ISLANDS. Not far from the

south-east termination of the Alps, there is a lake call-

ed Lago di Locarno, or Lago Maggiore, extending

above fifty miles in length, by five or six in breadth.

It contains several islands, among which are, the

Isola Bella and Isola Madre, situate in a large bay

towards the west, and designed the Borromean

Islands. Towards Switzerland, the lake terminates

in a canal, which is of much utility for commercial

purposes ; and near Cesti, which is ten leagues from

the city of Milan, it discharges itself into the river

Ticino, with a current rapid and dangerous to the

navigation of small vessels. The Borromean Islands

lie about fifteen miles distant by water from Cesti,

and the passage to them displays a succession of

curious and interesting objects, some of which are

connected with their own history. Among these

may be named a colossal bronze statue of San Carlo

Borromeo, above the small town and port of Arona,

which is sixty feet in height, and stands on a pedes-

tal of proportional dimensions. This gigantic image

was cast at Milan, and brought hither in pieces.

The Borromean Islands are of inconsiderable size,

but the artificial decoration they have received, has

been the admiration of spectators since the middle

of the seventeenth century, when both were barren

and unprofitable rocks. About this time Vitaliano,

Count Borromeo, a nobleman of illustrious descent,
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and Master-General of the Ordnance to the King norromran

of Spain, resolving on their embellishment, directed ,

Island?^,

that they should be covered with earth from the

neighbouring banks of the lake. His injunctions

were fulfilled, and, at an immense expence, the Islands

were converted into two gardens. Isola Madre ap-

pears in ten successive terraces, rising one hun-

dred and thirty feet above the level of the water,

each regularly decreasing in size from the base to

the summit, which is an oblong surface, seventy feet

by forty in extent, paved and surrounded by a ba-

lustrade. The whole are environed by gigantic

marble statues of gods, goddesses, and horses, or

other figures ; and the walls are clothed with the

finest fruit trees and evergreens, many of which be-

long to the southern climates. There is, besides, a

magnificent palace towards the west end of the island,

close to the lake, which almost washes its walls. It

is built on arches, which are formed into grottos,

with a floor of Mosaic, i*epresenting various objects,

and decorated also with shell-work and marble. The
palace itself, contains a profusion of marbles and

paintings, and some flower-pieces, executed on

marble, have been particularly admired ; as also busts

and statues. At the angles of the garden, which

has a southern exposure, there are two round towers

with lofty chambers adorned with red and white

marble ; and in the vicinity are groves of laurels,

orange-trees, lofty cypresses, and other odoriferous

plants, rendering it a delightful retreat. But much
of the embellishment is lost by the immediate neigh-

bourhood of a miserable hamlet.

Isola Madre, which is the larger of the Islands, is

between one and two miles from Isola Bella ; it con-

sists of a superstructure of seven terraces, apparently

lower, but not less beautiful than the other. However,

it is of equal height in reality ; the base being a per-

pendicular rock, rising considerably out of the wa-

ter, and on that account not having required so

much covering. Here also there is a palace em-
bellished with paintings and different ornaments

;

and in the gardens are groves of citrons, cedar, and

orange-trees, besides a summer-house close to the

lake. But all the decorations, as before, are necessa-

rily on a limited scale from the size of the Island

;

and it excites the wonder of the spectator, that in

a space so restricted, so much has been done. Phea-

sants were formerly bred in this Island, as they were

deterred by the vicinity of the water on all hands

from attempting to escape. There were Some hy-

draulic exhibitions in Isola Bella, and large cisterns

or reservoirs to preserve them in action. When any

foreign Prince visited these Islands in the night, or

resided upon them, they were illuminated with va-

rious coloured lights. Their decorations were not

only completed at an enormous expence, but to keep

them in the same state since I67I) about which time

they seem to have been finished, the charge has

proved equally great. They are frequently called the

" Enchanted Islands." Keysler, a learned traveller,

says, " these two Islands can be compared to nothing

more properly than two pyramids of sweetmeats,

ornamented with green festoons and flowers." And
a later tourist, Coxe, who borrows largely from him,

in speaking of the Isola Bella, observes, " if anything
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Borronaean justly gives this Island the appellation of enchanted,

Islands
jj jg jjjg prospect from the terrace. The gradual di-

Boswell. iiiinution of the mountains, from the regions of eter-

iial snow to the rich plain ; the sinuosity of the lake ;

its varied banks ; the bay of Marzozzo, bounded by
vast hills ; the neighbouring borough of Palanza, and
more distant view of Laveno, the numerous villages,

the I sola Madre, and another Island sprinkled with

fishermen's huts, form a delightful assemblage."

These Islands, after passing from the family of

Borromeo, appear to have come into possession of
the Emperor of Germany. More recently, both of
them, together with the western coast of the bailliage

of Locarno, are said to have been ceded by the

Empress Maria Theresa to the King of Sardinia, in

consideration of the assistance she had derived from
him. The whole lake is environed by hills, covered
with vineyards, and interspersed with summer-houses;
beautiful rows of trees traverse its banks, and the
scene is still farther embellished by cascades falling

from the mountains. (s.)

BOSWELL (James, Esq. of Auchinleck, in the
county of Ayr), whose life of Dr Samuel Johnson
entitles him to a place among those who have con-
tributed to the great stock of intellectual wealth, was
the eldest son of Alexander Boswell (styled Lord
Auchinleck), one of the Judges of the Supreme
Courts of Session and Justiciary in Scotland. He
was born in the year 1740 ; and, having received
the rudiments of his education, partly in his father's

house, and partly at Mr Mundell's school in Edin-
burgh, successively prosecuted his studies at the Uni-
versities of that city and of Glasgow. He was des-
tined by his father for the Scottish bar ; a pursuit

with which his own inclinations did not much accord,
and in place of which, he would gladly have substi-

tuted one of greater activity and enterprise. His
fether's wishes, however, and his own sense of filial

duty, prevailed
; and, as the study of Civil Law, at

one of the foreign Universities, was then included in

the most liberal plan of education for a Scottish Ad-
vocate, it was determined that Mr Boswell should
repair, for that purpose, to Utrecht ; with a permis-
sion, before his return, to make the tour of Eu-
rope.

Already, however, those traits of character might
be observed, which gave the peculiar direction to his

after life. He was, very early, aoabitious of being admit-
ted into the society and friendship of men distinguish-

ed by talent and public estimation, more especially

those ofeminence in the literary world; and his natural
urbanity, as well as gaiety of disposition, rendered it

no difficult matter to gratify his propensity. While
at the University of Glasgow, he had formed a par-
ticular intimacy with Mr Temple, the friend of Gray,
afterwards Vicar of St Gluvias in Cornwall ; and he
was known to many of the conspicuous characters at

tliat time in Scotland, among others. Lord Kames,
Lord Hailes, Dr Robertson, and Dr Beattie. But
the most remarkable acquisition which he made of
this kind was his acquaintance with Dr Johnson,

which commenced in 1763, and was to prove at once Boshc
the principal era in his own life, and the means of

^^^^"^

adding not a little to the fame of the philosopher.
Mr Boswell had visited London, for the first time,

in 1760, when he accidentally became acquainted
with Derrick, afterwards King Derrick, as the Mas-
ter of Ceremonies at Bath was then fantastically
titled

; and by him was initiated into the arcana of
London life. In 1763 he proceeded to Utrecbt.
Having passed a year at that university, he travelled
into Germany and Switzerland, was entertained by
Voltaire at his castle of Ferney, and conversed with
Rousseau in the solitudes of Neufchatel. He con-
tinued his route to Italy; but, led by his natural en-
thusiasm, forsook the common roads of travel, and
passed over to Corsica, which, after a contest of
more than thirty years, was still struggling for inde-
pendence with the republic of Genoa. He thus de-
scribes his feelings while he approached the island :

" As long as I can remember anything, I had heard
of the malecontents of Corsica; it was a curious
thought that I was just going to see them." Rous-
seau had given him a letter of introduction to the
romantic Paoli ; and his tide was suddenly at the full.

In the small court of this simple but dignified Chief-
tain, he found everything to gratify his taste for
the virtuous and sublime in natural character. He
became a favourite, too, in his turn ; was caressed by
the islanders, admitted at all times to the society of
their leader, and not only witnessed the movements
of their political machinery, but appeared to be him-
self an actor in the scene. Of his visit to this island,

he published a narrative on his return to Scotland,
entitled, An Account of Corsica, with Memoirs of
General Pasquale de Paoli, printed at Glasgow in
1768. This book was translated into the Dutch, i
German, French, and Italian languages. He hke- 1
wise printed, in the following year, a collection of
British Essays infavour of the Brave Corsicans ; and
made such attempts as he could to interest the Bri-
tish Government in favour of that people, before they
were finally crushed by the pressure of the French
arms. His acquaintance and friendship with Gene-
ral Paoli were afterwards renewed in London, when
that chief, having escaped with difficulty from his
native isle, found an asylum in the British domi-
nions.

F>om Corsica Mr Boswell repaired to Paris
; and,

returning to Scotland in 1766, was admitted to the
bar. Soon after he published a pamphlet, under
the title of Essence of the Douglas Cause ; written
while that great suit was depending in the Court of
Session, with a view to excite the public interest in

favour of Mr Douglas. In 1769 he was married to
Miss Montgomery, daughter of David Montgomery,
Esq. ; an accomplished lady, in whose society he en-
joyed every domestic happiness. *

In the year 1773 Mr Boswell was admitted into
the Literary Club, which then met at the Turk's
Head in Gerard Street, Soho, and of which Dr
JohnBon had been an original member. Here be

He had a family by her of two sons and three daughters. Mrs Boswell died in I79O,
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well, had the pleasure of associating, among others, with

Burke, Goldsmith, Reynolds, and Garrick.

Dr Johnson had long projected a tour to the He-

brides ; and Mr Boswell at last prevailed upon him,

in the course of this year, 1773, to put the plan in

execution, and became the companion of his journey

from Edinburgh. During this excursion, they saw

whatever was most remarkable in the Western High-

lands and Isles ; and here Mr Boswell was again at

large in his natural element. Conscious of the ad-

vantages which he enjoyed, and aware of their value,

he improved every opportunity of knowledge and re-

mark, and has preserved a faithful record of all. His

feelings were like those which Dante ascribes to the

pilgrim, who, having paid his vows,

" Long gazes on the holy fane, and thinks

How lie shall paii t it when he i tachis home."

Both travellers gave the world an account of this

tour. Mr Boswell's Journal was published in 1785.

In the course of this work, he has given a simple

and very interesting narrative of some minute cir-

cumstances attending the escape of Prince Charles

Edward after the battle of CuUoden, collected from

the information of persons on the spot, and privy

to his concealment; particularly from the cele-

brated Flora Macdonald, whom they visited at

Kingsburgh, in Sky, and from Malcolm Macleod,

who had been the faithful and intelligent companion

of the Wanderer's flight.

Lord Auchinleck died in 1782 ;
and, a few years

after (1786), Mr Boswell, giving up his law pursuits

at Edinburgh, removed with his family to London,

towards which, as a great emporium of literature

and theatre of varied life, his inclinations had always

tended. He had recently before been called to the

English bar. He did not, however, prosecute the

profession, but gave himself up to his natural bent

for society and letters. After Dr Johnson's death,

in 1 784, he was occupied for several years in collect-

ing and arranging, with indefatigable diligence, the

materials for a narrative, which he had long project-

ed, of that eminent man's life. *

Besides the works which have been already men-

tioned, he was the author of two Letters addressed

to the People of Scotland; being his only productions

of a political character." In the first of these, which

was published in 1784. he appeared as an advocate

for the new administration, then recently formed.

The second Letter, written in 1785, was a strenuous

appeal against a measure brought forward under the

sanction of the same ministry, for effecting a reform

in the Court of Session in Scotland, by reducing the

number of the Judges.

Mr Boswell died on the 19th June 1795. In his

private character, he was loved by his friends, as

well as a favourite in the circles of social Hfe
;
and,

if his attachments were often suddenly formed, they

were not less durable on this account. Whatever
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he has written is favourable to virtue ; and, during a Boswell.

course of living which naturally dissipates the mind,
"""^

his moral principles remained entire, and his religi-

ous faith unshaken. " Few men," says his friend

Sir William Forbes, in a Letter published in his Life

of Dr Beattie, " possessed a stronger sense of piety,

or more fervent devotion—perhaps not always suffi-

cient to regulate his imagination, or direct his con-

duct, yet still genuine, and founded both in his un-

derstanding and his heart." His talents would pro-

bably have been rated higher, if they had not been

obscured by certain ec;centricities of character. Yet

his writings bear sufficient testimony to his natural

abilities, and to the delicacy as well as aptness of his

intellectual touch. He has described himself as be-

ing of a temperament inclined to melancholy ; but

in society he was remarkable for the gaiety of his

disposition, and his life was full of activity and stir.

To be distinguished was his ruling passion, and he

indulged it freely. He sought those whom the world,,

on whatever account, held in honour ; and was de-

sirous of being known as one with whom they assort-

ed, and who possessed their friendship. He was

fond of his pedigree and family connections, and he

aspired after literary fame. While some of these

propensities have been common to the great and

good in every age, others, it must be confessed, are

more frequently harboured than avowed. Mr Bos-

well adopted the latter and more unusual course, f
He fairly owned his passion, and, if not thus secured

from attack, had all those advantages, at least, which

are gained by meeting an enemy in the field. But,

in reality, he has dealt so openly, and with such can-

dour, on every occasion which touches himself as

well as others, that he wins not only our forgiveness

but our affection, and maintains, by ingenuousness

and complete truth of character, a kind of superiori-

ty over any person who should feel desirous of as-

sailing him. Nor was evidence of a substantial sort

wanting to show the independence of his mind. For,

however attached to individuals of extensive influ-

ence, and however ambitious of exalted patronage,

he was neither an instrument of party, nor a server

of the time. What he gave in attention, he received

back in kindness ;
and, while he associated with the

learned and the philosophical, he contributed his

share to the general stock of enjoyment. Of Dr
Johnson's sincere attachment to him, there are many

and unequivocal proofs in their correspondence.

But it is not on account of his private character,

or of a certain domestic celebrity which he enjoyed

during his life, that he is to be distinguished in a

work of this kind. We commemorate him as an au-

thor, and particularly as a writer of Biography. Here

he is almost an inventor ; he has, at least, carried this

species of composition to a degree of accuracy and

detail formerly unattempted. Other writers, as

the Abbe de Sade, in his Memoirs of Petrarch,

and Mason, in his Life of Gray, had conducted the

* Life of Samuel Johnson, LL.D. 2 vols. 4to. London, 1791.
, .

i-
"Egotism and vanity," says he, in his Letter published in 1785, " are the mdigenous plants ofmy

mind : they distinguish it. I may prune their luxuriancy, but I must not entirely clear it of them ;
for then

I should be no longer as I am, and perhaps there might be something not so good.*'
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Boswell. course of their narratives partly by means of original

letters. But Mr Boswell has, more than any pre-

ceding Biographer, made use of all the varied means

by which such a history admits of being dramatized.

He paints the whole man, presents the incidents of

his life in their actual order of succession, and pre-

serves him as it were entire ;
fulfilling in the history

of the moral, what Bacon has assigned to Philosophy

as her genuine work in that of the natural, world,

faithfully to return its accents and reflect its image,

neither to add any thing of her own, but iterate only

and repeat.

The pllan of keeping a Miscellaneous Journal had

Tjeen recommended to him by Dr Johnson, on their

first acquaintance ; and he appears very early to

have followed it, so far as writing down what was re-

markable in the conversation of those whom he ad-

mired. From his frequent allusions to the discourses

of Selden, commonly called his Table Talk, as pre-

served by Lilward, it is probable that he had the ex-

ample of that work in his view ; and by long use he

acquired a great facility in this process. Of his first

publication, containing an account of Corsica, the

Journal of his residence with General Paoli is by far

the most interesting part. It is a sketch remarkable

for life and natural colouring ; and is one of those

productions which, though enhanced by their occa-

sion, do not depend on this circumstance alone for

the attraction which they possess. In his Journal of

as Tour to the Hebrides, he pushed to a still greater

extent, and even beyond its just limits, his favourite

style of writing. Carried away by his natural en-

thusiasm, and delighting " to pour out all himself,

like old Montaigne," he indulged in a more ample

gnd unqualified disclosure, both of his own senti-

tnents and of the opinions of others, than is consist-

ent with a salutary prudence, or necessary for the

purposes of instruction. Of this he himself became
sensible, on cooler reflection, and not only acknow-

ledged it with candour, but in his subsequent and

more laboured compositions, profited by the general

opinion, and imposed a greater restraint upon his

pen.

For the task of writing Johnson's life he was in

many respects peculiarly qualified. He had lived

in habits of intimacy with the Sage for a period of

twenty years, had early conceived the plan of such

-a work, and received from Johnson himself, to whom
his intention was known, many particulars of his

early life and personal history. As the writer was

thus furnished for his undertaking, so there has sel-

dom been a more fertile or interesting subject for

the Biographer. Johnson was not a mere scholar,

" deep versed in books, and shallow in himself,"

nor was he one of those unprofitable misers who
hoard without expending. He was a general and

Si minute observer, and, while he possessed in a de-

gree seldom equalled '* the strenuous use of profita-

ble thought," his talent for communicating knowledge

was more remarkable even than the large capacity

of his mind, or the accumulation of his learning.

According to Baker's character of King James, in
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that passage which Mr Boswell happily prefixed to Bosw
his Journal, " he was of an admirable pregnancy of
wit, and that pregnancj'^ much improved by continual
study from his childhood, by which he had gotten
such a promptness in expressing his mind, that his
extemporal speeches were little inferior to his pre-
meditated writings. Many, no doubt, had read as
much, and perhaps more than he, but scarce ever
any concocted his reading into judgment, as he did."

Johnson's conversation, accordingly, is th& matter
and substance of the book

; and, as the Philosopher
did not, in the midst of his studies, forget to culti-

vate his friends, nor gave ,up the advantages and
comfort of society, there was in his discourse a
range and diversity of subject not often found in

combination with classical knowledge and habits of
profound thinking. Nor does this work exhibit a
series merely of witty and sententious sayings : it

is interspersed alike with miscellaneous narrative and
criticism

;
and, which constitutes its principal fea-

ture, it contains a mass of opinions on subjects of a
more common nature, where the powers of reason-

ing and illustration are applied to familiar topics,

and the ordinary occurrences of life. Valuable as a
deposit of literary anecdote, it is still more so as a
collection of ethical discourses, to which its popular
form gives a singular currency and effect ; so that

there are few books extant where the religious and
social duties, as well as the love of science, in its

largest acceptation, are impressed more agreeably,

or with greater force, upon the mind.

Among the many circumstances which have con-
spired to heighten our interest in this narrative, is

the exhibition which it affords of illustrious charac-
ters in different walks of life. The period was dis-

tinguished by an unusual measure of genius and
talent ; and we are not only introduced to the closet

of the philosopher, but carried with him also into

assemblages of the brilliant and the wise, with whom
he associated. The tone of this society, moreover, is

highly pleasing, and in harmony with our best princi-

ples and feelings ; in which respect, it is impossible

to avoid contrasting it with those more boasted Pari-,

sian societies during the same period, which were sup-

posed to be the centre of French literature and wit,

as they are displayed to us by some of the chief ac-

tors in that scene.* Mr Boi^vell's work has not yet,

indeed, acquired all its interest ; the period is still too

recent
;
but, to estimate its value in after times, we

have only to consider what we ourselves should have
gained, if such a volume had been preserved to us
from the rolls of ancient life.

In the great attainments of a Biographer, which
are the truth and minuteness of his relation, Mr
Boswell has been eminently successful. If, in this

species of writing, an author is exempted from the

formality, as well as comprehensive research, neces-

sary in the higher classes of historical composition,

it is well known that he has his peculiar difficulties

to encounter ; difficulties, too, which are the greatest

where, by his intimate knowledge of the subject, he
is best qualified for the task of writing. Nor does

* Particularly in the Correspondence of the Baron de Grimms and the Memoirs of Marmontel,
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toswell. the partiality to which he is himself exposed consti-

^\^^^ tute his only danger ; since ht is no less apt to be

led away by the expectation of gratifying his read-

ers. We are fond of seeing tlie picture of charac-

ter completed according to our fancy ; and, what-

ever be the feeling which has commenced, are im-

patient of any interruption to its train. In the case

of those whom we respect and love, the disappoint-

. ment is doubly ungrateful ; we dislike being told of

their frailties, because we are unwilling to believe

that they were frail. But such is not the colour nor

the tissue of human characters ; and the artist who
would represent them truly, must do perpetual vio-

lence to his inclination. The fidelity of Mr Boswell's

portrait may be ascribed, in a great measure, to the

form and method of his composition. Had he given

us only the results of his observation, the effort at

impartiality could scarcely have been presei*ved;

but he has presented us with the whole materials as

he found them, and allows us to work them up for

ourselves.

In the other distinguishing quality of a Biographi-

cal work, namely, the minuteness of its information,

, he is so little deficient, that his observance of this

requisite has been converted into an accusation

against him. And it is certain, as already observed,

that, in his early productions particularly, he left

some room for such a charge ; and that, while his

veracity and candour were unimpeached, his pru'
dence was not on all occasions equally conspicuous.

Yet it niust be remembered, that the great use of
Biography is to bring instruction home; to give us

examples, not of individual actions and conduct
merely, but of that conduct as displayed in the com-
mon paths of life. The history of nations is too

often a species of heroical romance. Its lessons are,

at all events, of a different nature from those now in

question, and its moral is far too remote to answer
the necessities of individuals. General precepts,

again, when delivered without the aid of story, com-
monly fail to produce their effect, either because

they fail to excite attention, or because the power
of applying them to particular cases remains difficult

as before. Nor do works of fiction, however excel-

lent, and even where the scene is laid as it were at

I
home, and the characters are those of a private

station, leave any very permanent impressions on
the mind. They do not carry with them a sufficient

presence and authority
;

for, the writer's first object

is, not to instruct but to please
;
and, above all, they

want that great requisite, truth, for which, in the

,
time of need, all others are abandoned and forgot.

A manual of instruction for human conduct, which,
instead of being couched in general, maxims, or cal-

culated for situations of unusual occurrence, should
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gencies of private life, would certainly be one of the^'^W^
most valuable presents which Philosophy could offer

to the bulk ofmankind. Biography makes the nearest

approach towards the compilation of such a code

;

and, as a commentary on moral duties, it is, when
faithfully executed, invaluable. But it is so in pro-

portion only to the closeness of the resemblance, and
the exactness of the detail. Minuteness, therefore,

is the characteristic and soul of biographical writing,

if its proper uses are considered.

That such a plan of delineation may be carried to

excess, indeed, is undeniable. He who is accustom-
ed to set down whatever he sees and hears, may be-

come indiscriminate in his choice, and forget the

value of his store, in the pleasure of collecting it.

To ascertain the just medium in this respect, is one
of the many things for which rules are ineffectual.

A sound judgment alone can determine the limits.

As to the licence of publication, the Biographer is

under one common restraint with authors of every
class. He violates the due boundary, if he intro-

duces into his work what is injurious to virtue, or,

if he discloses, for the purposes of general informa-

tion merely, anything which may probably affect the
interests, or wound the minds, of the living. When
that period has arrived which secures against danger*
of the latter description, even individual characters

become, to a certain extent, the property of man-
kind at large, and may be employed as a vehicle for

instruction, if exhibited with fidelity. On this score,

Mr Boswell, notwithstanding his natural promptness
and want of reserve, has, in his latest and principal

work at least, given little ground for animadversion.
His habitual quickness of feeling and liveliness of
fancy appear to have been corrected, where others

were concerned, by his love of justice, and a general
benevolence of mind.

With regard to his style of writing, a progressive

improvement in it may be discovered through his

different productions. It is, in general, well suited

to his matter, is animated and easy where he is him-
self the narrator, and bears evident marks of being
true to the original, where, as commonly happens, he
is a reporter merely. On the whole, whatever ble-

mishes may be found in it as a literary composition,
his Life of Johnson is a very valuable work, fraught
with information at once useful and pleasing. There
are few books which present learning in a more at-

tractive form ; and few where the seeds of know-
ledge are scattered more profusely.

See the Gentleman^s Magazine. Chalmers's edition

of the Biographical Dictionary, 1812 ; and the writ-

ings of Mr Boswell; passim. (ee.,\
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Botany. T^HE Liimaean System of Botany, the principles

'^'^V^^upon which it is founded, with its application to

practice, have all been amply elucidated in the fourth

volume of the Encyclopedia Britannica, The
reader will there find a general view of this cele-

brated system, including the generic characters, as

well as some of the specific differences, ofmost plants

hitherto discovered, with their qualities and uses.

The terminology of Linnaeus is explained ; his argu-

ments for the existence of sexes in flowers are de-

tailed ; his ideas of a natural method of classification,

and of its utility in leading to a knowledge of the

virtues of plants, are subjoined to a compendious

history of Botanical Science.

Objects of The writer of the present supplementary article

this Article, proposes to take a different view of the subject. This

study has, within twenty or thirty years past, become

so popular, and has been cultivated and considered

in so many different ways, that no dry systematic

detail of classification or nomenclature is at all ade-

quate to convey an idea of what Botany, as a philo-

sophical and practical pursuit, is now become. The
different modes in which different nations, or schools,

have cultivated this science ; the circumstances which

have led some botanists to the investigation of certain

subjects more than others ; and the particular success

of each ; may prove an amusing and instructive object

of contemplation. In this detail, the history of scienti-

fic Botany will appear under a new aspect, as rather an

account of what is doing, than what is accompl 'shed.

The more abstruse principles of classification will be

canvassed ; and the attention of the student may in-

cidentally be recalled to such as have been neglected,

or not sufficiently understood. The natural and ar-

tificial methods of classification having been, con-

trary to the wise intention of the great man who first

distinguished them from each other, placed in oppo-

sition, and set at variance, it becomes necessary to

investigate the pretensions of each. The natural

method of Linnaeus may thus be compared with his

artificial one, and as the competitors of the latter

have long ceased to be more than objects of mere

curiosity, we shall have occasion to show how much
the rivals of the former are indebted to both. In

the progress of this inquiry, the writer, who has

lived and studied among the chief of these botanical

polemics, during a great part of their progress, may
possibly find an occasional clue for his guidance,

which their own works would not supply. No one

can more esteem their talents, their zeal, and the

personal merits of the greater part, than the author

of these pages ; but no one is more independent of

theoretical opinions, or less dazzled by their splen-

dour, even when they do not, as is too often the

case, prove adverse to the discovery of truth. Nor
is he less anxious to avoid personal partiality. In-

corruptamjidem professis, nec amore quisguam, et sine

odio, dicendus est.

About the end of the seventeenth century, and the

beginning of the eighteenth, the necessity of some Botanj

botanical system, of arrangement as well as nomen-
clature, by which the cultivators of this pleasing ^*f^^^*'

science might understand each other, became every
System!'

day more apparent. Nor was there any deficiency

of zeal among the leaders and professors of this

science. Systems, and branches of systems, sprung

up over the whole of this ample field, each aspiring

to eminence and distinction above its neighbours.

Many of these, like the tares that fell by the way
side, soon withered for want of root

; others, like the

herba impia of the old herbalists, strove to overtop

and stifle their parents ; and all armed themselves

plentifully with thorns of offence, as well as defence,

by which they hoped finally to prevail over their nu-

merous competitors. This state of scientific warfare

did not, in the mean while, much promote the actual

knowledge of plants, though it prepared the way for

a final distribution of the numerous acquisitions,

which were daily making, by the more humble,

though not less useful, tribe, of collectors and dis-

coverers. The success of the Linnaean artificial

system is not altogether, perhaps, to be attributed

to its simplicity and facility ; nor even to the pecu-

liar attention it commanded, by its connection with

the striking phsenomenon, brought into view at the

same time, of the sexes of plants. The insufficiency,

or at least the nearly equal merits, of the many other

similar schemes that had been proposed, began to be

most strongly felt, just at the time, when the great

progress and success of practical botany, rendered

the necessity of a popular system most imperious.

While the cause of system was pending, some of the

greatest cultivators of the science were obliged to

have recourse to alphabetical arrangement. This

was the cuse witli Dillenius, the man who alone, at the

time when Linnaeus visited England, was found by him

attentive to, or capable of understanding, the sound

principles of generic distinction. These he proba-

bly understood too well to presume to judge about

universal classification. It was the fashion of the

time however for every tyro to begin with the latter

;

and the garden of knowledge was consequently too

long encumbered with abortive weeds.

Linnaeus had no sooner published and explained Scrvieei

his method of arranging plants, according to that j^.'^'''^^''®

which is generally termed the Sexual System, than it

excited considerable attention. His elegant and in-

structive Flora Lapponica could not be perused by

the philosopher or the physician, without leading its

readers occasionally aside, from the immediate ob-

jects of their inquiry, into the paths of botanical

speculation, and nwaikening in many a curiosity,

hitherto dormant, on such subjects. But the scope

of that limited Flora is by no means sufficient to

show either the necessity or the advantages of any

mode of arrangement. Linnaeus may be said to have

grasped the botanical sceptre, when, in the year

1753, he published the first edition of his Sjpecies

8
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Planlnrum ; and the commencement of his reign

must be dated from that period. The application

of his system to universal practice, in tiiis compen-
dious distribution of all the known vegetables of the

globe ; his didactic precision ; his concise, clear, and
certain style of disci'imination ; his vast erudition

displayed in synonyms
; and, perhaps as much as

any thing else, the fortunate invention of trivial or

specific names, by which his nomenclature became
as evidently commodiouSj and indeed necessarily

popular, as any part of his performance ; all these

causes co-operated to establish his authorit3^ An
immediate impulse was given to practical botany.
The vegetable productions of various countries and
districts were marshalled in due array, so as to be
accessible and useful. A common language was
established throughout the world of science ; a com-
mon stock of knowledge and experience began to

accumulate, which has ever since been increasing,

and can now never be lost. Of these partial Floras

to which we allude, those of Lapland and Sweden,
the productions of Linnaeus himself, were the models
of most of the rest, and have never, on the whole,
been excelled.

Hence arose the Linnaean school of Botany, which
though founded in Sweden, extended itself through
Holland, Germany, and more or less perfectly in

other parts of Europe, though not without impedi-
ments of which we are hereafter to

,
speak. In Bri-

tain it was firmly established, by the influence of
some of the most able pupils of Linnaeus, and
strengthened at length by the acquisition of his li-

terary remains. But these are adventitious sup-
ports. The strength of philosophical, like political,

authority is in public opinion, and the cement of its

power is public good.
As we proceed to trace the practical influence of

the Linnaean system, or rather of the facility which
it afforded, in botanical studies, it will be useful at

the same time to observe the eifecta. of adventitious

circumstances, which render botany almost a differ-

ent sort of study in different parts of the habitable

globe.

In those northern ungenial climates, where the in-

tellect of man indeed has flourished in its highest

perfection, but where the productions of nature are

comparatively sparingly bestowed, her laws have
been most investigated and best understood. The
appetite of her pupils was whetted by their danger
of starvation, and the scantiness of her supplies

trained them in habits of economy, and of the most
acute observation. The more obvious natural pro-

ductions of such climates are soon understood and
exhausted. But this very cause led Linnaeus to so

minute a scrutiny of Swedish insects, as had never
been undertaken before in any country; in conse-
quence of which a new world, as it were, opened to

his contemplation, and the great Reaumur declared
that Sweden was richer in this department than all

the rest of the globe. Such indeed was its appear-
ance, because it had been more carefully examined.
"When the ardour and acuteness of the pupils of the
Linnaean school first sought matter of employment
for their talents, some few had the means of visiting

distant, and scarcely explored, countries; but this

VOL. II. PART II.

could not be the lot of many. T^ii. greater part Botany,

were confined to their native soil ; and it is remark- ^-^V^
able that those who v/ere longest so confined, have
displayed in the sequel the greatest abilities, and
have rendered the greatest services to science, inde-

pendent of the accidents which made the labours of

others imperfect or abortive. Such men as Ehrhart
and Swartz were not to be satisfied v.'ith the general

productions of the fields or gardens to which they
had access. They had no resource but in the re-

condite mysteries of cryptogamic botanj^, in the first

instance. To these they directed their microscopic

eyes, and more discriminating minds, with the hap-
piest success. When they had derived from hence Ehrhait.

an ample harvest, Ehrhart, limited in circumstances
and opportunities, hindered moreover perhaps, in

some degree, by a singularity and independence of
character, not always favourable to worldly pros-

perity, opened to himself a new path. The native

trees of the north, and especially the hardy shrubs

and arborescent plants of the gardens, liad not, as he
judiciously discovered, received that correct atten-

tion, even from his master Linnaeus, which was re-

quisite to make them clearly understood. Difficulties

attending the study of these plants, the various

seasons in which they require to be repeatedly scru-

tinized, and the obscurity or minuteness of the parts

on which their differences depend, were by no means
calculated to deter this laborious and accurate in-

quirer. He submitted the supposed varieties of the

shrubbery, the kitchen garden, and even of the par-

terre, to the same rigorous examination, and, for the

most part, with the happiest success. His discoveries

have not received tlie notice they deserve, for his

communications were deformed with asperity and
pedantry, and he did not always keep in mind the

concise and sober principles of definition, which h\%

preceptor had both taught and practised, and to

which he owed so large a share of his well-merited

fame. Ehrhart died prematurely, but his name
ought to be cherished among those whose talents

have advanced science, and who loved" Nature, for

her own sake, with the most perfect disinterested-

ness.

The fate of Swartz has been far more propitious Swarlz.

to himself and to the literary world. Having thrown
more light upon the cryptogamic productions of
Sweden and Lapland than they had previously re-

ceived, and which has pnly been exceeded by the

more recent discoveries of the unrivalled Wahlen-
berg, he undertook a botanical investigation of the

West Indies. Carrying with him, to this promising
field of inquiry, so great a store of zeal and practi-

cal experience, his harvest was such as might well

be anticipated. Whole tribes of vegetables, which
the half-learned or half-experienced botanist, or the

superficial gatherer of simples or flowers, had totally

overlooked, now first became known to mankind.
Tropical climates were now found to be as rich as

the chill forests and dells of the north, in the vari-

ous beautiful tribes of mosses ; and the blue moun-
tains of Jamaica rivalled its most fertile groves and
savannas in the beauty, variety and singularity of

their vegetable stores.

Nor must we pass over unnoticed the discoveries Thunbeig.

3 B
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of another illus^ious disciple of Linnaeus, the cele-

brated Thunberg, who has, now for many years,

filled the professorial chair of his master, with credit

to himself and advantage to every branch of natural

science. The rare opportunity- of examining the

plants of Japan, and of studying at leisure the nume-
rous and beautiful productions of the Cape of Good
Hope, as well as of some parts of India, have thrown

in the way of Professor Thunberg a greater number
of genera, if not species of plants, than has fallen to

the lot of most learned botanists ;
except only those

who have gone round the world, or beheld the novel

scenes of New Holland. These treasures he has

contemplated and illustrated with great advantage,

so far as he has confined himself to practical botany.

We lament that he ever stepped aside to attempt

any reformation of an artificial system. It is painful

to complain of the well-meant, though mistaken en-

deavours of so amiable and candid a veteran in our

favourite science ; but what we conceive to be the

interests of that science must form our apology. We
cannot but be convinced, and the experience of

others is on our side, that discarding those principles

of the Linnaean system which are derived from the

situation of the several organs of impregnation, and

making number paramount, has the most pernicious

and inconvenient effect in most respects, without

being advantageous in any. This measure neither

renders the system more easy, nor more natural, but

for the most part the reverse of both. We have

elsewhere observed, {Introduction to Boiany, ed. 3.

358,) that the amentaceous plants are of all others

most uncertain in the number of their stamens, of

which Linnaeus could not but be aware. " Even
the species of the same genus, as well as individuals

of each species, differ among themselves. How un-

wise and unscientific then is it, to take as a primary

mark of discrimination, what nature has evidently

made of less consequence here than in any other

case !" When such plants are, in the first place, set

apart and distinguished, by their monoecious or dioe-

cious structure, which is liable to so little objection

or difficulty, their uncertainty with respect to the

secondary character is of little moment ; their ge-

nera being few, and the orders of each class widely

constructed as to number of stamens. Linnaeus,

doubtless, would have been glad to have preserv-

ed, if possible, the uniformity and simplicity of his

plan ; but if he found it impracticable, who shall

correct him? Such an attempt is too like the en-

tomological scheme of the otherwise ingenious and
able Fabricius. The great preceptor having arrang-

ed the larger tribes of animals by the organs with

which they take their various food, and which are

therefore accommodated to their several wants, and
indicative of even their mental, as well as constitu-

tional, characters, Fabricius his pupil would neces-

sarily extend this system to insects. But nothing

can be more misapplied. Feeding is not the busi-

ness of perfect insects. Many of them never eat

at all, the business of their existence through the

whole of their perfect state, being the propagation

of their species. Hence the organs of their mouth
lead to no natural distinctions,, and the characters

deduced therefrom prove, moreover, so difficult,

that it is notorious they could not generally be ap- Botar

plied to practice by Fabricius himself, he having, in
the common course of his studies, been chiefly re-
gulated by the external appearance of the insects he
described. This external appearance, depending on
the form and texture of their wings, and the shape
of their own peculiar organs, the antenncBi aflPords

in fact the easiest, as well as the most natural, clue
to their arrangement and discrimination.

As we presume to criticise the systematic errors
of great practical observers, it cannot but occur to
our recollection how very few persons have excelled
in both these departments. Ray, Linnaeus, and per-
haps Tournefort, may be allowed this distinction.

We can scarcely add a fourth name to this brief ca-
talogue. The most excellent practical botanists of
the Linnaean school have been such as hardly be-
stowed a thought on the framing of systems. Such
was the distinguished Solander, who rivalled his pre-
ceptor in acuteness of discrimination, and even in

precision and elegance of definition. Such is another
eminent man, more extensively conversant with
plants, more accurate in distinguishing, and more
ready in recollecting them, than almost any other
person with whom we have associated. Yet we
have heard this great botanist declare, that however
he might confide in his own judgment with regard to

a species, or a genus of plants, he pretended to form
no opinion of classes and orders. Men of so much
experience know too much, to be satisfied with their

acquirements, or to draw extensive conclusions from
what they think insufficient premises. Others, with

a quarter of their knowledge, find no difiiculty ia

building systems, and proceed with great alacrity,

till they find themselves encumbered with their own
rubbish ; happy if their doubts and uncertainties will,

afford them a tolerable screen or shelter ! But we
here anticipate remarks, which will come with more
propriety hereafter. We return from the consider-

ation of the labours of particular botanists, to that

of the diversities of nature and circumstance.

While it is remarked that in the cold regions of
the north, the skill of the deep and learned botanist

is chiefly exercised on the minute and intricate cryp-

togamic tribes, we are not to infer that Nature is not

every where rich in beauty and variety. Mosses
and Lichens afford inexhaustible amusement and
admiration to the curious inquirer, nor are more
gorgeous productions entirely wanting. Even Lap-
land boasts her Pedicularis Sceptrum, never seen
alive out of her limits, and Siberia offers her own
beautiful crimson Ci/pripedium, to console for a
moment the miserable banished victims of Imperial

caprice. Kotzebue, though ignorant of botany, did

not pass this lovely plant unnoticed, even in the

height of his distress. The authoress of the pleasing

little novel called " Elizabeth," has represented in a
just light .the botanic scenery of that otherwise in-

hospitable country ; yet it must be allowed that its

rarities are not numerous, except perhaps in those

microscopic tribes already mentioned.

Let us in imagination traverse the globe, to a New H«
country where the very reverse is the case. From
the representations, or accounts, that have been given

of New Holland, it seems no very beautiful or pic-
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turesque country, such as is likely to form or to in-

spire a poet. Indeed the dregs of the community
which we have poured out upon its shores, must

probably subside, and purge themselves, before any

thing like a poet, or a disinterested lover of nature,

can arise from so foul a source. There seems how-

ever to be no transition of seasons, in the climate it-

self, to excite hope, or to expand the heart and

fancy ; like a Siberian or Alpine spring, bursting at

once from the icy fetters of a sublime though awful

winter. Yet in New Holland all is new and wonder-

ful to the botanist. The most common plants there

are unlike every thing known before, and those

which, at first sight, look like old acquaintances,

are found, on a near approach, to be strangers,

speaking a different language from what he has been
used to, and not to be trusted without a minute in-

quiry at every step.

The botany of the Cape of Good Hope, so well

illustrated by Thunberg, and with whose treasures he
scattered a charm around the couch of the dying

Linnaeus, most resembles that of New Holland.

At least these countries agree in the hard, rigid,

dwarfish character of their plants. But the Cape
has the advantage in general beauty of flowers, as

well as in a transition of seasons. After the dry
time of the year, when every thing but the Aloe
and Mesembryanthemum tribes is burnt up, and
during which innumerable bulbs are scattered by
the winds and driving sands, over the face of the
country, the succeeding showers raise up a new and
most beautiful progeny from those bulbs. The fa-

milies of Ixia, Gladiolus, Iris, Antholyza, Oxalis,

and many others, then appear in all their splendour.

Some of them, the least gaudy, scent the evening
air with an unrivalled perfume, whilst others dazzle

the beholder with the most vivid scarlet or crimson
hues, as they welcome the morning sun.

The lovely Floras of the Alps and the Tropics

contend, perhaps most powerfully, for the admira-

tion of a botanist of taste, who is a genuine lover of

nature, without which feeling, in some degree of

perfection, even botany can but feebly charm. Of
one of these the writer can speak from experience ;

of the other only by report ; but he has had frequent

opportunities of remarking, that the greatest enthu-

siasts in the science, have been alpine botanists.

The expressions of Haller and Scop^^li on this sub-

ject go to the heart. The air, the climate, the

charms of animal existence in its highest perfection,

are associated with our delight in the beauty and
profusion of nature. In hot climates, the insupport-

able languor, the difficulty of bodily exertion, the

usual ill health, and the effects of unwholesome in-

stead of salutary fatigue, are described as sufficient

to counterbalance even the pleasure which arises

from the boundless variety, and infinite beauty, of
the creation around. The flowery trees of a tropi-

cal forest raise themselves far above the human
grasp. They must be felled before we can gather
their blossoms. The insidious and mortal reptile

twines among their boughs, and the venomous insect

stings beneath their shade. We who enjoy the pro-

ductions of these climates in peace and safety in our
gardens, may well acknowledge our obligations to

I>otaiiv.the labour and zeal of those who, by arduous journies

and painful researches, supply us with the riches of
*

every country in succession. We do not, indeed, enjoy

them in perfection, but we can study and investi-

gate at leisure their various beauties and distinctions.

We can compare them with our books, and profit by
the acuteness of former observers. We can perpe-

tuate, by the help of the pencil or the pen, whatever

is novel or curious. We can preserve the plants

and flowers themselves for subsequent examination,

and return to them again and again in our closet,

when winter has fixed his seal on all the instruction

and pleasure afforded by the vegetable creation

abroad. Yet let not the sedentary botanist exult in

his riches, or rejoice too heedlessly in the abundance

of his resources. A plant gathered in its native

soil, and ascertained by methodical exavnlnation, is

more impressed on the memory, as well as more
dear to the imagination, than many that are acquired

with ease, and named by tradition or report. The
labours of its acquisition and determination enhance

its value, and the accompaniments of deliglitfui

scenery, or pleasing society, are recollected, when
difficulties and toils are forgotten.

The western continent is, with respect to Botlliy, America,

almost a world in itself. There exists, indeed, a

general affinity between the plants of North Ameri-

ca and those of Europe, and many species of the

arctic regions, are the same in both ; but there are

few common to the more temperate climates of each.

A considerable number communicated by Kalm to

Linnaeus, which the latter considered as identified

with certain well-known plants of our quarter of the

world, prove, on more accurate examination, to be
corresponding, but distinct species. Instances oc-

cur in the genera of Carpimis, Corylus^ Quercus, as

well as in the Orchis tribe, and others. These points

of resemblance are found* mostly amoag««<^^, vege-

table productions of the eastern regions of North

America. Mexico, and what little we know of the

intermediate space, abound with different and pecu-

liar productions. So, in South America ; Peru,

Guiana, Brasil, &c. have all their appropriate plants,

of which we know as yet enough to excite our curi-

osity, rather than to satisfy it. Whatever has hither-

to been given to the world respecting American bo-

tany has had one considerable advantage. Each
Flora has been founded on the knowledge and ex-

perience of some one or more persons, long resident,

and in a manner naturalized, in the countries illus-

trated. Those regions commonly comprehended under
the name of North America, have afforded materials

for the Flora Boreali- Americana of Michaux, and
the more complete and correct Flora Americce Sep-

tentrionalis of Pursh. Michaux, Wangenheim, and
Marshall, have particularly illustrated the trees of

those countries. But all these works have been en-

riched by the communications and assistance of men
who iiad much more extensive and repeated oppor-

tunities of observation than their authors, except

Mr Marshall, could have. Such are the venerable

John Bartram, the Reverend Dr Muhlenberg,
M< .Nsr> L'iayton, Walter, Lyon, &c. The Mexican
Floia has received, for a long course of years, the

attention of the able and learned Mutis, who Ipng

m



380 B 0 T A N Y.
Botany, corresponded with Linnaeus, and whose countrymen yet, as a first attempt, it deserves our thanks. In

^"'^V^ have prepared the sumptuous Flora Peruviana ; speaking of Indian botany, shall we withhold our
each of the authors of which has repeatedly tra- homage from that great and sublime genius Sir Wii-
versed, at various seasons, the rich and interesting liam Jones ? who honoured this study with his culti-

regions, whose botanical treasures make so splendid vation, and, like every thing else that he touched, re-

and novel an appearance in those volumes. Of fined, elevated, and elucidated it, with a beam of
those treasures, we have still more to learn from the more than mortal radiance. No man was ever more
unrivalled Humboldt. The French botanist Aublet, truly sensible of the charms of this innocent and ele-

after having gained considerable experience in the gant pursuit ; and whenever he adverted to it, all

Mauritius, resided for many years in Cayenne and the luminous illustrations of learning, and even the
Guiana, for the purpose of studying the plants of magic graces of poetry, flowed from his pen.
those countries, of v/hich his work, in four quarto But we must extend our view beyond the utmost Soutl

volumes, gives so ample a history and representa- bounds of India, and of the then discovered world, to

tion. trace the steps of those adventurous circumnavigators

All the writers just named have been practical who sought out, not only new plants, but new coun-
botanists. They have generally excelled in specific tries, for botanical examination. The names of Banks
discrimination, nor have they neglected the study of and Solander have, for nearly half a century, been
generic distinctions. Any thing further they have in every body's mouth. Their taste, their know-
scarcely attempted. It is remarkable that they have ledge, their liberality, have diffused a charm and a
all followed, not only the Linnaean principles of de- popularity over all their pursuits ; and those who
finition and nomenclature, but the Linnsean artificial never heard of botany before, have learned to con-

system of classification. This same system was sider it with respect and admiration, as the object to

chosen by the veteran Jacquin, in his well-known which a man of rank, riches and talents, devotes his

work on West Indian plants, entitled Stirpium Ameri- life and his fortune ; who while he adds, every sea-

cdharum Histona, as well as by Browne in his His' son, something of novelty and beauty to our gardens,

tort/ of Jamaica ; not to mention Sv/artz, in his has given the Bread-fruit to the West Indies, and is

Flora Indice Occidentalis, who only wanders a little ever on the watch to prompt, or to further, any
out of the way, to adopt some of Thunberg's altera- scheme of public advantage. With the recollection

tions. We cannot but observe, that in the very de- of such men must also be associated the names of

partment of botany in which he has most signalized the learned Forsters, father and son, of Sparrmann,
himself, and with which he is most philosophically and of Menzies, who have all accomplished the

conversant, the Orchidece, he totally rejects the ideas same perilous course, and enriched their belo\'^d

of Thunberg. science. The cryptogamic acquisitions of the latter

East Indies. "^"^ twvn our eyes to the oriental world, we in New Zealand, prove him to have attended to that

shall find that the seeds of Linnaean botany, sown by branch of botany with extraordinary success, and at

Koenig, have sprung up and produced successive the same timeevince the richesof that remote country,

harvests among the pious missionaries at Tranque- Indeed, it appears that any country proves rich, un-

bar, who still continue to interweave a sprig of der the inspection of a sufiiciently careful investiga-

science, from time to time, among their amaranthine tor. The labours of these botanists have all been
wreaths which are not of this world. India too has conducted according to the principles and classifica-

long possessed a practical botanist of indefatigable tion of Linnaeus. Forster, under Sparrmann's aus-

exertion and ardour, who has thrown more light up- pices, has judiciously pointed out, and attempted to

on its vegetable riches, with the important svtbject remedy, defects that their peculiar opportunities en-

of their qualities and uses, than any one since the abled them to discover, but with no invidious aim.

days of Rheede and Rumphius. It is scarcely ne- They laboured, not to overthrow or undermine a
cessary to name Dr Roxburgh, whose recent loss we system, which they found on the whole to answer

deeply lament, and whose acquisitions and learned the purpose of readily communicating their discove-

remarks are given to the world by the munificence ries, but to CQ|;rect and strengthen it for the advan-

of the East India Company, in a style which no tage of those who might come after them. It is

prince has ever rivalled. That enthusiastic admirer much to be lamented that, except the Nova Genera
of nature. Colonel Hardwicke, and the learned bota- Plantarumy we have as yet so short and compendious
nist Dr Francis Buchanan, have also contributed an account of the acquisitions made in their voyage,

greatly to increase our knowledge of Indian botany. To the technical history of these, however, the

The latter has enjoyed the advantage of investigat- younger Forster has commendably added whatever

ing, for the first time, the remote and singular coun- he could supply of practical utility, and has thus

try of Nepaal; so prolific in beautiful and uncom- given us all the information within the compass of

mon plants, that few parts of the world can exceed his means.

it, and yet meeting, in several points, not only the Long since the voyages of these celebrated natu-

Floras of the lower regions and islands of India, but ralists, the same remote countries have been visited,

those of Japan, China, and even Siberia. The only in our own days, by two learned botanists more es-

systematic work on East Indian plants, is the Flora pecially ; these are M. La Billardiere, and Mr
Indica of Burmann, which is classed according to Brown, Librarian of the Linnaean Society. The
the Linnaean artificial method. We cannot but wish former has published an account of the Plants of

it were more worthy of the system or the subject ; New Holland, in two volumes folio, with fine en»
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gravings ; the latter has favoured the botanical

world with one volume of a most acute and learned

Prodromus o( his discoveries. As his voyage was

made at the public expense, we may trust that the

government will consider itself bound to enable him

to publish the whole of his acquisitions, in such a

manner as to be generally useful. His own accura-

cy of observation, illustrated by the drawings of the

iaimitable Bauer, cannot fail to produce such a work

as, we will venture to pronounce, has never been

equalled. M. La Billardiere has disposed his book

according to the system of Linnaeus, a rare example

in France, where any thing not French usually comes

but ill recommended. Mr Brown, on the other

hand, has written his Prodrojnus, at least, on the

principles of classification established by the cele-

brated Jussieu, the great champion of a natural sys-

tem of his own. On this subject we postpone our

remarks for the present. Before we can enter on

the subject of natural classification, it is necessary to

consider the state and progress of botany, for some
years past, in the schools, and among the writers, of

Europe.

of Sweden has continued to maintain her long esta-

blished rank in the several departments of natural

science, nor has Denmark been behind-hand with

her neighbour and ancient rival. The son and suc-

cessor of the great Linnaeus endeavoured to follow

his father's steps, and was ambitious of not being left

very far in the rear ; a commendable aim, which his

short life, to say nothing of his talents or experience,

disabled him from accomplishing. He completed,

and gave to the world, the unfinished materials

which his father had left, for a Supplement to his

Species Plantarum and Ma7iiissce, and having en-

riched the book with many communications of Thun-
berg and others, as well as a number of original

remarks, he felt a strong desire, not altogether un-

pardonable, of being thought the principal author of

the work. All uncertainty on this subject, where-

evcr other helps fail, is removed by the original ma-
nuscript of the Supplementum Plantarum in our pos-

session, Ehrhart superintended the printing of this

work, and made some alterations in the manuscript,

traces of which are perceptible in the affected Greek
names, given to some species of Carex, Mespilus,

&c., as well as in their sesquipedalian specific cha-

racters. But he had introduced his own new genera

of Mosses ; which the younger Linnaeus thought so

alarming an innovation, that he ordered the sheet

which contained these matters to be cancelled. We
are possessed of a copy, which shows the genera in

question to be almost all well founded, and what are

EM)w, under Hedwig's sanction, generally received,

though by other names. The descriptions of

Ehrhart are precise and correct, though his termi-

nology is exceptionable, full of innovations, and
crabbed expressions. Two years, almost immediate-

ly preceding the death of the younger Linnaeus,

were spent by the latter in visiting England, France

and Holland, and were employed to very great ad-

vantage, in augmenting his collection of natural pro-

ductions, as well as his scientific skill. During this

tour, he attached himself strongly, through the me-
dium of his old friend SoJander, to Sir Joseph Banks;

and while in France, he almost planted, or at least Kotany.

greatly advanced, a Linnasan school in that kingdom. ^^^V^-^

He had scarcely resumed his professorial office at

home, when he was unexpectedly taken off, by an
acute disease, in his forty-second year. Of the ta-

lents and performances of his successor Tbunberg,

who still with honour, fills the chair of the Hudbecka
and the Linnaei, we have already spoken. Dr
Swartz is the Bergian professor of Botany at Stock-

holm. The Trmisactions of the Upsai Academy,
founded by the younger Rudbeck, are continued oc-

casionally ; and those of the Stockholm one, whose
foundations were laid by Linnaeus, are published re-

gularly. Both are from time to time enriched with

botanical communications, worthy of the pupils of

so illustrious a school. A veteran in botanical science,

Professor Retzius, still presides at the University of

Lund. The worthy and accurate Afzelius, well

known in England, who accomplished a hazardous

botanical expedition to Sierra Leone, is the coadju-

tor of Professor Thunberg ; and the difficult subject

of Lichens, under the hands of Dr Acharius, is be-

come so vast and so diversified, as to be almost a
science of itself.

Denmark has alway possessed some acute and of I'cn-

learned botanists, and has, more than most other '"^''^

'

countries, been supplied with dried specimens of

plants, as an article of commerce, from her West or

East Indian establishments. Oeder, the original au-

thor of the Flora Danica, and MuUer its continua-

tor, have distinguished themselves ; but their fame is

inferior to that of the late Professor Vahl, who stu-

died under the celebrated Linnaeus, and who is the

author of several excellent descriptive works. He
undertook no less than a new Species, or, as he en-

titled it, Eniimeratio, Plantarum, an admirable per-

formance, cut short by his death at the end of the

second volume, which finishes the class and order Tri-

andria Monogynia. It is almost superfluous to men-
tion, that Afzelius and Retzius, as well as Vahl, in

all they have given to the world, have followed the

system of their great master. The Flora Danica,

chiefly a collection of plates, with few synonyms and
no descriptions, has come forth, from time to time,

.

for above fifty years past, in fasciculi, without any
order, and is still incomplete. It was undertaken by
royal command, and, in a great measure, at the sove-

reign's expense ;
though regularly sold, except some

copies presented to certain distinguished men, as

Linnaeus.

After the example of Denmark, Sweden, &c. Rus- of Russia
j

sia has been desirous of promoting, throughout its

vast dependencies, an attention to natural knowledge.

Nor was any country ever more fortunate in the pos-

session of an active and intelligent naturalist. The
celebrated Pallas successfully devoted a long life to

these pursuits, and to the communication of his dis-

coveries and observations. He prompted the Em-
press Catharine to offer an unlimited sum for the

museum, library, and manuscripts of Linnaeus
;
but,

fortunately for their present possessor, the offer was
made too late.- A Flora Rossica, on the most mag-
nificent scale, was undertaken by Pallas, his Imperial

mistress proposing to defray the cost of the whole

undertaking, not merely for sale, but for gratuitous
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Botany, presentation, on the most princely scale, to all who

'^'^'V^ had any taste or ability to make use of the book.

This well-intended munificence was the cause of the

ruin of the project. Half of a first volume was be-

stowed as the Empress intended. But the second

part, instead of following the destination of the first,

got into the hands of interested people, who defeat-

ed the liberal designs of their sovereign, misapplied

her money, and by the disgust and disappointment

which ensued, prevented the continuance of the work.

Those who wished to complete their sets, or to ob-

tain the book at all, were obliged to become clandes-

tine purchasers, buying, as a favour, what they ought

to have received as a free gift ; and were moreover,

like the writer of this, often obliged to put up with

imperfect copies. In like manner the intentions of

the great Mr Howard, respecting his book on pri-

sons, were rendered ineffectual, by the disgraceful

avarice of certain London booksellers, who imme-
diately bought up, and sold at a greatly advanced

price, the whole edition, which its benevolent author

had destined to be accessible to every body at an

unusually cheap rate. These examples, amongst
others, show that it is the most difficult thing in the

world to employ patronage, as well as gratuitous cha-

rity of any kind, to real advantage, except under the

guidance of the most rigorous discretion. " All

that men of power can do for men of genius," says

Gray, if we recollect aright, " is to leave them at

liberty, or they become like birds in a cage," whose
song is no longer that of nature and enjoyment.

The great and the affluent may foster and encou-

rage science and literature, by their countenance,

their attention, and a free, not overwhelming, libe-

rality. But when princes become publishers of

books, or directors of academies, they generally do

more harm than good. They descend from their

station, and lose sight perhaps of their higher and

peculiar duties, which consist in promoting the gene-

ral prosperity, peace, and liberty of their subjects,

under the benign influence of which, every art,

science, or pursuit, that can be beneficial to man-
kind, is sure to flourish without much gratuitous as-

sistance.

of Germa- Several of the immediate scholars of the illustri-

ny; ous Swedish naturalist were planted in different parts

of Germany. Murray, to whom he entrusted the

publication of lhat compendious volume, entitled,

Systema Vegetabilium, and who printed two succes-

sive editions of the work, was seated as Professor at

Gottingen. Giseke was established at Hamburgh,
and, after the death of Linnaeus, gave to the world

such an edition as he was able to compile, from his

own notes and those of Fabricius, of the lectures of

their late preceptor, on the Natural Orders of Plants.

His ideas on this subject Linnaeus himself always con-

sidered as too imperfect to be published, except in the

form of a sketch or index, at the end of his Genera

Plantarum. The venerable patriarch. Professor Jac-

quin, still survives at Vienna, where he, and his wor-

thy son, have enriched botany with a number of

splendid and useful works. They have , given to the

public several labours of the excellent practical bo-

tanist Wulfen, and others, which might, but for their

encouragement, have been lost. The highly valua-

ble publication of Host on grasses, is conducted on Boti

the plan of Jacquin'* works. His Synopsis of Aus-
trian plants is an excellent Flora, disposed according
to the Sexual System, as is the more ample Tenia-
men Florce Germanicce of the celebrated Dr Roth,
one of the best practical European botanists, and
more deeply versed than most others in crjptogamic
lore. The best Linnasan Flora, as far as it goes, that
the world has yet seen, we speak it without any ex-
ception, is the Flora Germanica of Professor Schra-
der of Gottingen, the first volume of which, com-
prising the first three classes of the sexual system,
was published in 1806. The correct distinctions,

well-digested synonyms, and complete descriptions of
this work, are altogether unrivalled. If the whole
should be equally well executed, for which the long-
est life would be scarcely sufficient, it must ever be
the standard book of European botany. Its descrip-

tions of grasses are worthy to accompany the exqui-
site engravings of tlie same tribe from the hand of
Leers, published at Herborn in 1775, which excel
evei-y other botanical representation that we have ex-
amined. They will bear, and indeed they require,

the application of a magnifying-glass, like the plants

themselves. The purchaser of this little volume must
however beware of the second edition, whose plates

are good for little or nothing. The name of Schra-
der has long been distinguished in Cryptogamic Bo-
tany. In this pursuit, the industrious and accurate
botanists of Germany, shut out from extensive op-
portunities of studying exotic plants, have had full

scope for their zeal and abilities. In this field the
Leipsic school has distinguished itself. Here the
great Schreber first began his career with some of
the most perfect cryptogamic works, especially on
the minute genus Phascum. Here the same author
published his excellent Flora Lipsiensis, his labori-

ous practical work on Grasses, and finally his im-
proved edition of the Genera Plantarum of his friend

Linnaeus. But, above all, Leipsic is famous for be-
ing the residence of Hedwig, whose discoveries, re-

lative to the fructification and generic chai-acters of

Mosses, form an era in botanic science. Under the

hands of such an observer, that elegant tribe displays

itself with a degree of beauty, variety and singularity,

which vies with the most admired h6rbs and flowers,

and confirms the Linnaean doctrine of impregnation,

which the more obvious organs of the latter had
originally taught. Nor must we, in speaking of

cryptogamic plants, neglect here to record the names
of Weis, Weber, Mohr, Schmidel, Esper, and espe-

cially Hoffmann ; the plates of the latter, illustrating

the Lichen ti'ibe, are models of beauty and correct-

ness. His Flora Germanica is a most convenient

and compendious manual, after the Linnaean system.

Fungi have been studied in Germany with pecuhar

care and minuteness. The leading systematic au-

thor in this obscure tribe, Persoon, was indeed born,

of Dutch parents, at the Cape of Good Hope ; but

he studied and published at Gottingen. Two writ-

ers, of the name of Albertini and Schweiniz, have

published the most minute and accurate exemplifi-

cation of this natural order, in an octavo volume, at

Leipsic, in the year 1 805, comprising the Fungi of

the district of Niski in Upper Lusatia. If their £i-
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less elaborately detailed than Schrader's, their de-

scriptions make ample amends.

The German school of botany has, for a long pe-

^ riod, been almost completely Linnaean. This how-

ever was not always the case, for, in the earlier part

of his career, the learned Swede was attacked more

repeatedly and severely from this quarter of the

world than any other ; his ridiculous critic Sieges,

beck of Petersburgh excepted, who would not admit

the doctrine of the sexes of plants, because the pol-

len of one flower may fly upon another, and his pu-

rity could not bear the idea of such adultery in Na-

ture. Numerous methods of arrangement appeared

in Germany, from the pens of Heister, Ludwig,

Haller, and others, and even Schreber adopted a

system like some of these in his Flora above men-

tioned. It would be to no purpose now to criticise

these attempts. They cannot rank as natural sys-

tems, nor have they the convenience of artificial

ones. Part of their principles are derived from Lin-

naeus, others from Rivinus. Their authors were not

extensively conversant with plants, nor trained in

any sound principles of generic discrimination or

combination. They set oft" with alacrity, but were

soon entangled in their own difficulties, and were

left by Linnaeus to answer themselves or each other.

We here mention these learned systematics, for

learned they were thought by themselves and their

pupils, merely because they will scarcely require

animadversion, when we come to canvass the great

question of natural and artificial classification, they

having had no distinct ideas of a difference between

the two. Hedwig used frequently to lament, that

his preceptor Ludwig had never perfected his sys-

tem of arrangement ; but from what he has given to

the world, we see no great room to suppose he had
any thing very excellent in reserve. Unexecuted
projects are magnified in the mists of uncertainty.

We have ventured elsewhere, in a biographical ac-

count of Hedwig, to remark, that even that ingeni-

ous man " did not imbibe under Ludwig, anything

of the true philosophical principles of arrangement,

the talents for which are granted to very few, and

are scarcely ever of German growth. We mean no

invidious reflections on any nation or people. Each

has its appropriate merits, and all are useful toge-

ther in science, like different characters on the

theatre of human life."

Germany may well dispense with any laurels ob-

tained by the very secondary merit of speculative

schemes of classification, when she can claim the

honour of having produced such a practical observer

as Gaertner. This indefatigable botanist devoted

himself to the investigation of the fruits and seeds of

plants. Being eminently skilled in the use of the

pencil, he has,, like Hedwig, faithfully recorded,

what he no less acutely detected. The path he

Struck out for himself, of delineating and describing

in detail, with magnified dissections, every part of

the seed and seed-vessel of each genus within his

reach, had never been explored before in so regular

and methodical a manner. Botanists of the Linnaean

school are justly censurable for having paid too lit-

tle attention to the structure of these important parts,
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in their generic characters. Indeed it may be said, Botany.

that if they were able to establish good genera with-

out them, and, after the example of their leader,

merely preferred the more obvious and distinct or-

gans, when sufficient for their purpose, their conduct

was justifiable. If generic principles be natural and

certain, it matters not on what parts of the fructifi-

cation they are founded ; nor is the inflorescence, or

even the herb or root, rejected by sound philoso-

phers, but because they are found to lead only to

unnatural and uncertain characters. It is therefore

extremely to the honour of Linnaeus, Gaertner and

Jussieu, that their conceptions of genera are almost

entirely the same. They meet in almost every point,

however different the paths by which they pursue

their inquiries. Their labours illustrate and confirm

each other. Even Tournefort, who conceived so

well, on the whole, the distinctions of genera, which

he could but ill define, receives new strength from

their knowledge, which does not overturn his imper-

fect performances, but improve them. The accurate

student of natural genera cannot fail to perceive,

that whei-e Gaertner differs from Linnaeus, which is

but in a very few material instances, such as his nu-

merous subdivision of the genus Fumaria, and his

distribution of the compound flowers, it arises from

his too intent and exclusive consideration of one part

of the fructification, instead of an enlarged and com-

prehensive view of the whole. In other words, he

neglects the Linnaean maxim, that " the genus

should give the character, not the character the ge-

nus." Such at least appears to us the case in Fu-
marin. In the syngenesious family, being so very

natural in itself, the discrimination of natural genera

becomes in consequence so difficult, that Gaertner

and Linnaeus may well be excused if they do not

entirely agree, and they perhaps may both be satis-

fied with the honour of having collected materials,

and disposed them in different points of view, for the

use of some future systematic, who may decide be-

tween them. However exact Gaertner may have

been in discriminating the parts of seeds, we believe

him mistaken in distinguishing the vitellus as a sepa-

rate organ, distinct in functions from the cotyledons.

His readers will also do well, while they profit by his

generally excellent principles, not to admit any of

his rules as absolute. They may serve as a clue to

the intricacies of Nature, but they must not over-

rule her laws. Still less is our great carpologist to

be implicitly followed in physiological doctrines or

reasonings ; witness his feeble and incorrect attack

on Hedwig^s opinions, or rather demonstrations, re-

specting the impregnation of Mosses. His criticisms

of Linnaeus are not always marked witli that candour

which becomes a disinterested lover of truth and
nature, nor can we applaud in general his changes

of nomenclature, or of terminology
;
especially when

he unphilosophically calls the germen of Linnaeus,

the ovarium, a word long ago rejected, as erroneous

when applied to plant?. These however are slight

blemishes, in a reputation which will last as long as

scientific botany is cultivated at all. Botanists can

now no longer neglect, but at their own peril, the

parts which Goertner has called into notice, and to

the scrutiny of which, directed by his'faithful guid-
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Botany, ance, the physiologist and the systematic must often,

'^""''V''*^ in future, recur.
of Prussia; We shall close this part of our subject with the

mention of the Berlin school, where Gleditsch, who,
in 1740, repelled the attacks of Sieg?sbeck on Lin-
naeus, was Professor, and published a botanical sys-

tem, founded on the situation, or insertion, of the

stamens ; the subordinate divisions being taken from
the number of the same parts ; so that it is, in the

latter respect, a sort of inversion of the Linnaean
method. In the former, or the outline of its plan,

the system of Gleditsch is in some measure an anti-

cipation of that of Jussieu. Berlin has of late been
much distinguished for the study of natural liistory,

and possesses a society of its own, devoted to that

pursuit. Its greatest ornament was the late Profes-

sor Willdenow, who if he fell under the lash of the

more accurate Afzehus, is entitled to the gratitude

of his fellow-labourers, not for theoretical specula-

tions, but for the useful and arduous undertaking of

a Species Pla?itarum, on the Linnaean plan, being in-,

deed an edition of the same work of Linnaeus, en-
riched with recent discoveries. This book, left un-
finished at the end of the first order of the CryptO'

- gamia, by the death of the editor, wants only a ge-
neral index to render it sufficiently complete. The
Musci, Lichenes, and Fungi, are systematically treat-

ed in the separate works of writers devoted to those

particular, and now very extensive, subjects, from
whom Willdenow could but have been a compiler.

With the Filices, which he lived to publish, he was
practically conversant. His insertion of the essential

generic characters, throughout these volumes, is an
useful additiori, and now become necessary in every
similar undertaking,

of Holland ; Little can be said of Holland in this review of

the botanical state of Europe for a few years past.

The Leyden garden has always been kept up, espe-

cially during the life of the late Professor David Van
Royen, with due care and attention ; we know little

of its fate in the subsequent convulsed state of the

country. Botany has long been on the decline at

Amsterdam, though we are indebted to that garden
for having first received, and afterwards communi-
cated to other countries, such acquisitions of Thun-
berg in Japan as escaped the perils of importation.

ofSvvitzer- fhe botany of Switzerland may, most commo-
^ ' diously, be considered in the next place. Here, in

his native country, the great Haller, after a long re-

sidence at Gottingen, was finally established. Its

rich and charming Flora has been illustrated by his

classical pen, with peculiar success. Every body is

conversant with the second edition of his work, pub-
lished in 176.8, in S vols, folio, and entitled, Historia

fitirpium Indigenarum Helvetice, with its inimitable

engravings, of the Orchis tribe more particularly.

But few persons, who have not laboured with some at-

tention at the botany of Switzerland, are aware of the

superior value, in point of accuracy, of the original

edition of the same work, published in 1742, under
the title of Enumeratio Methodica Stirpium Helvetice

Indigenarum. This edition is indispensable to those

who wish fully to understand the subject, or to ap-

preciate Haller's transcendent knowledge and abili-

ties. These works are classed after a system of his

own, intended to be more consonant with nature Roi

than the Linnasan sexual method. We can scarcely
say that it is so, on the whole ; nor is it, on the other
hand, constructed according to any uniformity of
plan. The number of the stamens, compared with
that of the segments of the corolla, or its petals, re-
gulate the characters of several classes, and those
are artificial. Others are assumed as natural, and
are for the most part really so, but their characters
are frequently taken from Linnaeus, even from his

artificial system, as the Cruciatce, and the Apetalce,
Lord Bute has well said, that Haller was a Linnaean
in disguise. His classification however was merely
intended to answer his own purpose, with respect to
the Swiss plants ; for he was not a general botanist,

nor had he a sufficiently comprehensive view of the
subject to form a general system, or even to be
aware of the difficulties of such an undertaking.
He ought not therefore to be obnoxious to criticism

in that view. His method has served for the use of
his scholars, as the Linnaean one serves English bo-
tanists, by way of a dic^ionar3^ Som.e such is ne-
cessary ; and those who should begfn to decide on the
merits of a system, before they know plants, would
most assuredly be in danger of appearing more
learned to themselves than to others. We cannot
exculpate Haller from some degree of prejudice in

rejecting real improvements of Linnaeus, which are
independant of classification ; such as his triviail or

specific names, by which every species is spoken of
at once, in one word, mostly so contrived as to assist

the memory, by an indication of the character, ap-
pearance, history, or use, of the plant. What did
the great Swiss botanist substitute in the place of
this contrivance ? A series of numbers, burthensome
to the memory, destitute of information, accommo-
dated to his own book only, and necessarily liable

to total change on the introduction of every new-
discovered species ! At the same time that he re-

jected the luminous nomenclature of his old friend

and fellow-student, who had laboured in the most
ingenuous terms to deprecate his jealousy, he paid a
tacit homage to its merit, by contending that the

honour of this invention was due to Rivinus. In
this he was not less incorrect than uncandid, the

short names of Rivinus being designed as specific

characters, for which purpose Haller knew, as well

as Linnaeus, they were unfit. Useful specific cha-

racters he himself constructed on the plan of Linnae-

us, with some little variation, not always perhaps for

the better, as to sti'ictness of principle, but often

strikingly expressive. Here, as in every thing con-

nected with practical botany, he shines. The most
rigid Linnasan, whose soul is not entirely shrivelled

up with dry aphorisms and prejudice, must love

Haller for his taste and enthusiasm, and the Flora of

Switzerland as much for his sake as its own. No
wonder that his pupils multiplied, and formed a band
of enthusiasts, tenacious of even the imperfections of

their master. The line of demarcation is now no
longer distinctly drawn between them and the equal-

ly zealous scholars of the northern sage. The ami-

able and lamented Davall strove to profit by the la-

bours of both. The Alpine botanists of France and
Italy have served to amalgamate the Swedish and
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the Helvetian schools. The Flora of Dauphiny by

Villars is nearly Linnaean in system, and the prin-

ciples of the veteran Bellardi of Turin are entirely

so; though he has been, in some of his publications,

obliged to conform to the method of his late precep-

tor, the venerable Allioni, who in spite of all remon-

strance, had the ambition of forming a system of

his own. His Flora Pedemontana is disposed ac-

cording to this system, an unnatural and inconveni-

ent jumble of the ideas of Rivinus, Tournefort, and

others. This work is also faulty in the neglect of

specific definitions, so that its plates and occasional

descriptions are alone what render it useful; nor

would it perhaps, but for the uncommon abundance

of rare species, be consulted at all.

We may glance over the botany of Ital)^ to whose

boundaries we have thus been insensibly led, as the

eye of the traveller takes a bird's-eye view of its

outstretched plains from the summits of the Alps.

We may pass from Turin to Naples without meeting

with any school of distinction. The northern states

are not without their professors and patrons of bo-

tany, nor are their nobles destitute of taste, in vari-

ous branches of natural knowledge. The names of a

Castiglione of Milan, a Durazzo and Dinegro of Ge-

noa, and a Savi of Pisa, deserve to be mentioned with

honour, for their knowledge and their zeal. The unfor-

tunate Cyrillp, and his friend Pacifico, at Naples, were

practical botanists. There is also a rising school, of

great promise, at Palermo. But since the time of

Scopoli, Italy has contributed little to our stock of

information ; nor are the latter publications of this

eminent man, while he resided at Pavia, commensu-

rate in importance or merit with those earlier ones,

the Flora, and Entoniologia, Carniolica, which have

immortalized his name. Scopoli, who at first adopt-

ed a system of his own, had the sense and liberality,

in his second edition, to resign it, in favour of what

his maturer experience taught him to prefer, the sex-

ual system of Linnaeus.

Spain and Portugal claim our attention ; the for-

mer for being the channel through which the gar-

dens of Europe have been, for some years past en-

riched with many new Mexican and Peruvian plants

;

and likewise as the theatre of the publication of

some important books, relative to the botany of those

countries. In speaking of American botany, we have

mentioned the Flora Peruviana, whose authors, Ruiz

and Pavon, rank deservedly high for their industry

and knowledge. The late Cavanilles, resident at

Madrid, has also communicated to the learned world

much information, from the same source. Spain

seems anxious to redeem her reputation, which suf-

fered so much from the neglect, or rather persecu-

tion, of the truly excellent but unfortunate Dombey,
who, like many other benefactors of mankind, was

allowed to make all his exertions in vain, and finally

perished unknown, in the diabolical hands of English

slave-dealers at Montserrat. Portugal is most dis-

tinguished at home by the labours of a learned be-

BeSctine, Dr Felix Avellar Brotero, author of a

Flora Lusitanica, disposed after the Linnaean me-

thod, reduced entirely to principles of number ; and

abroad by the valuable work of Father Loureiro,

entitled Fl&ra Cochmchinensu, in which the plants
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of Cochinchina, and of the neighbourhood of Can-

ton, are classed and defined in the Linnaean manner,

with valuable descriptions and remarks. It is un-

doubtedly a disgrace to the possessors of such a

country as Brasil, that they have not derived from

thence more benefit to the world, or to themselves,

from its natural productions. But they are satisfied

with what the bowels of the earth afford, and they

neglect its more accessible, though perhaps not less

valuable, treasures. The jealousy, and innumerable

restrictions of their government, render what they

possess as useless to all the world as to themselves.

A genius of the first rank in natural science, as well

as in every thing which his capacious mind em-

braced, has arisen in Portugal, and has been domes-

ticated in the schools of Paris and London, the ami-

able and learned Correa de Serra, now a traveller in

the United States of America. What little impulse

has been given to literature in Portugal, and parti-

cularly the foundation of a Royal Academy of

Sciences, is owing to him ; and though his name ha?

chiefly appeared in the ranks of botanical science in

an incidental manner, no one possesses more en-

larged and accurate views, or more profound know-

ledge, of the subject.

In the extensive, though incomplete, review which Ensrlish and

we have undertaken of the recent history of botani- F'"jj"<:j'

cal science, the individual merits of particular wri-
'

^

ters have chiefly hitherto been detailed and com-

pared. The most difficult part of our task perhaps

still remains ; to contrast and to appreciate the influ-

ence and the merits of two great and rival nations, in

the general school of scientific botany ; to consider

the causes that have led to the particular line which

each has taken, and to compare the success, as well

as to calculate the probable future consequences, of

their respective aims. England and France have,

from the time of Ray and Tournefort, been competi-

tors in botanical fame, because each was ambitious

of supporting the credit of the great man she had

produced. This contest, however, as far as it re-

garded theoretical speculations, has entirely sub-

sided on the part of Ray's champions. In practical

science, likewise, the admirers of Ray and of Tourne-

fort have shaken hands, like those of every other

school. On the subject of system, the question is

greatly changed ; for though a phoenix has arisen

from the ashes of Tournefort, its " star-like eyes,"

darting far beyond all former competition, have been

met, if not dazzled, by a new light, rising in full

glory from the north ; a polar star, which has been

hailed by all the nations of the earth.

The Linnsean system of classification, with all its EngJaiid.

concomitant advantages of nomenclature, luminous

technical definition, and richness of information, was

planted, like a fresh and vigorous scyon, in the fa-

vourable soil of England, already fertilized with ac-

cumulations of practical knowledge, al>out the middle

of the last century. If we may pursue the metaphor,

the ground was entirely cleared for its reception

;

for all previous systems had been of confined and

local use ; the alphabetical index having become the

resource of even the most learned ; and the pupile

of Ray, being held to his method of cla^sificatioijj,

3 c
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•""V^^^tion, than any other consideration. Accordingly we
have, in our own early progress, before they were
ail, as at present, swept off the stage, found them
rather contending for his nomenclature, imperfect as

it was, because they were habituated to it, than for

his system, of which, it was evident, they had made
little use. Hence the first attempt in England, to

reduce our plants to Linnaean order, made by Hill,

was chiefly a transposition of Ray's Synopsis into

the Linnaean classes, the original nomenclature being
retained, while the specific names of the Species

Plnntarum were rejected.

Hill's imperfect performance was superseded, by
the more classical Flora Anglica of Hudson, com-
posed under the auspices and advice of the learned

and ingenious Stillingfleet, in which the botany of
England assumed a most scientific aspect, and with
which all the knowledge of Ray was incorporated,

foiwich. j^j- tjjg same time, the principles of theoretical bota-

ny, and the philosophical writings of the learned

'Swede, were studied with no ordinary powers of
discrimination and judgment, in a small circle of
Bxperienced observers at Norwich. A love of flow-

ers, and a great degree of skill in their cultivation,

had been long ago imported into that ancient com-
mercial city, with its worsted manufacture, from
Flanders ; and out of this taste, something like the
study of systematic botany had sprung. These pur-
suits were mojstly confined to the humblest of the
community, particularly among the then very nume-
rous bodies ofjourneymen weavers, dyers, &c. To-
wards the middle of the eighteenth century, several

of the opulent merchants seem to have acquired, by
their intimate connection with Holland, not only the
above-mentioned taste for horticulture, but likewise
an ambition to be distinguished by their museums of
natural curiosities. The former sometimes extended
itself, from the flowery parterre, and the well-ar-
ranged rows of tulips, hyacinths, carnations, and au-
riculas, hito no less formal labyrinths, or perhaps a
double pattern of angular or spiral walks, between
clipped hedges, exactly alike on each side of a broad
gravel walk. Such was the most sublime effort of
the art within the compass of our recollection.
Grove" could by no means be said to " nod at

grove," for the perpendicular and well-trimmed
structure was incapable of nodding ; but that " each
alley should have a brother" was an indispensable
part of the design. Greenhouses of exotic plants,
except oranges and myrtles, were at this time
scarcely known ; and the writer well recollects hav-
ing seen, with wonder and admiration, above forty
years ago, one of the first African Geraniums that
ever bloomed in Norwich. If, however, the progress
of natural science was slow in this angle of the
kingdom, the wealthy manufacturers, become their
own merchants, found it necessary to acquire a
knowledge of various foreign languages, in order to
carry on their wide-extended commerce. In learn-
ing French, Italian, Spanish, Dutch, and German,
they unavoidably acquired many new ideas. Their
sons were sent to the continent, and it were hard,
indeed, if many of them did not bring home much
that was wwth learning. The society of the place,

aided by some concomitant circumstances, and the Botar
adventitious acquisition of two or three men of sin- -^v*
gular talents and accomplishments, became improved.
A happy mixture of literature and taste, for many
years distinguished this city, above its rivals in opu-
lence and commercial prosperity. Such Norwich
has been in our memory, and if its splendour be
gone by, a taste for mental cultivation, originating
in many of the before-mentioned causes, still re-
mains, and is fostered by the novel pursuits of che-
mistry and natural history, on which some arts, of
great importance in the manufactory of the place,
depend for improvement. We trust the reader will
pardon this digression from the subject more imme-
diately before us, to which we shall now return.
Some of the more karned students of English

plants, among the lovers of botany in Norwich, had
long been conversant with the works of Kay, and
even the Historic Musconm of Dillenius. They !

were prepared therefore to admire, and to profit by,
the philosophical writings of Linnaeus. Hence ori-
ginated the Elements of Botany, published in 1 775,
by Mr Hugh Rose; who was aided in the under-
taking by his equally learned friend, the Reverend
Henry Bryant, of whose acuteness and botanical
skill no better proof is wanting, than his having found
and determined, nine years before, the minute Tillcea
muscosa, for the first time in this island. Numerous
pupils were eager to improve themselves by the as-
sistance of such masters, and amongst others the
writer of these pages imbibed, from their ardour and
their friendly assistance, the first rudiments of a pur-
suit that has proved the happiness and the principal
object of his life.

London became, of course, the focus of this Londoii
science, as well as of every other. Of the English Cambii
Universities, Cambridge most fulfilled its duty, in^'^^O*
rendering its public establishments useful to the ends
for which they were founded and paid. The names
of Martyn, both father and son, have long main-
tained a distinguished rank in botany, and the latter, i

for many years, has inculcated the true principles of
'

Linnaean science, from the professor's chair. A bo-
tanic garden was established, by a private individual,
Dr Walker, about the period of which we are speak-
ing. A Linnaean Flora Cantabrigiensis, by Mr Rel-
han, has renewed the celebrity of that field, in
which Ray had formerly laboured ; and there has al- J

ways existed a little community of Cambridge bota- =

nists, though fluctuating and varying, according to
circumstances. At Oxford, botany, so vigorously
established by Sherard and Dillenius, slept for forty
years under the auspices of the elder Professor Sib-
thorp, at least as to the utility of its public founda-
tions. Yet even there the science had many indivi-
dual cultivators, and if others were forgotten, the
name of a Banks ought to render this school for ever
celebrated. The younger Professor Sibthorp well
atoned for the supineness of his father and prede-
cessor. He published a Flora Oxoniensis, and ex-
tended his inquiries into the classical sdenes of
Greece, finally sacrificing his life to his labours, and
sealing his love of this engaging study by a posthu-
mous foundation, which provides for the publication
of a sumptuous Flora GracO) and the subsequent es-
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Edinburgh, under the auspices of the kite worthy

Professor Hope, became distinguished for the culti-

vation of botany, as a branch of medical education.

The physiology of plants was there taught, more as-

siduously than in almost any other university of Eu-

i-ope ; and the Linnsean principles were ably enforced

and illustrated, not with slavish devotion, but with

enlightened discrimination. Nor must the dissent-

ing Academy at Warrington be forgotten, where the

distinguished circumnavigator Forster, of whom we

have already spoken, was settled. Here many young

naturalists were trained. The neighbouring family

of the Blackburnes, possessed even to this day, of

one of the oldest and richest botanic gardens in

England, have steadily fostered this and other

branches of natural knowledge. The same taste has

spread to Manchester, Liverpool, and the country

around. Westmoreland, Northumberland and Dur-

ham have their sequestered practical botanists, in

every rank of life. Scenes celebrated by the corre-

spondents of Ray are still the favourite haunts of

these lovers of nature and science, who every day

add something to our information, and to the cele-

' brity of other parts of the same neighbourhood,

idon We must now concentrate our attention to the

London school, which, for about forty years past has

maintained a rank superior to most other seats of

botanical science ; the more so perhaps for its being

founded in total disinterestedness, both with respect

to authority and emolument. Truth alone, not sys-

tem, has been the leading object of this school ; un-

biassed and gratuitous patronage its support ; and a

genuine love of nature and of knowledge its bond of

union, among persons not less distinguished from each

other by character and opinion, than by their different

pursuits, and various ranks of life. The illustrious

Banks, from the time when, after his return from his

celebrated and adventurous voyage, he devoted him-

self to the practical cultivation of natural science for

the advantage of others, as he had long pursued it

for his own pleasure and instruction, has been the

head of this school. Here he fixed the amiable and

learned Solander, for the remainder of his too short

life. The house of this liberal Meca;nas has ever

since been, not only open, but, in a manner, at the

entire command of the cultivators and admirers of

this and other branches of philosophy ; inasmuch as

his library and museum have been devoted to their

free use; and his own assistance, encouragement and

information are as much at their service, as if his

fortune and fame had all along depended on their

favour. With such an establishment as this, aided

by the perpetual resources of the numerous public

and private gardens around, botany might well flou-

rish. The liberal spirit of the leaders of this pursuit,

'gave a tone to the whole. The owners of nurseries,

though depending on pecuniary emolument for their

support, rivalled each other in disinterested commu-
nication. The improvement of science was the lead-

ing object of all. One of this latter description took

his rank among the literary teachers of botany.

Lee's Introduction was much approved by Linnaeus,

whose system and principles it ably exemplifies, and

I who became the friend and correspondent of its

author. Travelling botanists were dispatched, un-

der the patronage of the affluent, to enrich cur gar-

dens from the Alps, the Cape of Good Hope, and
the various parts of America. Every new acquisi-

tion was scrutinized, and received its allotted name
and distinction, from the hand of the correct and

classical Solander, who one day was admiring with

Collinson, Fothergill, or Pitcairn, the treasures of

their respective gardens, and another labouring with

the distinguished Ellis, at the more abstruse deter-

mination of the intricate family of marine produc-

tionsi whether sea-weeds, corallines or shells. His

own acquisitions, and those of his friend and patron,

in the fairy land of the South-Sea Lslands, the ha-

zardous shores of New Holland, or the nearly fat;it

groves and swamps of Java, were at the same time

recorded by his pen, as they were gradually perpe-

tuating by the slow labours of the engraver. To
this band of zealous naturalists the younger Linnaeu?

was, for a while, associated, as well as the excellent

and zealous Broussonet, who though not unversed in

botany, devoted himself most particularly to the more
uncommon pursuit of scientific icthyology.

The Banksian school, altogether intent upon prac-

tical botany, had adopted the Linnsean system as the

most commodious, while it pursued and cultivated

the Linnaean principles, as the only ones which, by
their transcendent excellence, could support the

science of botany on a stable foundation. In these

Dr Solander was, of course, well trained
;
and, hav-

ing added so wide a range of experience to his the-

oretical education, few botanists could vie with him,

who had, as it were, caught his preceptor's mantle,

and imbibed, by a sort of inspiration, a pecuHar ta-

lent for concise and clear definition. Abstract prin-

ciples of classification, or even such outlines of na-

tural arrangement as Linnaeus had promulgated,

seem never to have attracted Solander. In following

the chain of his ideas, discernible in the materials

he has left behind him, one cannot but remark his

singular inattention to every thing like botanical af-

finity, to which the artificial sexual system was, with

him, entirely paramount. The genera which, for

extemporaneous use, he named with the termination

oides, comparing each with some well-known genus,

till a proper appellation could be selected, are seldom

thus compared because of any natural affinity, nor

scarcely any external resemblance, but because they

agree with such in their place in the artificial system,,

or nearly perhaps in technical characters. A great

botanist therefore, it is evident, raay exist, without

that vaunted erudition in a peculiar line, which some

would have us consider as the only road to know-

ledge and to fame. We allow that this sort of eru-

dition is now, since the attention it has received

from Linnaeus, Jussieu, and others, become indis-

pensable to a good theoretical or philosophical bo-

tanist, as is the study of carpology, in consequence

of the labours of Gaertner ; we only contend that it is

possible to know plants extremely well without either.

The learned Dryander, less skilled than his prede-

cessor as the coadjutor of Sir Joseph Banks, in a

practical acquaintance with plants, exceeded him in

theoretical lore and ingenious speculation, and far

excelled every other raan in bibliographic informa-
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^"^"V^^ ness relative to every subject within the wide extent
of his various knowledge. He furthered, upon princi-

ple, and with unwearied assiduity, every object of the

noble establishment to which he was devoted; but he,

like Solander, now sleeps with his fathers, and his place
is supplied by a genius of British growth, who unites

talents with experience, and theoretical skill, in the
most eminent degree, with practical knowledge.

Although it is almost superfluous to name the
most eminent disciples of the London school of bo-
tany, it might seem negligent to pass them over
without some particular mention. The ardent and
ingenious Curtis has left a permanent monument be-
hind him, in the Flora Londinemis, to say nothing
of tlie popular Botanical Magazine, continued by his

friend Dr Sims. The Flora Scotica of Lightfoot
first offered, in a pleasing and familiar garb, the bo-
tanical riches of that part of the island to its south-

ern inhabitants. The lynx-eyed Dickson, so long
and faithfully attached to his constant patron, has
steadily traced, through all its windings, the obscure
path of cryptogamic botany, with peculiar success.

No more striking instance can be pointed out, to

prove how totally the most consummate practical

skill, even in the most difficult part of botany, is in-

dependent of theoretical learning. Even those who
profit by the certain aids supplied by the discoveries

of Hedwig, can with difficulty keep pace with this

veteran in their pursuits, who, with conscious inde-

pendence, neglects all those aids.

^h^t"!?
"^"^^ vvhen the school, whose history

of LinnasiiZ
are endeavouring to trace, had most firndy esta-

* blished its credit and its utility, a great additional

weight was given to England, in the scale of natural

science, by the acfjuisition of the entire museum, li-

brary and manuscripts of the great Linnaeus and his

son, which came amongst us, by private purchase, in

1784, after the death of the latter. Hence our no-
menclature has been corrected, and our knowledge
greatly augmented. These collections have neces-
sarily been consulted by most persons, about to pub-
lish on the subject of natural history, and a reference
to them, in doubtful cases, secures a general con--

formity of sentiment and nomenclature, among the
botanists of Europe, Asia and America. We are
seldom obliged to waste time in conjecturing what
Linnaeus, or the botanists with whom he correspond-
ed, meant, for we have before us their original spe-

cimens, named by their own hands. An entire Lon-
don winter was devoted to the almost daily labour,

of comparing the Banksian herbarium throughout,
with that of Linnaeus, and to a copious interchange
of specimens between their respective possessors,

who, with the aid of Mr Dryander alone, accom-
plished this interesting and instructive comparison.
Hence the Hortus Keivensis of the lamented Alton,
which was at that period preparing for publication,

became much more correct in its names, than it, or
any other similar performance, could have been,
without this advantage. It could scarcely be ima-
gined that Sweden would, unmoved, thus let the bo-
tanical sceptre pass from her ; but it is much to the
honour of the nation, that all her naturalists have
ever preserved the most friendly intercourse with, us,

particularly with the person who deprived them of Botam

this treasure. They have not merely pardoned, but
publicly sanctioned, the scientific zeal which prompt-
ed him to this acquisition, by associating him with all

their learned establishments, without any solicitation

on his part.

The institution of the Linnaean Society at London Liiina^aN

in 1788, especially under that name, must be consi-

dered as a triumph for Sweden in her turn. By this

establishment the intercourse of science is facilitat-

ed ; essays, which might otherwise have never seen
the light, are given to the world ; and a general taste

for the pleasing study of nature is promoted. Learn-
ed and worthy people are thus made acquainted with
each other, from the remotest corners of the king-

dom, and their information enriches the common
stock. The state has given its sanction to this rising

establishment. Its publications and its members are

spread over the Continent, and other similar institu-

tions have borrowed its name, imitated its plan, and
paid respect to its authority. Yet it is not in the
name alone of Linnaeus, that the members of this so-

ciety place their confidence ; still less do they bow"
to that name or to any other, at the expense of their

own right of private judgment. Their Transactions

are open to the pupils of every school, and the ob-
servations of every critic, that have any prospect of
being useful to the world. The writer of each com-
munication, must, of course, be answerable for the

particulars of his own performance, but the Society
is responsible for each being, on the whole, worthy
to be communicated to the public. The possession of
the very materials with which Linnaeus worked, his

own specimens and notes, enable us very often to

correct mistakes, even of that great man, many of
which would be unaccountable without the means
of thus tracing each to its source. At the same
time, the acquisition of materials to which he never

had access, tends to improve and augment the history

of what he had left imperfect. His language, his

definitions and characters were, for some time, held

so sacred, that they were implicitly copied, even
though manifestly inapplicable, in some points, to

the objects to which they were referred. Synonyms
were transcribed from his works by Rose, Hudson,
Curtis, and even Gaertner, (we assert it on the po-
sitive proof of errors of the press, copied in the

transcribing), without reference to the original books,

to see whether such synonyms, or their accompany-
ing plates, agreed with the plant under considera-

tion. The example of Dr Solander first led the

writer of this to avoid such a negligent and unfaith-

ful mode of proceeding
; yet he has ever considered

as sacred the very words of Linnaeus, where they re-

quire no correction. They are become a kind of

public property, the current coin of the botanical

realm, which ought not, with impunity, to be falsi-

fied or adulterated. To them we hope to be par-

doned if we apply the words of the poet,

" The solid bullion of one sterling line,

Drawn to FreucU wire, would tlirough whole pages shine."

Of this it is needless to quote examples. We must

be every day more and more sensible of the value of
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faiiy. the Linngean style, in proportion as the number of

those who can attain it is evidently so very small.

By the light of our master alone can the science,

which he so greatly advanced and refined, be pre-

served from barbarism, while long and tediouf, loose

and feeble, ill-contrasted and barbarously-worded

definitions, press upon it from various quarters. New

terms are invented to express old ideas ;
names and

characters are changed for the worse, to conceal the

want of new discoveries ; and students are often de-

terred from adopting real improvements, because

they know not which guide to prefer.

From the combined effects of the various causes

f*^ which we have endeavoured to trace, t!ie study of

botany in England has, for a long period, been al-

most entirely practical. To determine the particu-

lar species intended; in every case, by Lmnceus
;
to

distinguish and to describe new ones; to improve

scientific characters, and to correct synonyms ;
these

have been the objects of our writers ;
and hence

many publications of great utility, especially a num.

her of critical and descriptive essays, in the Trans-

actions of the Linnsean Society, not unworthy of the

school which gave them birth, have enriched the ge-

neral stock of knowledge. These are the sound

fruits of skill and investigation, the solid advantages

of real information, applied to practical use. They

are independent of theoretical speculation, and will

stand unshaken, amidst any possible changes of sys-

tem. On such principles the Flora Briicinmca has

been attempted, and continued as far as the present

unsettled state of some of the latter orders, of the

last class, will allow. Such impediments, which de-

pend on the difficulties of systematic discrimination,

among the Lichens especially, it is hoped will soon

be removed. Meanwhile the English Botany of the

same writer, illustrated by Mr Sowerby's expressive

and scientific figures, has finished its course, and

formed so nearly complete a body of local botany,

a8, we believe, no other country has produced. In

this the liberal contributions of numerous skilful ob-

servers, from the Alpine heights of Scotland to the

shores and circumambient ocean of the south, are

preserved and recorded ;
evincing a degree of gene-

ral inquiry aild acuteness, which hardly any nation

can rival. The memory of several benefactors to

the science, otherwise in danger of passing away, is

embalmed in this national work, which serves at once

as their botanical testament, and the monument of

their fame. Some of our botanists of the present

day-have thrown great light on several of the most

obscure departments of the science ; witness Mr
Sowerby's work on English Fungi ; the labours of

the learned Bishop of ('arlisle on Carices, and, in

conjunction with Mr Woodward, on Fuci ; of Mr
Dawson Turner on the latter tribe, and on the Musci

of Ireland ; but especially Mr Hooker's inimitable

display of the British Jungermannice .
Nor shall the

contributions of a Winch or an Abbot, a Withering,

Knapp, Stackhouse or Velley, nor the more splen-

did labours of the indefatigable Lambert, be forgot-

ten. Each, in one way or other, has enlarged the

bounds of science, or rendered it easier of access.

We cannot, in the compass of our present undertak-

ing, pay the tribute due to every individual, our aim

being a general picture of the whole. From what
^^^^SL/

we have said, the zeal with which this lovely science
^-"^'y^

has been cultivated in England, will sufficiently ap-

pear. Nor have public lectures, or botanic gardens,

been neglected, in order to render the knowledge of

botany as accessible as possible, and to diffuse a taste

for its pursuit. The popularity of the study has,^ at

least, kept pace with the means of instruction. The

garden and green-house, the woods, fields, and even

the concealed treasures of the waters, are now the

resource of the young and the elegant, who in the

enjoyment of a new sense, as it vvere, in the retire-

ment of the country, imbibe health, as well as know-

ledge and taste, at the purest of all sources.

France alone now remains to be considered, in or- France,

der to finiiih the historical picture which we have un-

dertaken, of the state of botanical science in Europe.

To do justice to this part of our subject, we must

turn our attention to times long since gone by, or

we shall scarcely render intelligible the state of

affairs at present.

The great Tournefort, by the force of his charac^ Touruefojt.

ter, his general and particular information, the

charms of his pen, and the celebrity which his name

gave to his country, through the popularity of his

botanical system, was so firmly established, in the

ideas of the French, as the Grand Monarque of bo-

tany, that they would have as soon allowed the great-

ness of Louis XIV. to be questioned, as that of this

distinguished philosopher. So beneficial was this

partiality, in some respects, that it gave an unprece-

dented impulse and popularity to the science; so dis-

advantageous was it in others, that it placed a formi-

dable barrier in the way of all improvement. VaiU

lant, the able and worthy pupil of Tournefort, has

never been forgiven for speaking, on some occasions,

too freely of his master's defects. Hence his own

merit has been kept in the background. The doc-

trine of the sexes of plants was discountenanced as

long as possible, because it was proved by Vaillant,

after having been rejected by Tournefort. Never-

theless, when the good seed of science is once sown,

it can hardly be totally suffocated by the impedi-

ments of prejudice and ignorant partiality. Practical

zeal sprung up by the side of speculative jealousy,

and the tares withered, while the profitable plants

flourished. Some botanists followed the steps of

Tournefort to the Levant, exploring afresh those

countries which he has forever rendered classic

ground. Others visited America, which they tra-

versed in different directions. The indefatigable

Flumier performed ttiree separate voyages to the

western world, and though his discoveries have, in a

great measure, suffered shipwreck from tardy and

imperfect patronage, as a great part of his collections

did, by the accidents of nature, yet something of

value remains. His Filices are enough to insure

his perpetual remembrance, and his Nova Genera

are the basis of our knowledge of generic differ-

ences in West Indian plants. Most of all has

been distinguished, among the French botanists

who succeeded the times of Tournefort and Vaillant,

the family of the Jussieus. One of these investi- Jussieu?,

gated the prolific regions of Peru, and discovered

some things which no succeeding traveller has ga-
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eminent in medical science and practice, have pur-
sued the study of botany with no ordinary success,

on the most philosophical principles. Of these the

most eminent are the celebrated Bernard de Jussieu,

the contemporary of the earlier days of Linnaeus;

and his nephew Antoine Laurent de Jussieu, the

pride and the ruler of systematic botany at present

in France. The views and the performances of these

great men lead us to a new branch of our subject,

M'hich indeed we have had in our contemplation
from the beginning of this essay, the exposition of
the principles of a natural scheme of botanical clas-

sification, as hinted, and imperfectly sketched, by
Linnaeus, and brought to the perfection of a regular

system by the Jussieus.

Liiinaean Previous to our entering on this detail, and the
School in remarks to which it will give rise, we must con-
iTdflce. elude all that belongs to the former part of our

undertaking, by giving some account of those

botanists who have formed and maintained a Lin-

naean school in France. We must shelter our-

selves under the broad banner of truth when we ob-

serve that these have, till very lately, been almost
the only French botanists that have supplied us

with any practical information ; and their labours

have been useful in proportion as they have com-
mendably shaken off the prejudices of their prede-

cessors. Of this last proposition Duhamel is a wit-

ness, though we may perhaps excite some surprise

in classing him among Linnsean botanists. His pre-

face to his Traite des Arbres sufficiently shows how
fearful he was of being taken for such, and yet how
he was held by vulgar prejudice alone, to the no-
menclature, or rather the generical opinions of Tour-
nefort. He tells us, while he adopts these, that his

judgment went with Linnaeus, whom he follows in all

new discoveries. The plan of his book, confined to

hardy trees and shrubs, justifies his use of an alpha-

betical arrangement, in preference to any system,

unless he had thought sufficiently well of Tourne-
fort's to prefer that. But he has prefixed to his

work, as a practical method of discovering scientifi-

cally what it contained, xio other than a sexual clas-

sification. His practical botany was so limited,

being entirely subservient to his great objects, of

forest planting and vegetable physiology, that he
had no attention to spare for the consideration of

methodical systems. Accordingly he tells us, that

some such is necessary for the use of botanists, es-

pecially of those who explore the productions of fo-

reign countries, but whether the method of Hay,
Tournefort, Boerhaave, Van-Royen, Linnaeus, or

Bernard de Jussieu be adopted, is of no importance.

Six years before Duhamel's work came out, Dalibard

had published, in 1749, his Florce Parisiensis Pro-
dromus, according to the Linnaean system.

It has always appeared to the writer ofthis, from the

conversation and writings ofFrench botanists, that the

judgment of the learned Le Monnier, and the coun-
tenance of his patron the Duke D'Ayen, afterwards

Marechal de Noailles, first established the reputation

of Linnaeus in France ; not so much possibly for the
Bake of his system, as his discoveries, his commo-
dious nomenclature, and his clear principles of dis-

A N Y.
crimination. When Le Monnier botanized in Chili, Botany
in the company of the astronomers with whom be
was associated, he soon found, like Dr Garden in
South Carolina, that the classification of Tournefort
was no key to the treasury of a new world. He
however made his remarks and collections, and
studied them subsequently under the auspices of
a more comprehensive guide. The Marechal de
Noailles, a great cultivator of exotic trees and shrubs,
corresponded with the Swedish naturalist, and en-
deavoured to recommend him to the notice of the
lovers of plants in France. Meantime Gerard and
Gouan in the south, both introduced themselves to
the illustrious Swede, and promulgated his principles
and discoveries, though only the latter adopted his
classification. Villars we have already noticed as
the author of a Linnaean Histoire des pinnies de
Dauphine. He died lately. Professor of Botany at
Strasburgh, where he succeeded the very able and
philosophical Hermann, one of the truest Linnseans,
who had imbibed all the technical style of the Swe-
dish school, as well as its accuracy of discrimination.
We may now safely announce Hermann as the real
author, in conjunction perhaps with Baron Born, of
that ingenious but bitter satyr the Monachologia, in
which the several species of monks are affectedly dis-

criminated, and their manners detailed, like the ani-
mals i» the Linnaean Systema Nalurce. This ludi-
crous performance has long since appeared in a, not
very exact, English translation, and was rendered
into French by the late M. Broussonet. As we are
led again to name this amiable man, too soon lost to
his country, after experiencing every vicissitude of
revolutionary peril and alarm, we cannot help dis-
tinguishing him as one most zealous in the cultiva-
tion and diffusion ofLinnasan learning, a taste fbr
which he chiefly imbibed in England. He had no
indulgence for those prejudices, which cramped the
talents of his countrymen, and prevented their de-
riving knowledge from any quarter where it was to
be had. He recommended the younger Linnaeus to
their fpersonal acquaintance and favour, which ser-

vice he also rendered, a few years after, to the per-
son who now commemorates his worth, and who will

ever remember, with affection and regret, his many
virtues, his agreeable converse, and his various and
extensive acquirements.

The intimacy which subsisted between this en-
thusiastic naturalist and the distinguished botanist
L'Heritier, confirmed, if it did not originally im-
plant, in the mind of the latter, that strong bias
which he ever showed for the Linnaean principles of
botany. According to these his numerous splendid
works are composed. He moreover imbibed, if we
mistake not, from the same source, a peculiar pre-
ference for uncoloured engravings of plants, instead
of the coloured ones which had long been in use.

It cannot be denied that the merit of these last is

very various, and sometimes very small. They do,
nevertheless, present to the mind a more ready idea
of each species, than a simple engraving can do, nor
is the latter less liable to incorrectness. When
plates are taken from the delineations of such ex-
quisite artists as L'Heritier employed, they have a
good chance of excellence ; but the engravings of
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they deceive the eye by their neat finishing, are

really less exact than many a rude outline. Colour-

ed plates, if executed with the uniformity and scien-

tific exactness of Mr Sowerby's, or the characteristic

effect of Jacquin's, speak to the eye more readily

than most engravings. The art of printing in

colours, practised formerly in England with small

success, was revived at Paris by Bulliard, and is car-

ried to the highest perfection in the recent publica-

tions of Redoute and Ventenat, which leave hardly

any thing to be wished for, with respect to beauty or'

exactness. Many of the works of L'Heritier have
remained imperfect, in consequence of the political

convulsions of his country, and his own premature
death. The learned and worthy Desfontaines, who
travelled in Barbary, has been more fortunate in the
completion of his labours. His elegant Flora Atlan-
tica, in 2 vols. 4to, with finely engraved uncoloured
plates, is classed and modelled on the plan of the
Linnaean school. Such also is the plan of the works
of that distinguished botanist La Billardiere, who,
besides his account of New Holland plants, has pub-
lished five elegant decades of new species from Syria.

That scientific horticulturist M. Thouin, likewise a
most excellent botanist, though he has scarcely
written on the subject, is a correct pupil of the
Swedish school. His general spirit of liberal com-
munication, and his personal attachment to the
younger Linnaeus, led him to enrich the herbarium
of the latter, with the choicest specimens of Com-
merson's great collection, destined otherwise to have
remained in almost entire oblivion. A singular fate

has attended the discoveries of most of the French
voyagers, such as Commerson, Sonnerat, and Dom-
bey, that, from one cause or other, they have scarce-

ly seen the light. So also it has happened to those
of Tournefort, Sarrazin, Plumier, and others, whose
acquisitions have long slept in the Parisian museums.
Happily there seems to have arisen of late a com-
mendable desire to render them useful by publication,

and thus many fine plants, known merely by the
slight and unscientific appellations of Tournefort,
and therefore never adopted by Linnaeus, have re-

cently been clearly defined, or elegantly delineated.

The journeys of Olivier and Michaux towards the
east have enriched the Paris gardens, and been the

means of restoring several lost Tournefortian plants.

We believe however that the English nurseries have
proved the most fertile source of augmentation to

the French collections, as appears by the pages of
all the recent descriptive writers in France.

We dare not presume to arrange the indefatigable

and very original botanist Lamarck among the Lin-
naean botanists of his country, but we beg leave to

mention him here, as one who has thought for him-
self, and whose works are the better for that reason.

His severe and often petulant criticisms of the

Swedish teacher, made him appear more hostile than
he really was, to the principles of that great man.
Being engaged in the botanical department of the
Encyclopedie Methodique, he was obliged to con-
form to an alphabetical arrangement ; but he surely

might have chosen the scientific generic names for

that purpose, instead of barbarous or vernacular
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ference, between a commodious and an unintelligible ^^'^'V^^
disposition of his work. In the detail of his perfor-

mance, he has great merit, both with respect to

clearing up obscure species, or describing new ones,

and he had the advantage of access, on many occa-
sions, to Commerson's collection. Lamarck's Flore
Frangoise, is arranged after a nev/ analytical method
of his own. This book however is valuable, inde-

pendent of its system, as an assemblage of practical

knowledge and observation. We have only to re-

gret a wanton and inconvenient change of names,
which too often occurs, and which is not always for

the better ; witness Cheiranthus hortensis, instead of
the long established incanus of. Linnaeus; Melam-
fyrum violaceim, which is not correct, for nemo-^

rostim, which is strictly so, and which preserves an
analogy with the rest of the species.

We shall now undertake the consideration of the

principles that have been suggested, and the at-

tempts that have been made, respecting a

Natural Classification of Plants.

The sexual system of Linnaeus lays no claim to the Sexnal Sys.

merit of being a natural arrangement. Its sole aim
is to assist us in determining any described plant by
analytical examination. The principles on which it

is founded are the number, situation, proportion, or
connection, of the stamens and pistils, or organs of
impregnation. These principles are taken absolutely,

with the sole exception of their not being permitted
to divide the genera, that is, to place some species

of a genus in one part of the system, and others in

another, though such may differ in the number, situa-

tion, proportion, or connection of their stamens or
pistils ; those characters being possibly artificial,

while the genera are supposed, or intended, accord-
ing to a fundamental law independent of all systems,

to be natural assemblages of species. We need not
here explain the mode in which Linnaeus has pro-
vided against any inconvenience in practice, result-

ing from such anomalies of nature herself.

But though this popular system of Linnaeus does
not profess to be a natural method of classification,

it is, in many points, incidentally so, several of its

classes or orders whose characters are founded in

situation, proportion, or connection, being more or

less perfectly natural assemblages ; nor can it be
denied that, on the whole, it usually brings together
as many groups of natural genera, as occur in most
systems that have been promulgated. This fact

would be more evident, if the various editors of this

system, those who have added new genera to the
original ones of Linnaeus, or, in general, those who
have any way applied his method to practice, had
properly understood it. They would then have per-
ceived that its author had always natural affinities in

view ; his aim, however incompletely fulfilled, ac-
cording to our advanced knowledge, having con-
stantly been, to place genera together in natural af-

finity or progression, as far as their relationship

could be discerned. At the same time he uses an
analytical method, at the head of each class in his

Systema Vegetabilium, in which the genera are dis-
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' ray, in compiling the fourteenth edition of that work,

has been inadvertent, respecting this essential part of

its plan. Indeed it is probable that he was not

competent to judge of the affinities of the new

genera, introduced from the Supplemcntum, or from

the communications of Jacquin, Thunberg, &c. Yet

surely he might have perceived the affinity of Banksia

to Protea, rather than to Ludtoigia or Oldenlandia ;

and indeed Linnaeus himself ought to have discovered

the relationship of the latter to Hedyotis, if he did

not detect their identity, instead of inserting it be-

tween two such strict allies of each other as Ludivi-

gia and Ammannia. To pursue these remarks would

be endless. It is hardly necessary to indicate the

natural classes, or orders, of the Linnsean system,

such as the Tetradynamia, Didynamin, Diadelphia,

Syngenesia ; the Triandria Digynia, Gynandria

Diandria, &c. Except the first-mentioned class,

which, if Cleome be removed, is strictly natural and

entire, the others are liable to much criticism. We
are almost disposed to allow, what we know not that

any one has yet observed, that the system in ques-

tion is the m'ore faulty in theory, for these classes

being so natural as they are. Each order of the

Didynamia presents itself as a natural order, though

the character of that class, derived from the propor-

tion of the stamens, serves to exclude several genera

of each order, and to send them far back, into the

second class. If all ideas of natural affinity be dis-

carded from our minds, there is no harm whatever in

this ; but if the Didynamia claims any credit, as a

class founded in nature, the above anomaly is a^de-

fect. So, still more, under the same point of view,

is the Diadelphia, or at least its principal order De-

candria, liable to exception. This order consists

entirely of the very natural family of PapUionacece.

They are characterized as having the ten stamens

in two sets. Now it happens that there are many

papilionaceous genera, indeed a great number of

such have been discovered since Linnaeus wrote,

whose ten stamens are all perfectly distinct. These

therefore are necessarily referred to the class De-

candria. and they come not altogether amiss there,

because they meet, in that class, some concomitant

genera, which though, like them, leguminous, are

less exactly, or scarcely at all, papilionaceous. But

the greatest complaint lies against some genera of

the Diadelphia Decandria, for having the stamens

all really combined into one set, so as in truth to

answer to the technical character of the preceding

class, Monadelpkia. There is mostly indeed some

indication of a disunion upward, where they, more

dr less perfectly, form two sets ; and some of them

are so nearly dladelphous, that their complete union

at the bottom may easily be overlooked ;
others,

however, have only a fissure along the upper side of

their common tube, without any traces of a separate

starnen or stamens. The papilionaceous character

of the corolla therefore, in such cases, is made to

oven-ule that of the particular mode of union among

the stamens, and is in itself «o clear, as seldom to

be attended with any difficulty ; but the incorrect-

ness of principle in the system, in the point before

V£S, as being neither pfofessedly natural, nor exactly

6

artificial, cannot be concealed. Part of the objec- Bo

tions, to which the sexual system was originally

liable, have been obviated. We mean what concerns

the last class but one, Polygamia. Dr Forster ob-

served, in his voyage round the world, that this class

was subject to great exception, on account of the

trees of tropical climates, so many of which are

constantly or occasionally polygamous ; that is, each

individual frequently bears some imperfect flowers,

male or female, along with its perfect or united ones.

Such a circumstance reduces any genus to the class

Polygamia ; and on this principle Mr Hudson,

thinking perhaps that he made a great improvement,

removed our Ilex Aquifolium, or Holly, thither,

though Ilex is well placed by Linnaeus in the fourtli

class. The author of the present essay has ventured

to propose a scheme, which is adopted in his flora

Britannica, for getting clear of this difficulty. He
considers as polygamous such genera only as, be-

sides having that character in their organs of im-

pregnation, have a difference of structure in tJie

other parts of their two kinds of flowers. Thus

Atriplex has, in its perfect flowers, a regular spread-

ing calyx, in five equal segments ; in the attendant

female ones a compressed one, of two leaves, subse-

quently much enlarged.

The genera thus circumstanced are so very few,

as far as we have discovered, that possibly the

class ftiight, but for the uniformity of the system,

be abolished. We cannot indeed tell what futui-e

discoveries may be made ; and its character, on the

above foundation, is sufficiently clear and permanent

;

for flowers of an essentially different configuration,

can hardly vary into each other. The orders of the

last class of the Linnaean system, Cryptogamia, are

natural, and preserved, all nearly the same, by every

systematic projector. The original appendix to this

system, the Palmce, would be a great blemish there-

in, as an artificial arrangement : for such an arrange-

ment ought to be so formed as to admit every thing,

on some principle or other. But this stumbling-

block is now removed. The palm tribe were placed

thus by themselves, merely till their fructification

should be sufficiently known. Now they are found

to agree well with some of the established classes

and orders, where they meet with several of their

natural allies.

Wliatever advantages might accrue to the pi'acti- Natu

cal study of botany, from the convenience and faci-
JrjJ^^*

lity of his artificial system, Linnaeus was from the n^us

beginning intent on the discovery of a more philoso-

phical arrangement of plants, or, in other words, the

classification of nature. This appears from the 77th

aphorism of the very first edition of his Fundamenta

Botanica, published in 1736, where he mentions his

design of attempting 10 trace out fragments of a na-

tural method. In the corresponding section of his

Philosophia Botanica, he, fifteen years afterwards,

performed his promise ; and the same Fragmenta, as

he modestly called them, were subjoined to the 6th

edition of his Genera Plantarum, the last that ever

came from his own hands. The interleaved copies

of these works, with his manuscript notes, evince

how assiduously and constantly he laboured at this

subject, as long as he lived. He was accustomed to
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time to time, to a small and select number of pupils,

who were for this purpose domesticated under his

roof What this great botanist has himself given to

the world, on the subject under consideration, is in-

deed nothing more than a skeleton of a system, con-

sisting cl" mere names or titles of natural orders,

amounting in his PhilosopJiia to 67} besides an ap-

pendix of doubtful genera ; and that number is, in

the Genera Plantarum, reduced to 58.

Under the title of each order, the genera which

compose it are ranged according to the author's

ideas of their relationship to each other, as appears

by some Of his manuscript corrections ; and some of

the orders are subdivided into sections, or parcels of

genera more akin to each other than to the rest.

He ingenuously avowed, at all times, his inability to

define his orders by characters. He conceived that

they were more or less connected with each other,

by several points of affinity, so as to form a map,

rather than a series. The experienced botanist, who
peruses the above-mentioned Fragmenta, will in most

cases readily imbibe the ideas of their author, as to

the respective affinities of the genera. In some few

instances, as the DtmoscE, where he avows his own
doubts, and the Holeracece, where he is unusually

paradoxical, it is more difficult to trace the chain of

his ideas. Such however was all the assistance he

thought -himself competent to afford. His distin-

guished pupils Fabricius and Giseke fortunately took

notes of his lectures on natural orders ; and by the

care of the latter, to whom Fabricius communicated

what he had Hkewise preserved, their joint acquisi-

tions have been given to the public, in an octavo vo-

lume at Hamburgh, in 1792. Nor was this done

without the permission of their venerable teacher,

who told Giseke by word of mouth, when they took

leave of each other, that " as he loved him, he had

laboured with pleasure in his service ;" adding, that

" Oisck'O was at liberty to publish, whenever he

pleased, any thing that he had retained from his own
instructions."

Linnajus, according to a conversation with Giseke,

recorded in the preface of the volume edited by the

latter, declined to the last any attempt to define in

words the characters of his orders. His reason for

this appears in his Classes Plantarum, where he just-

ly remarks, that no certain principle, or key, for any

such definition can be proposed, till all the orders,

and consequently all the plants, in the world are

known. Fie has however so far expressed his opi-

nion, in the work last quoted, as to point out Uie

situation of the seed itself, with respect to other

parts, and the situation and direction of its vegetat-

ing point, or corculum, as most likely to lead to a

scheme of natural classification. Flence the system

of CfEsalpinus stood very high in his estimation. Fie

also, in the conversation above-mentioned, divides

his own orders into three sections, or classes, Mono-
» cotyledones, comprising the first ten orders, with the

15th: Dicotyledones, (with two or more cotyledons),

the 11th to the 54th order, inclusive, except the

15th ; and Acotyledones, order 55th to 58th, with a

hint that the last, or Fungi, ought perhaps to be al-

together excluded. This distribution of plants, by
VOL, JI. PART II.

the number or the absence of the cotyledons, or

lobes of the seed, is the great hinge of all the pro-

fessedly natural modes of arrangement that have been
attempted. We shall for the present not enter on
the consideration of this principle, as it will more
properly be explained when we examine the system
of Jussieu. Linnaeus did not consider it as absolute,

for he told Giseke that he knowingly admitted into

his 11th order some plants that are monocotyledo-
nous, with others that are dicotyledonous. The rea-

son of this was the only secret he kept from his pu-
pil, nor could the latter ever dive into it, though he
afterwards endeavoui'ed to learn it from the younger
Linnaeus, who knew nothing, neither did he, as

Giseke says, much care, about the matter. We hope
to be able to throw some light upon this mystery,

when we come to the order in question.

The want of any avowed principle of distinction,

precludes all criticism of these natural orders of Lin-

naeus, as a regular system ; we can therefore only

take a cursory view of them as they follow each other,

with such indications of their characters as Giseke
has recorded, or as we may ourselves be able to

trace. A great part of the substance of the lectures,

published by him, consists of remarks on the genera
of each order, as to their mutual distinctions ; with
numerous botanical and even economical matters,

which do not all come within the compass of our
present consideration. What we have to lay before

the reader is not, in any manner, forestalled, by
what he will find in the fourth volume of the Ency-
clopjEdia, above cited, which is taken from a diffe-

rent source.

Order 1. Palm^e. " An entirely natural, and Liniiecns's

very distinct order." This tribe of plants, stationed <^''
Position

by nature within the tropics, is considered by Lin-°^'"^
Nalii.

najus as the original loocl or man ; still supplymg the

place of corn to the inhabitants. of tropical coun-
tries. Palms are the most lofty of plants, and yet

it is a matter of doubt whether they ought to be
called trees .or herbs. They do not form wood in

concentric circles, year after year, like our trees,

though they are extremely long-lived. The author

of the sexual system wa£, as we have just mentioned
in speaking of that system, but little acquainted at

first with the structure of the flowers of palms, or

the number of their stamens or pistils. His prede-

cessors in the establishment of genera of plants,

Tournefort and Plumier, had published little or no-

thing illustrative of this tribe. He had himself seen

no more than three or four species in fructification,

nor had he any other resource, in founding genera,

than the plates of the Hortus Malabaricus, (excellent

indeed, but not delineated with any particular view

of this kind,) and the less complete representations

of Rumphius. The growth of these plants is quite

simple. Each terminates in a bud, of a large size,

called the heart, or by voyagers in general the cab-

bage, of the palm. When this is cut off, the tree

dies, though the growth of many centuries. This

bud has a gradual and nearly continual vegetation,

unfolding its leaves, which Linnaeus rather incorrect-

ly terms fronds, one after another in succession, not

all at any particular season. The bud therefore is

perennial, not, as in our trees, annual, nor can it, for

3 D
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Botany, this reason, be renewed. Fresh buds, in time be-

''"-•'V*^ coming trees, are furnished from the generally-

creeping, perennial, and deeply descending roots.

What have commonly been denominated the branch-

es of Palms, LinnjEUS very properly declined calling

so, because they never increase by producing lesser

branches. He objected to calling them leaves, " be-

cause they are each attended by no separate annual

bud, neither have they the texture of ordinary leaves,

nor do they wither and fall off at any particular sea-

son." He adopted the term frond, which he always

used when he could not decide whether the part in

question were a branch, leaf, or stem. We cannot

but think these are truly leaves, though it must be

confessed they differ from the generality of such, in

being destitute of any line of separation by which

they are capable of foiling, or being thrown off, from

the stem. In this they agree with the foliage of

Mmci and Jungermannue ; there being a perfect

continuity of substance throughout. The hardened

torn fibres, or rather vessels, which remain on the

stems of palms, where the leaves have once been, are

precisely the same as what occur in various mosses

;

and something similar may be observed in many lilia-

ceous plants and their allies, which approach to the

nature of palms.

In describing the fructification of this order, Lin-

naeus considered as belonging thereto, what we

should presume to be rather the inflorescence.

Hence the great branchhig flowerstalk retains, in a

technical sense, the name of spadix, derived Jrom
the ancients ; and its ample containing sheath is de-

nominated a spatha. The latter is reckoned a kind

of calyx, as the former a sort of branched common

receptacle. Linnasus strengthens his terminology in

this case, by tracing an analogy between the spatha

of palms, and the glume of grasses. We doubt

whether any such particular analogy exists. Nei-

ther does his other comparison, of the part in ques-

tion to the sheath of a Narcissus and its ahies, at

all, as far as we can judge, elucidate or confirm his

principle. He surely swerves in these instances, as

well as in his generic distinctions of the umbellife-

rous plants, from the correctness of an axiom, on

which botany as a philosophical science depends,

that generic characters, and much more those of

classes and orders, should be exclusively derived

from the parts of fructification. Surely a very slight

consideration of the flowers and fruits of the Palmce,

as we have become acquainted with them since the

time of Linnaeus, will abundantly satisfy any person,

that they afford clear characters, on which to found

a sufficient number of distinct and very natural ge-

. nera. Even that author, in the lectures before us,

records that some genera have a three-leaved calyx,

• others none at all ; some have a corolla of three,

others one of six, petals; most have six stamens,

some three, others nine, while the Nipa of Thunberg

has only one. The germens are three in some, soli-

tary in others, and' the stt/le and stigma are subject

to like diversity in different genera. The fruit is in

some, as the Phoenix dactylifera, or Date, a single

drupa, in others composed of three ; in some, like

the Cocoa, a nut with a coriaceous coat. The seeds

are mostly solitary, but in several instances two or

NY.
three in each fruit. Hence, while the fructification Botany,

affords sufficient materials for discriminating genera,

Linnaeus observes that no common character, exclu-

sively descriptive of the whole order, can be found-

ed upon it. The reader will find the essential cha-

racters of his genera in our Vol. IV. 288. His Za-

m/a, concerning which he avowed considerable; doubts,

chiefly because it wanted a spatha, is now, by com-
mon consent among botanists, removed either to the

Ferns, or to an intermediate order between them and

the Palms, to which also Cycas belongs. The tech-

nical characters which have induced this alteration,,

are confirmed by circumstances attending the habit

and qualities of these genera.

At the end of his proper Palmce, Linnaeus sub-

joins, in a distinct section, three genera, which he

was doubtfyl whether to leave there, or to establish

as a distinct order. These are Stratiotes, Hydrocha-
ris, and Valisneria. He remarks in his lectures that"

" they have a spatha extremely Hke the palms; a ca-

lyx of three leaves, and a corolla of three petals ;

leaves perennial and evergreen, folded when they

first come forth, Hydrocharis cannot be separated

from Stratiotes, nor Valisneria from Hydrocharis.

They produce their leaves crowded together at the

base, like Ferns. Although their strict affinity with

the lai'ger Palms of India cannot be demonstrated,

they ought nevertheless to be associated thei'ewith.

They are all aquatics, whence we may presame that

India may afibrd some aquatic palms, smaller than

the others, which may prove a connecting link be-

tween th€ latter and the plants of which we are

speaking." Giseke points out several palms, in vari-

ous authors, which though but imperfectly ascertain-

ed, confirm this conjecture of his preceptor. Lin-

naeus in his own copy of the Genera Pkmfarum, en-

riched with his manuscript notes, to which we shall

often refer, has marked this section, or appendage,

of his Palmce, as distinguished by " an inferior fruit,

with many seeds," He has moreover added 4 genera

to this assemblage, Pandanus, Bromelia, 2'illandsia,

and Burmannia. Giseke has amply illustrated the

order of Palmce, by observations of his own, or those

of various writers ; but the most solid acquisitions to

our knowledge, in this interesting tribe, are derived

from the labours of Dr Roxburgh, in his Plants (f
Coromandel.

Order 2. Piperita. " The plants of this order

have an acrid flavour, whence the name. ' They af-

ford no common character to discriminate the order,

except possibly the elongated receptacle and sessile

anthers, but some amentacecB have the same. They
consist of Zostera, Arum and its allies, Orontium,

Acorus, Piper, and Saururus. The last is removed

by Linnaeus in his manuscript to his 15th oi'der.

Order 3. Calamari^. " These are closely re-

lated to the true grasses, and have almost the same
kind of leaves. Their seed is solitary and naked ;

stamens three ;
style one, not unfrequently three-cleft

at the summit. Their glume is of one valve (whereas

most grasses have two valves), except Schcenus, which

bears several valves irregularly disposed, though in

other respects so near the rest of its order, as scarce-

ly to be distinguished without accurate examination

of the parts alluded to. The stem of these plants is



BOTANY. S9o

Boiany. a culnif mostly triangular, rarely round, often leaf-

less, or nearly so. Leaves rather rigid and rough.

Flowers often disposed in an imbricated n^anner.

Seed in a few instances surrounded with bristles.

When these are extended into a kind of wool, hang-

ing out beyond the scales, such a character marks

the genus Eriophorum." Linnseus asserts that " Scir-

pus differs from Carex, in having all the flowers

united, whereas in the latter some scales are accom-

panied with stamens only, others with pistils ;" but

he forgot the tunic, or arillus, of the seed, which

makes the essential and clear character of Carex.

He mistakes also in supposing the stamens are al-

ways three in this order ; in several instances they are

but two, in a few they are splitary. Much has been

done respecting the genera and species of this order

by Rottboll, Vahl, Brown, Schrader, and others.

Linnaeus lias made a manuscript correction in the

Calamarice, excluding from thence Typha and Si^ar-

ganiuin, which he would remove to the preceding

order, principally, it seems, because he judged the

latter to be very closely allied to Zostera ; as well

as on account of its anthers, but we can trace no

resemblance in those to the Piperitce. On the con-

trary they and their filaments agree with the Cala-

marice. The stamens of Typha indeed are some-

w\mt different, and Mr Brown, in his Prodromus

Mora Novce Hollandice, has anticipated this altera-

tion of Linnaeus.

Order 4. Gramina. " The true grasses compose

as peculiar a family as the palms. They are the

most common plants in the world, making about a

sixth part of the vegetable kingdom, especially in

open situations. There they multiply, and extend

themselves by their creeping roots, prodigiously. In

confined and woody places they scarcely creep, but

stand erect. They are the most important of all

vegetables, for this reason, that they are the chief

support of such animals as depend on vegetable food.

They make the verdure of our summers, and the

riches of rustic life. Their leaves are not easily

hurt by being trampled on, and though the severity

of winter may wither and fade them, so that in the

early spring no appearance of life remains, yet they

revive. The solicitude of the Author of Nature, for

the preservation of this important tribe of vegetables,

appears from their flowering stems being rendered

unfit for the food of cattle, that nothing may hinder

the perfecting of their seeds. Besides, the more

they are cut and ill-treated, the more vigorously

they grow, propagating themselves proportionably

under ground ; and in order that they may be en-

abled to thrive any where, their narrow leaves are so

contrived, as to insinuate themselves between the

divisions or branches of other herbs, without any

mutual impediment. There are very few grasses

agreeable to our palate. For the most part they are

insipid, like pot-herbs ; a very small number being

fragrant. None are nauseous or poisonous. Grasses

are the most simple of all plants ;
having scarcely

any spines, prickles, tendrils, stings, bracteas, or si-

milar appendages to their herbage."

" Their stem is termed a cuhn, being hollow, com-

posed of joints which are separated by impervious

knots. Jn our quarter of the world the culm is

usually simple, unless in consequence of cutting

away the flowering part ; in the Indies most culms

are branched. The leaves are mostly alternate,

always undivided, and generally flat on both sides,

with a rough edge, and either smooth or hairy

surface. Each leaf stands on a sheath, which em-

braces the stem, and is crowned with a membrane,

sometimes termed ligula, closely embracing the

stem, to hinder the admission of water. The sheath

springs from a knot, and (with its membrane) answers

the purpose of a stipula."

'< The fructification of Grasses differs so much
from that of other plants, that it was supposed im-

possible to reduce them to scientific order. They

were first distinguished into corn and grasses ;
but

such a distinction is founded merely on the compa-

ratively larger seeds of the former, on which we de-

pend for food, as small birds do on the very minute

seeds of the latter. Ray was the first botanist who

undertook a regular examination of grasses. He
distributed them according to their outward appear-

ances, but distinctive characters failed him. Neither

was Tournefort, however great a botanist, equal to

the arrangement of this tribe. Monti followed Ray,

but investigated such only as were natives of Italy.

John Scheuchzer, first induced by Sherard, paid a

most laborious attention to this subject, collecting

grasses from all quarters, and describing them with

the greatest exactness ; but he was deficient in tech-

nical terms, and his very long descriptions are near-

ly all alike, till he arrives at the flowering part. The
terms which he uses are folliculus for the corolla,

gluma for the calyx, locusta for the spikelet contain-

ed in the latter. After him Micheli contrived a new
method, dividing grasses according to their spikelets,

which he observed to be either compound or simple.

He subdivided them by their flowers being united or

separated ; and subjoined an order of plants " akin

to grasses," which really do not belong to them. If

their sexes be attended to, the arrangement of grasses

becomes less difficult. They are either monandrouSy

diandrous, triandrous, or hexandrous. The two lat-

ter have either united, monoecious or polygamous

flowers."
" The inflorescence in this order of plants is either

spiked or panicled. Their spike, properly so called,

consists of several flowers, placed on an alternately

toothed rachis, or stalk. If such a rachis be con-

ceived perfectly contracted, it will become a toothed

common receptacle, as in compound flowers, so that

grasses may thus be distinguished into simple and

compound. Or if we imagine all the flowers to be

sessile on one common base, such grasses as are pro-

perly spiked will have a scaly receptacle, the rest a

naked one, according to the analogy of the synge-

nesious class ; and by this means the corn family

may be separated from the rest, for they are scaly.

" The calyx is a husk of two valves, one proceed-

ing from within the base of the other, like the claw

of a crab. These husks are concave, and truly the

leaves of the plant in miniature. The calyx con-

tains one, two, or more, florets, which are construct-

ed in the same manner, of two leafy husks, called by

Linnseus petals, to distinguish them from the former.

Within the petals the receptacle bears two very

Botany.
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P.otany. minute, roundish, pellucid, extremely tender, wither-
^"^"'^"^ ing scales, often invisible without a magnifier, which

Micheli termed petals. Linna;us nectaries. Stamens
generally three, in a few one, two, or six, with capil-

lary filaments, and oblong incumbent anthers, whose
lobes become separated at each end. Micheli er-

roneously imagined those which have six stamens,

to bear, as it were, doubled flowers. The germeu
is superior, with two styles, sometimes raised on a
common stalk or elongated base, and they are usually

reflexed to each side, being either longitudinally

hairy, or tufted at the summit only. Seed univer-

sally solitary, without a capsule, Lygeiim only hav-
ing a nut, of two cells, which is very singular. A
few have a simple style, as Zea, Nardus, and Lygeum.
The seed is occasionally coated by the petals, which
closely enfold it, and are almost united with it, wit-

ness Hordeum and Avota (to which examples in-

dicated by Linnajus we may add Briza). " Many
grasses are furnished with an awn, arista, mostly
rough, like a prominent bristle, inserted into the

back of the outermost petal, either at the bottom,

middle, summit, or a little below the latter. This

appendage is either straight, or furnished with a

joi^t, and twisted backward, or simply recurved ; in

some it is woolly ; in several it is accompanied by
hairs at the base of the corolla. The use of these

parts is to attach the ripe seeds to the coats of ani-

mals, that they may be the more dispersed."

" Although grasses are destitute of spines proper-

ly so called, a few have their leaves longitudinally

involute, in such a manner that tlu;ir rigid perma-
nent points have all the properties of thorns, as in

Spinijex, and some Festucce. Their foliation is,

for the most part, involute, but in some instances, as

Dactylis glomerata, it is folded. This character has

not as yet received sufficient attention, but ought to

be noticed in future, as it may throw great light

on the distribution of the family of plants in question.

Very few indeed are furnished with setaceous leaves."

Order 5. Tripetaloide.^5. " Scheuchzer and
other authors have referred Juncus and its allies to

Grasses, under the title of Graminibus qffines. In

truth, they are so similar to grasses, as scarcely to

be distinguishable without fructification. The ge-

nera are Juncus, Aphyllanthes, Triglochin, Scheuch'

zeria, Elegia and Restio in the first place, then Fla-

gellaria, Calamus, Butomus, Alisma and Sagittaria."

Linnaeus, in his manuscript, has hinted, that the

three latter may possibly belong to the above-men-

tioned section at the end of his Palma: ; see Ord. 1.

Order 6". Ensat^. " So called from the form of

their leaves, resembling a sword, being perfectly

simple, almost linear, alternate, mostly converging

by the margins, often cloven longitudinally, so that

the edge of one leaf embraces the other, thus con-

stituting what is termed equitant foliage. The root

in many cases is oblong and fleshy, lying flat on the

ground, or creeping. But some species of Iris are

truly bulbous, like Crocus, Ixia, Antholyza, &'C.

Stem, in these genera, simple, erect, zig-zag ; but

in Commelina, especially the annual kinds, it is

branched, as in Tradescantia. Crocus and Bulbo-

codium have no stems. Leaves usually sword-shaped

;

very i-arely quadrangular; in the bulbous species of

Iris involute ; in not a few Commellnce ovate ; in Boiany.
Xyris and various kinds of Eriocaidon awl-shaped.
Fulcra, or appendages, are scarcely to be found in

this order. The calyx is a spatha, though but of a
spurious kind, being mostly a large concave valve,
resembling a halved sheath in Iris; most beautiful
in Commelina, where it is heart-shaped. In Sisyrin-
chium however this part is more perfectly bivalve.
Corolla generally of six petals; though in Iris so
united by their claws, as to constitute a monope-
talous corolla. In Commelina and Tradescantia the
petals are very distinct, but the three inferior being
ruder in texture, and smaller, resemble a calyx.
Style with three stigmas, except some Commelince.
Pericarp a capsule of three cells and three valves,
with many seeds

; generally inferior, but not so in

Commelina, Tradescantia, and Callisia. Hence it

follows that this order affords no certain mark, on
which a distinctive character could be founded."

Order 7. Orchide^. " Orchis is a most ancient
generic appellation, alluding to the testicular shape
of the roots, in many plants of this family, which
have, at all times, been believed to possess a stimu-
lating, or aphrodisiacal virtue. All the Orchidecs
might be comprehended in one genus, in which light

also the Umbellatce, Semiflosculosce, Popilionacecej
might each hkewise be considered. But the science
would be overwhelmed in confusion by such exten-
sive genera, which it is therefore found necessary to

subdivide.

Many OrcJiidece have a tubci-ous fleshy root;
not properly to be termed bulbous, because its fibres

are thrown out from the top, or crown, whereas true
bulbs produce their fibres from the base. These
tubers, or knobs, are mostly in pairs ; some of them
globose and undivided, others palmate, like the hand.
One of these tubers, from whence the plant of the
present year has come, being exhausted, will swim
in water; the other, destined to blossom next sea-
son, is so solid as to sink. In the palmate kinds,
the former is vulgarly called the hand of the Devil,
the latter the hand of God. Ophrys corallorrhiza
however has a threadshaped, branched, and jointed
root; that of 0. hifolia is perfectly fibrous. In other
genera, particularly Epidendrmn, the root "consists

of clusters of fibres."'

" The stem is solitary and herbaceous, except in

several kinds of Epidendrum, quite simple, often
leafy. In some however there is merely a leafless,

radical flowerstalk, generally round, though not so
in Ophrys Loeselii and paludosa. The leaves are
simple, alternate, undivided, sheathing the stem

;

sometimes wanting, as in Orchis abortive. Appen-
dages none at all, except bracteas. Inflorescence
terminal, either spiked or racemose. Fructification

irregular, and very singular, for it is impossible to say
what is calyx, and what corolla ; nor is this point of
much importance, nature having placed no limits

between them. There are five petals; besides a
nectary, which makes, as it were, a sixth. These
five seem to constitute an upper lip, the nectary an
under one. Or it may be said that the corolla is

composed of three outer, often ruder, petals; and
three inner, the lowermost of which ought rather to

be denominated a nectary. This last is various in
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otany. different genera, having its appropriate figure and

dimensions, while the rest of the petals are more

uniform. Sometimes the middlemost of the five pe-

tals, composing the upper lip, (like that of a ringent

or helmet-shaped flower,) is more erect and ddated ;

but I have received some species from the Cape of

Good Hope, in which these petals are united to

each other, and elongated at their common base m-

to a spur. Such will constitute a new division or

genus, of this family, as it stands in the Species

Plantarum, many of which have a spur from the

base of the lower lip, or nectary. The petals how-

ever do not afford sufficient distinctions, for genera

or species. The former are determined by the nee

tary, which is for that purpose principally to be re-

garded. There is indeed no occasion to advert to

any, other part than the flower of these plants, for

distinguishing either genera or species. VaiUant

therefore, and Seguier, have contented themselves

with delineating their various flowers alone."

" The stamens consist of two anthers, nearly

without filaments, very singular, and peculiar to this

order, concealed in a double pouch or hood, but

their pollen has not been ascertained. They are

*' contracted at the base, naked, or destitute of a

skin, divisible like the pulp of an orange, and cover-

ed each by a cell open underneath, inserted into the

inner margin of the nectary ;" as described in the

Genera Plantarum. It remains therefore for in-

quiry, whether the anthers burst in these as in other

stamens, and whether the pollen explodes upon the

female organs? or whether there be any internal

communication between the anthers and germen ?"

This latter opinion Linnasus was inclined to adopt,

because, (as he thought), " the pistil was so obscure,

that no one was able to say whether there were any

style or stigma." We cannot but remark here that

the latter is sufficiently apparent, in the form of a

shining glutinous depression or cavity, just below

the anthers ; nor is there any doubt that the pollen,

though diiferent in texture from other plants, and

various in the different species of these, performs

the office of impregnation by the stigma. It consists

of naked elastic or granular masses, being what

Linnaeus terms the anthers.

" The germen is inferior in the whole order ; the

style short, inclining, in many hardly manifest, in

some American Orchidece very conspicuous. Stig-

ma either obsolete, or funnelshaped, sometimes com-

pressed. A small gland moreover is present, sus-

pected to belong to the female organs of impregna-

tion, but not very decidedly." (Linnaeus surely errs

in asserting that the sexes of the plants in question

are very obscure.) " The fruit is a capsule, of one

cell, and three valves, which last are connected by a

lateral suture, to which the seeds are attached, as to a

receptacle. The capsule does not burst in the usual

manaer, but the valves separate at their lateral su-

tures, while their extremities remain united at top

and bottom. The seeds are numerous, of a chaffy

appearance, like saw-dust."
" Many fine species of this order are found in

Europe and America ; the Cape of Good Hope is

not rich in them ;" (Mr Brown observed a consider-
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able number there ;)

" both Indies abound with Botany,

singular ones, especially with Ejndendra. Their fa-
''^^^"y"^

vourite soil is a spongy, moist, friable, rich, but not

manured, earth, in rather shady situations. The
species of Epidendrum are all, perhaps, parasitical,

insinuating their roots into the bark of aged trees.".

" Orchidece are extremely difficult of culture.''

We refrain from ti'anscribing the ideas of Linnaeus

on this subject, as it is now known that some of

these plants may be propagated by seed, and that

several succeed very well in our stoves, among the

rotten bark of trees, accompanied by fresh vegetable

mould. Our wild Orchises are best removed when
in full bloom, when the mould should be entirely

cleared away from their roots, and the latter planted

immediately in fresh sifted soil from their native

place of growth, with moderate subsequent water-

ing. Thus treated they will come up and flower for

many successive years in the same pot.

Order 8. ScitaminejE. " These nearly approach
the Orchidece in aspect. The name of the order is

an ancient word, synonymous with aromatic, and an-

swers to the whole of the tribe, except Musa, Heli-

conia, and Canna." (The two former certainly do not

belong to this order, and the last but imperfectly.)
" The roots of the Scitaminece are fleshy, mostly

acrid and aromatic, lying on the surface of the

ground, and throwing out fibres from their under

side, like some of the 6th order. Stem always quite

simple," (to this there are exceptions in Maranta) ;

" in some bearing alternate leaves ; in others naked,

and separate from the foliage. Leaves lanceolate,

quite entire, even, stalked, convoluted contrary to

the direction of the sun ; their stalks sheathing the

stem. Inflorescence either a spike or clustei', the

flowers being separated by coriaceous or membra-
nous bracteas. Flower superior. Calyx a perianth

of three valves. Corolla always irregular. Pericarp

in most instances a capsule of three cells and three

valves, with many seeds in each cell." We pass

over much of the Linnaean description, recent dis-

coveries having enabled succeeding writers, particu-

larly Mr Roscoe, in Trans, of Linn. Sac. Vol. VIII,

and Mr Brown in his Prodr. Nov. Holl. to explain

the flowers much better. The corolla is monopeta-

lous, w ith a double limb, and more or less irregular ;

each limb in three deep segments ; the inner most

unequal, one of its segments being a dilated, lobed,

ornamented lip, like that of the Orchidece, the other

two sometimes very small, or obsolete. Stamen one,

inserted into the tube, opposite to the lip; its fila-

ment mostly dilated, and of a petal-like habit, by the

diversity of whose shape Mr Roscoe has first reduced

this order into natural genera, a matter in which pre-

ceding botanists had altogether failed. The anther

consists of two parallel distinct lobes, united length-

wise with the filament, bursting longitudinally, some-

times spurred at the base. There are usually the

rudiments of two abortive stamens, first asserted to

be such by Mr Brown. Germen roundish, with a

threadshaped style, lodged between the lobes of the

anther, and a dilated, cup-like, often fringed, stig-

ma.
" To this order belong the Ginger, CardamoraSj
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Botany. Grains of Paradise, Costus, Galangale and Zedoary

.^^^ of the shops, all aromatic. We have nothing similar

to them in Europe, except Acorus."

What Professor Giseke has subjoined to the lec-

tures of Linnaeus, relative to this order, is, to say

the best of it, superfluous.

Order 9. Spathace^. " These are distinguished

by their bulbous root, consisting of a radical bud,

formed from the bases of the last-year's leaves,

which envelope the rudiments of the future foliage.

In a bud the scales are expanded into leaves ; in a

bulb the permanent base of the leaves becomes fleshy.

In this order the leaves are sheathing at the root, so

that they exhibit no instance of a scaly bulb, but

only a coated one. Their leaves are, with a few

exceptions, almost linear, or linear- lanceolate. Stem

no other than a scapiis, or radical flowerstalk, either

round, two-edged, or triangular. The spatha, or

sheath, is a terminal membrane, splitting lengthwise,

except in Hcemanthus, where it divides into six

segments, resembling an involucrum, and is perma-

nent. The spatha sometimes contains many flowers,

and where it naturally bears but one, is liable occa-

sionally to produce more. The flowers are stalked

' within the spatha ; in most instances they are supe-

rior, but not in Bulbocodium, whose corolla is di-

vided to the very base. This plant therefore has

. erroneously been referred to Colchicum. Tulbaghia

has a perfectly inferior flower, but cannot be referred

to Hyacinthus, on account of its many-flowered

spatha." (The nectary, or crown of the tube,

abundantly distinguishes it.) " Allium has invaria-

bly an inferior flower, but its spatha shows that it

belongs to the order before us. Some of its species

bear flowers as big as a Narcissus."
" The corolla in most of the genera is monopeta-

lous, inasmuch as the nectariferous tube bears the

petals. Otherwise they might all be denominated

hexapetalous, except Colchicum and Crinum ; to

say nothing of Gethyllis, distinguished from all the

rest by its very long tube. Stamens six, except in

the genus last mentioned, where they are twice that

number. Pistil one, except Colchicum ; but many
have a three-cleft stigma, so that in Colchicum this

part may be considered as only further divided even

down to the germen. Capsule in all of three cells,

with many seeds." [Hcemanthus has a berry.)

" The roots of this tribe grow best if they are

dried after the leaves perish, either artificially, or

by the arid nature of their place of growth. Many
of these roots are nauseous and acrid, therefore poi-

sonous, especially Colchicum. The bulb of a Nar-

cissus will kill a dog. No analogy holds good be

tween these plants and the Tulip, whose bulb may
be eaten with impunity ; because they are not of the

same natural order. All the species of Allium are

impregnated with their own peculiar pungent fla-

vour, and nature being disposed to expel them with

violence from the. stomach, they prove most power-

ful sudorifics. Much of the substance of these last

mentioned is mucilaginous, which involves and sepa-

rates their acrid particles. Hence they are not dan-

gerous in substance, but their expressed juice, de-

prived of viscidity, is fatal."

Order 10. CoRONARiuE. A coronary or garland

A N Y.
flower was anciently such as, on account of its beau- Botanj

ty, was used for ornamental wreaths." ~ ~

" Ornithogalum has much in common with Allium,
but wants the spatha. Scilla is so nearly related to

Ornithogalum, that they are scarcely to be distin-

guished but by the breadth" (some say the propor-
tion) " of their filaments. Hyacinthus and Scilla

are with difficulty distinguishable, though the latter

has six petals, the former a monopetalous six-cleft

corolla, but this is in some instances so deeply di-

vided as nearly to approach the latter."

" In this order the root is either tuberous, a solid

bulb, or, as in Lilium, a scaly one. The leaves of
Aloe, Yucca, Agave and Bromelia, are, as it were, a
bulb above ground, whose dilated, fleshy, permanent
scales remain year after year; just as the bulb of
the Lily consists only of the perennial bases of the
foliage. In the Aloe tribe, not merely the base, but
the whole leaf is perennial. Whoever is ignorant of
this, cannot fail togo astray in studying the order in

question."

" The stem is simple, often a mere scapus, occa-
sionally leafy, in consequence of a partial elevation

of the radical leaves."

" The flower, destitute of spatha or any sort of
calyx, consists of six petals." (Linnaeus terms them
such, because they fall offwhen the flowering is over.)
" In Ornithogalum some species have the under side

of the corolla green, which part therefore is perma-
nent here, as consisting of corolla and calyx united.

In some kinds of Anthericum, and in Veratrum, the

petals are likewise permanent, but in a faded condi-

tion. The stamens are universally six, three of them
interior. Germen superior. In Aloe the pistil is so-

litary, and three-cleft ; but the style is divided to the

very base into three parts in Melanthium, Helonias,

Veratrum, and one species of Ornithogalum. All

the tribe have a capsule of three ceils, and three

valves, the seeds being placed one above another."
" There is no uniformity in the qualities of the

Coronarice, there being among them a great diversi-

ty of scent. The nauseous smell of Fritillaria impe-

rialis and Veratrum indicates a very poisonous qua-

lity, of which likewise Aloe partakes. Lilium is

mild ; its root inodorous and mucilaginous ; its qua-

lities therefore are emollient and lubricating- Scilla

maritima is in the highest degree acrid and diuretic,

dissolving viscid humours. The root of Ornithoga-

lum umbellatum, as well as of 0. luteum, is eatable.

The former appears to be the Dove's dung, sold

for so high a price during the siege of Samaria, as

recorded in the Second Book of Kings, chap. vi« v.

25 ; in the first place, because it is very abundant in

Palestine, whence the English call it Star of Bethle-

hem ;
secondly, because the flower resembles the

dung of pidgeons and other birds, in its greyish and
white partycoloured hue, whence also comes the

name Ornithogalum, or bird's milk, alluding to the

white substance, always accompanying the dung of
these animals ; and lastly, because the root in

question is to this day eaten in Palestine, at least by
the poor." (See English Botany, t. 130.)

" Wepfer has proved, by many experiments, the

very poisonous nature of the root of the Crown Im-
perial, which kills dogs, wolves, and various other
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animals. The ancients relate that the honey of its

flowers caused abortion. No flower, except Meli-

anthus, produces more of this fluid, yet the bees do
not collect it ! We owe this fine plant, now so com-
mon, to Clusius, who more than two hundred years

ago received it, along with the Horse-Chesnut, from

the east. He likewise acquired many other bulbs,

before unknown, now become the ornaments of our
gardens. From his time, no one has taken the same
pains. Certainly if any person could travel, for this

object, into the interior of Persia and the kingdom
of the Mogul, he would be likely to obtain many
superb plants of this order, as recent travellers to

the Cape of Good Hope have made us acquainted
with so many novelties among the Ixice, Antholyzce,

&c. of which Hermann, Oldenland, &c. their prede-
cessors, have not mentioned a word. Tulipa Gesne-
riana is so called, because it was procured by Con-
rad Gesner, from Cappadocia, whence it has become
common throughout Europe : its endless varieties

are the delight of florists, and some of them fetch a
high price."

Linnaeus in his own manuscript has, as we have
already said, removed Bromelin, Tillandsia, and
Biirmannia, from this order to the Palmce, or at

least an appendix thereto.

Order 11. SARMENXACEiE. " Sarmenta among the
ancients meant unarmed, prostrate, weak branches,
unable to support themselves ; hence this name is

applied to the order before us, many plants belong-
ing to which answer to that character, being of a
long, weak, trailing or twining habit. The Sarmen-
tacece are monocotyledonous. They differ much in

fructification, and may be variously arranged ; either

by their calyx and corolla ; the number of their sta-

mens or of their pistils ; the nature of their fruit ; or
the inferior and superior situation of their germen.
Hence it appears that no common character, appli-

cable to the whole order, can be deduced from the
fructification."

" Raiania, Tamus, Dioscorea, Stnilax, Cissampelos,

Meiiispermiim and Ruscus, form one assemblage, all

except the last having the above-mentioned kind of
stem, twining to the left, not to the right, except in

one species of Menispermum. Such a difference is

rare between plants of the same natural order. Smi'
lax supports itself by two tendrils, springing from
near the base of the footstalks ; all the rest are spi-

ral, and without examination of the fructification,

may easily be confounded. The above are dioecious,
except one or two species of Ruscus." {Centella
ranged among these in Gen. PI. is now referred to

Hydrocotyle.)
" Dracaena, Asparagus, Convallaria, Uvularia,

Gloriosa and Erythroniwn, compose another section.

The last is intermediate, as it were, between the pre-
sent order and the Coronarice. Gloriosa simplex is

a small plant, not unlike Erijthronium., with reflexed
petals." (What Miller, who is Litinaeus's sole autho-
rity for this species, intended, nobody has ever been
able to make out.)

" Medeola, Paris and Trillium, have whorled
leaves, except M. asparagoides, which scarcely dif-

fers from the genus Asparagus, except in having
thr^e styles instead of one."

Aristolochia, Asariim and Cytinus, nearly akin to Botany,

each other, are removed from this order, by the au-
thor in his manuscript, to the 27th, Rhoeadece, but not
without a query. In the same place we meet with
what may perhaps prove a solution of the mystery,
which Giseke was so anxious to unriddle, and to
which we have already alluded in the beginning of
this part of our subject. Linnaeus has here men-
tioned Nymphcea, as having in some of its species
one cotyledon, in others two. He notes also that
Menispermum and Aristolochia are dicotyledonous.
Nymphcea however appears to be the great secret,

which the worthy professor told his pupil, that he, or
some other person, might chance to find out in ten,

twenty or fifty years, and would then perceive that

Linnaeus himself had been aware of it. According-
ly, Gaertner and Jussieu have made the same disco-

very, or rather, fallen into the same mistake ; de-
scribing Nymphcea as monocotyledonous, and Cy~
amus Sm. Exot. Bot. v. i. 59. (their Nelumho, or
Nelumbium), as in some measure dicotyledonous.
The excellent De Candolle, in the Bulletin des

Sciences, n. 57, published in 1802, has first right-

ly considered both as dicotyledonous, and akin to

the Papaveracece of Jussieu, the Linnaean Rhoea-
dece.

Linnaeus, in his lectures, proceeds to obsei've, that
he " wanted to make further inquiry into the cotyle-
dons of his Sarmentacece, for though he knew that

several of these plants were monocotyledonous, he
knew two, and did not doubt there were more, per-
fectly dicotyledonous. Hence he suspected the or-
der might be separated into two, in other respects
very closely related."

" The roots of all this family are oblong and
fleshy, except Erythronium, whose radicles are long
and quite simple ; those of Smilax Sarsaparilla run
very deeply into the ground, and are sometimes so-

thickened at the ends as to become tuberous. The
stem at first coming forth is smooth and leafless,

mostly branched, except in Paris and Trillium ; in

some prostrate. Leaves in every instance simple
and undivided, sometimes linear, sometin)es lanceo-
late and acute, or heartshaped, uniform, mostly aJ-

ternate
; except when three or more stand together

in a whorl, and in Dioscorea oppositifolia. Jt is rare
that alternate and opposite leaves occur in the same
natural order. Flowers mostly on simple stalks,

Smilax excepted, Ivhich has umbels ; they are droop-
ing except in Paris. Stamens universally six, ex-
cept in Menispermum. Styles three, or three-cleft.

All the genera, almost without exception, are defi-

cient in either calyx or corolla. The fruit is gene-
rally of three cells. Inflorescence axillary in all ex-
cept Erythronium^ which has but one flower, and
Ruscus, where it springs from the leaf."

" Their qualities are to be judged of by the
smell. All of them betray something of malignity,

except two insipid ones which are eatable, Dioscorea
and Asparagus. Gloriosa is very poisonous ; the
dried flowers of Lily of the Valley cause sneeznig,

like Veratrum, that is, they produce convuisions.

Paris has always been deemed poisonous. One kind
of Cissampelos, named Pareira brava, and Smilax,
are known by physicians to be highiy diuretic, as
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Boiany. well as the roots of Asparagus. Menispermum Coc-

cuius kills fishes, lice, and men."
<' This whole order is entirely without pubescence,

even the prickly Smilaces."

Next follow the Dicotyledonous Orders.

Order 12. Holerace^, pot-herbs, (erroneously

printed holoracece in Gen. PI. which has misled se-

veral writers). " This denomination is given to plants

that are tender or brittle in the mouth, and easy of

digestion, like many of the order before us." The

order is divided into several sections. Of the first

Blitim., Atripiex, Chenopodium, Salsola, Salicornia,

&c. are examples. The second consists of Petiveria^

CalUgonum, Ceratocarpus and Corispermum. Calli-

iriche was subsequently removed to the 15th order.

In the third section Axyris stands alone. Of the

fourth Herniaria, Illecebrum, Amaranthus, Phy-

tolacca, may serve to give an idea. The fifth begins

with Begonia, (of whose affinity Linnaeus candidly

confesses his ignorance, and to wlych no botanist

has yet found an ally). Next follow Rumex, Rheum,

Polygonum, Sec. The sixth section has Nyssa, Mi-

musops, Rhizophora, Bucida and Anacardium ; and

the seventh Laurus, Winterana and Heisteria ; in

both which the fleshy receptacle appears, where he

could trace it, to have guided Linnaeus to an arrange-

ment evidently paradoxical, which he labours, with-

out satisfying us, to justify.

Order 13. Succulents. " Bradley wrote on

Succulent Plants, by which he meant such as could

not be preserved in a Hortus Siccus. When gather-

ed, vegetables of this nature will live, often for a

whole year, flowering as they hang up in a house,

and throwing out roots afterwards if planted. All

such plants, however, do not enter into the present

order. Stapelia, Euphorbia, and Aloe are excluded.

The SucculentcB grow, and become very turgid, in

the driest soil, nor are any found in watery places.

If moistened too much they perish, and their roots

decay. They afford, in putrefying, a fine vegetable

mould, whereas dry plants, like heath and fir, scarce-

ly yield any."

Linnaeus has distinguished these into four sections.

In the first are Cactus, Mesembryanthemum, Tama-

rix, and others. Nymphcea placed here, in the Lin-

nsean manuscript, aS well as in Giseke's publication,

was afterwards removed by Linnaeus to his Rhoeadecs,

Sarracenia he conceived to be akin thereto. In his

second section are Sedum and its numerous allies
;

in the third Portulaca, Claytonia, &c. ; and in the

fourth a very different assemblage, as we should

think, composed of Saxifraga, Adoxa, Sec. and even

Hydrangea. Linnaeus however thought all these

sections nearly related. " They are," says he, " suc-

culent, insipid, inert, and inodorous, therefore mere

pot-herbs, widely different from the other fleshy

> plants, Stapelia, &c. whose fructification is so unlrke

them, and whose qualities are so poisonous. We
find in this order, that opposite or alternate leaves is

an indifferent circumstance. These plants have no

true spines, no tendrils, nor climbing stems, neither

stipulas nor bracteas." ( Giseke well remarks, that

Sedum acre is one exception to their alleged insipidi-

ty, though we can .scarcely agree with him that Sem-

pervivum tectorum is another.

)

Order 14. Gruinales. The best known genera Botany,

here are Linum, Drosera, Oxalis, Geranium and its

relations. Linnaeus admits also Quassia, Zygopkyl-

lum, Averrhoa, S:c., and his editor inserts, with well-

founded doubt, Sparmannia. Their roots and habits

are various. Calyx usually of five leaves, and corolla

of five petals. Stamens various in number and con-

nexion. Pistils mostly five or ten. Fruits various.

Linnaeus professed himself unable to define the cha-

racter of this order. Many of the plants have acid

leaves.

Order 15. Inundat-^e. So called because they

grow in water, many of them under its surface, ex-

cept their blossoms." Potamogeton is the genus

most generally known, to which Linnaeus suspected

Orontium to be related, but not correctly. My-'

riophyllum, Proserpinaca, Hippuris, &c. are placed

here, and even Elatine, notwithstanding its numerous
seeds. Chara and Najas form a section at the end.

Callitriche, Lemna, and even Pistia, were proposed

to be brought hither ; with Saururus and Aponoge-

ton.

" The qualities of the Inundatce are very obscure.

These plants are mostly inodorous, except a fishy

scent in some ; nor have they any particular taste
;

hence they are not used medicinally."

This order is out of its place with respect to the

arrangement by the cotyledons, of which Linnaeus

seems aware, from the remarks subjoined to it, in his

lectures, concerning that principle. To these we shall

hereafter refer.

Order l6. CalycifloRjE. This consists of Osy-

ris, Trophis, Hippophae and Eleeagnus. J^o obser-

vation relative to it is given in the lectures, except

that these genera are removed elsewhere. A manu-
script note before us indicates a suspicion of its re-

lationship to the 6th section of the Holeracece. Lin-

naeus sometimes referred Memecylon to one of these

orders, sometimes to the other, but finally to his

18th ; we should rather presume it belongs to the

19th notwithstanding the definite number of the sta-

mens, which caused Jussieu to range this genus with

the Linnaean Calycanthemce ; see the next order.

Order 17. Calycanthemce. The title of this

order is precisely synonymous with the last, and is

applicable in a different manner to the different ge-

nera of which the present consists. In those whose

germen is inferior, the calyx bears the flower and

enfolds the germen ; in those where the latter is su-

perior, it is unconnected with the calyx, into which

the stamens are, in that case, inserted, like the Sen-

ticosce and Pomacece, not into the receptacle. The
germen is inferior in Epilobium, Oenothera, Gaura,

Jussicea, Ludivigia and Isnarda, as well as in Ment-

zelia and Loosa" (or Loasa) ; " in the rest, Amman-
nia, Grislcea, Glaux, Peplis, Frankenia, Lythrum,

Melastoma, Osbeckia and Rhexia, it is superior.

Some genera have four, others five or six petals.

Glaux and Isnarda have none. Ammannia and Pe-

plis have occasionally petals, or not, in the same

plant. Melastoma has a berry ; the rest a capsule,

usually of four or five cells, in some genera of but

two, or one." Linnasus mentions Melastoma as the

only arboreous genus. The rest are herbaceous,

(rarely shrubby), with opposite or alternate leaves

;
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stamens from four to twelve, pistil always solitary,

the stigmas either four or one.

" These plants are mostly inodorous and insipid,

except a styptic property in the root of Lytlirum ;

none of them are used in the shops. It is remark-
able in this order particularly, that some flowers are

sessile and axillary, but towards the summit the
leaves gradually diminish, and are finally obliterated,

so that the inflorescence becomes a spike, as may be
seen in Epilobmm."

Order 18. Bicornes. So called," by Linnaeus,

from the anthers, which in many of this tribe ter-

minate in two beaks. The plants are rigid, hard and
evergreen, almost all more or less shrubby

; certainly

perennial. Diospyros is arboreous. The leaves of
this order are alternate, simple, undivided, scarcely
crenate, permanent. Stipulas and bracteas want-
ing (certainly not always the latter). '< Calyx of
one leaf, more or less deeply four or five cleft. Co-
rolla usually rnonopetalous ; in Pyrola, Clethra, and
their near allies, pentapetalous. Nectaries none, ex-
cept in Kalmia." (Linnaeus can here mean only the
pouches which for a while detain the elastic stamens,
and those are by no means nectaries.) " Stamens
from four to ten, answering to the divisions of the
corolla, or twice their number. Pistil 1, except
Royena, which is digynous. Gerraen in some supe-
rior; in others, as Vaccinium, inferior. Some have
a capsule, others a berry ; the cells of each four or
five ; but Diospyros has a fruit of eight cells. The
seeds are either one or many in each cell, mostly
small, chalfy." Linnaeus remarks that " they can
scarcely be raised in a garden, especially as the
plants are many of them natives of boggy situations

;"

but our English gardeners are masters of their treat-

ment, witness the abundance of Erica from the
Cape, now common in every greenhouse, and many
other charming shrubs, cultivated in a peat soil.

He conceived the whole order to be nearly confined
to one meridian, from the North Cape of Lapland,
to the Cape of Good Hope ; but he is incorrect in

saying, there are very few in North America, and
none in the East or West Indies.

Halesia, Styrax, Spathelia, Citrus and Garcinia
are subjoined as an appendix to the Bicornes, but
there is allowed to be a considerable distance be-
tween them, and the last is erased in the Gen, Plant.
as having opposite leaves. Giseke records, p. 345,
that when Linnaeus said no Erica grew in America,
he asked him whether Hudsonia were not an excep-
tion to this ? On which he took that genus from his

herbarium, and after contemplating and replacing it,

wrote something, Giseke knew not what, in his Ge-
nera Plantarum. We find what he wrote to be as
follows :

" Videnda Hudsonia, Empetrum, Ilex, Itea."

It is interesting to be thus able to trace the thoughts
of such a man. He was moreover correct as to the
genus Erica itself, of which no species has been de-
tected in America.

Order 19. Hesperide.e. Of this nothing is said
in the lectures. The original genera are Eugenia,
Psidium, Myrtus, and Caryophylius ; to which Gi-
seke has added Calyptranthes and Legnotis of Swart?.
Melaleuca also strictly belongs to this tribe

; thougii.

by a strange error, referred in the Mantissa to the
VOL. II. PART II.

40th order, and yet said to be akin in Ginora, which

belongs either to this or the 17th. Philadelphus is

subjoined as forming a section by itself, and still with

a mark of doubt. The discoveries in New Holland

have thrown much light on this fine order of aroma-

tic and elegant shrubs, of which the Myrtle is a fa-

miliar type. Linnajus intended to remove Garcinia

hither.

Order 20. Rotace.'e. The lectures are also defi-

cient as to this order. It consists of jyientalis,

Centunciilus, Anagallis, Lysimachia, Phlox, Exacum,

Chlora, Gentiana, Sivertia, Chironia and Saroihra ;

to which Ascyrum, Hypericum and Cistus stand as

an appendix. The wheel-shaped corolla of many of

the above plants, has evidently suggested the name.

Order 21. Precis. Primtda and its elegant re-

latives form the basis of this order. " They are all

destitute of stems. Leaves simple. Flowerstalk

umbellate, except in Cyclamen. Flower regular.

Calyx, as well as corolla, five-cleft. Stamens five.

Style one. Fruit a simple superior capsule. The
umbel is often accompanied by an involucrum. They
are vernal-flowering plants, and have, except Cycla-

men, nothing malignant in their qualities." Limosella

stands alone in a second section of this order, but

rather perhaps belongs to the 40th. Menyanthes^

Hottonia and Samolus form a third section, attended

by a mark of doubt. Sibthorpia was once inserted

in manuscript, but afterwards erased.

Order 22. Caryophyllei. The Pink and Cam-
pion tribe. Root fibrous. Stem herbaceous,

scarcely shrubby, jointed ; its branches commonly
alternate. Leaves simple, more or less of a lanceo-

late figure, undivided, hardly crenate in any degree,

sessile, with no other appearance of a footstalk than

their elongated narrow base, opposite, obvolute.

Stipulas none ; neither are there any distinct brac-

teas, nor spines, prickles nor tendrils. The plants are

mostly smooth, few are hairy, none prickly or bristly.

Flower rarely sessile. Stamens never numerous, but
either the same in number as the petals, or twice as

many. Pistils from one to five, not more. Fruit a
capsule, either of one cell, or of as many as there

are styles ; the cells usually with many seeds. Dry-
pis only having a solitary seed. A few of these

plants with separated flowers occur among the spe-

cies of Cucubalus, Silene and Lychnis. The whole
order is harmless, without any peculiar taste or smell»

except in the flowers. It contains the Jtores caryo.^

phyllati of Tournefort, who defined these as having
the calyx tubular, and the limb of the corolla flat;

but he referred Stafice and Linum hither, which dif^

fer widely from this order, while his character ex->

eludes the Alsine, or Chickweed, tribe.'' Linnaeus

thought Velezia had been wrongly placed here by
Gerard, and was doubtful respecting Cherleria ; but
he was afterwards satisfied that both are Caryophyllei,

He remarks that the order consists, as it were, of

two leading genera, or rather families, the Caryoi

phyllus, or Pink tribe, such as Di<fnthus, Saponaria^

Gypsophila, ^lene, Lychnis, &c. ; and the Akine^ or

Chickvveed family, consisting of Sp^gula, Verastium,

Arenaria, Slellaria. and others. In the first division,

t'lti calyx is tubular, of one leaf; in the s-.cond of
five." A third section of this order has Phamaceim,

3 E
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Botany. GUnus, Mollugo, Polycarpon, Minuariia, Queria,

^*^"V^^ Ortegia, Loejiingia ; to which were afterwards

adde'd Gisekia and Rotala. llolosteum also, having

laciniated stipulaceous membranes, was intended to

have been removed to this third section. IScleran-

ihus, by itself, makes a fourth, but is erased by Lin-

najus, and removed to his 31st order, Polypremiim,

with a query, stands at the end.

A most extraordinary remark is subjoined by

Professor Giscke at p. 354i ; that " Alsine media

and Holosteum tmbcllatum are one and the same

plant," and that " Linnaeus had no specimen of the

former in his herbarium in the year 1771." Swartz

is cited in confirmation, who only says in his Ok.

Bot. 118, that this Alsine is a species of Holosteum.

We trust it is better referred to Stellaria in Flo.

Brit., and we can affirm that an authentic specimen

of this common plant, which Linnaeus had when he

published the first edition of Sp. PL, in 1753, still

exists in his collection. The real Holosteum umbel-

latum, a rare English plant, is well delineated in

Engl. Bot. t. 27.

Order 23. Trihilat^.. " So called from its

three-celled, and three-grained fruit, for all the cells

are distinct. Melia however has five cells. The

calyx in this order is either of four or five leaves, or

of one leaf in five deep segments. Petals four or

five. Stamens eight or ten. Pistil one. One part

of the fructification is often diminished as to number,

for instance the petals ; and when they become but

four, the stamens are only eight. A nectary is al-

ways present ; hence the corolla is frequently irre-

gular. The leaves ai-e disposed to be compound, and

are both opposite and alternate. The whole order

scarcely contains any thing acrid, except Tropao-

turn, nor any thing either fragrant or noxious ; on

the other hand, the Tricoccce, properly so called, are

highly poisonous."

The first section consists of Melia, Trichilia, Gua-

rca and Turrcea ; to which Linnaeus has added, from

liis 54th or miscellaneous order, Cedrela and Swiete-

nia. The second is composed of Malpighia, Ban-

nisteria, Hircea, Triopteris, Acer and Aesculus.

Linnaeus wvas inclined to bring hither, from his 14.th

order, the genus Fagonia, because of the likeness of

its flower to Malpighia, but he found a difficulty in

the five cells of its fruit. A third section consists of

Staphylea, Sapindus, Paidinia, Cardiospermum and

Tropceolum / to which Hippocratea is added in ma-

nuscript, and a question subjoined, Whether Staphy-

lea be not akin to Celastrus ? Cavanilles has added

many new genera to this order, but he is surely

complimented to excess by the editor of the Pne-
lectiones.

Order 24. Corydales. " The title of this order

is synonymous with Fumaria amongst ancient writ-

ers."
*' The genera are Melianthus, Monnieria, Epi-

medium, Hypecoum, Fumaria, Leontice, Jmpati-

ens, Utricularia, Pinguicula, and perhaps Calceola-

ria. The calyx is of two leaves ; except in Pingui-
- eida, where it is only cloven ; and Melianthus, where

it consists of four leaves. The flower of Fumaria is

remarkable in its throat, and uniform in that respect

throughout the genus, but the various species differ

ANY.
widely in their fruit ; which in some, as officimdis. Botany.

&c. contains a solitary seed ; in capnoides, clavicidata,

&c. it is a genuine pod ; in vesicaria a large inflated

capsule." Monnieria and Melianthus, (two very

puzzling genera), were thought by Linnaeus to be

nearly related to each other, though differing from

the order under consideration, in having several cap-

sules, and a calyx in five deep divisions. But he

judged the ringent corolla of Monnieria to betray

an affinity to Fumaria ; while the nectary of Me-
lianthus is similar to that of Monnieria, the combin-

ed stamens of the latter being exactly those of Fu-
maria. Hence a relationship is traced between Me-
lianthus and this order, which, but for Monnieria,

could not have been suspected.

" There is a certain fragility and delicacy of tex-

ture characteristic of the Corydales, with a glaucous

hue, which points' out their affinity ; as well as a

bitter flavour. Scarcely any of the order are odori-

ferous, except Melianthus, which is extremely foetid.''

Linnaeus professes his inability to point out any

exclusive mark of distinction for this order. " The
leaves indeed are alternate in all, Calceolaria ex-

cepted ; and many bear stipulas. Their mode of

flowering is spiked, racemose, or solitary, their stalk

naked or leafy, different in different species. Ail

that we are acquainted with are smooth and unarm-

ed ; a very few of them climbing by means of ten-

drils. Melianthus and Monnieria only are shrubby.

All the tribe prefer shady, moist situations, where

the soil is not disturbed." (Some however grow in

cultivated ground, as the Fumitories.)

" The Melianthus, a Cape plant, produces more

honey than any other plant, so that a tea-spoon full

may be collected every morning, from each of its

numerous flowers. But the offensive odour" (of the

bruised plant) *' indicates a poisonpus quality, as in

Cimicifuga."

Order 25. Putamine^e. On this order, named
from the strong rind of the fruit in sevei-al instances,

there is no commentary in the Prcelectiones, nor any

manuscript note in the Gen. PL The genera are

Cleome, Cratceva, Morisofia, Capparis ; Crescentia

and Marcgravia being added with hesitation. Ta-

ncecium of Swartz, and Possira of Aublet, which last

is Rittera of Schreber, are subjoined by Giseke.

Order 26. Multisiliqu^.'^ This consists of four

sections. In the first are PcBonia, Aquilegia, Aco-

nitim and Delphinium, to which Linnaeus, after much

diversity of opinion, finally determined to add Cimi-

cifuga and Actcea. The second contains Dictamnus,

Ruia and Peganum : the third Nigella, Garidella,

Jsopyrum, Trollius, Helleborus, Caliha, Ranunculus,

Myosurus and Adonis : and the fourth Anemone,

Atragene, Clematis, and Thalictrum. " Most of the

ordei-, with a few exceptions, are of European

growth ;
rarely arboreous or shrubby, except such

species of Clematis as cHmb trees. The roots are

fibrous, sometimes tuberous. Leaves often many-

cleft, or compound ; but in a few instances simple
;

all alternate, except in Clematis integrifolia. There

are no stipulas, spines, nor prickles. One or two

kinds of Clematis bear tendrils. Flowers in no case

monopetalous. Stamens always more than eight,

except in the second section. Fruit in some capsti-
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lar, in some single- seeded. An acrid taste prevails

through the whole. Their odour is disagreeable,

almost universally, so that none is esculent, and

many, if not all, are poisonous, though there is no

milky plant among the whole, nor any one with a

twining stem." Linnaeus remarks, that " a calyx

is very rarely present, and when it occurs, manifest-

ly originates from the leaves ;" but this is not appli-

cable to Ranunculus and its nearest relations, nor to

any genus in the second section ; that section in-

deed being a most distinct order of itself, called by

Jussieu Rutacea, but not well defined by him.

Order 27. RfUEABEiE. The Poppy tribe. No
remark on this order is found in the lectures of Lin-

naeus, but he has made some manuscript notes. He
wished to remove it next to the 24th and to place

its genera thus, Argemone, Chelidonhm, Papaver,

Podophyllum, Sanguinaria and Bocconia. Sangui-

naria, he observes, has the flower of Aciaa, which

last genus he had once brought hither. He has fi-

nally placed h^re Aristolochia, Asarum and Cytinus,

as we have mentioned under the 11th order. Nym-
fhcpa also is indicated, but afterwards erased, which

is u;nfortunate.

Order 28. Lurid^e. The gloomy family of night-

shades, henbane and tobacco. " This order is a

most distinct and evident one. All the plants have

alternate leaves ; a five-cleft calyx ; monopetalous

corolla ; stamens four or five ;
pistil one

;
germen

superior ; seed-vessel of two cells, in some a berry,

others a capsule. Their corolla folds in a plaited

mannei'."

Digitalis, Celsia, Verbascum, Nicotiana, Atropa,

Hyoscyamus, Datura, Physalis, Solanum, Capsicum,

are examples of this order. " They are none of

them arboreous, though some are shrubby. Colour

(of the herbage) mostly dull and lurid ; the taste

disagreeable, smell nauseous, hurtful to the nerves,

hence their generally poisonous qualities." El-

lisia is properly expunged in the manuscript, and

Nolana with equal propriety removed hither from

the 41st order.

Linnaeus observes, that " the poisonous quality of

Verbascum, appears in its power of killing fish, if

made up into balls with'Ineal." *' Nicotiana rusti-

ca," he says, " furnishes the Turks with their best

tobacco, yet it is not cultivated by us, though it

grows readily. Atropa Mandragora, a most poison-

ous and dangerous plant, becomes, under proper

management an excellent and powerful medicine,"

for instances of which Linnaeus referred his hearers

to his lectures on the Materia Medica. These, as

Giseke notices, were never published. On tui-ning

to the manuscripts used by the professor in that

course, we find the Mandragora mentioned as " vi-

rose, acrid, bitterish and nauseous, useful in the

gout and colic ; the herb boiled in milk, and applied

to scirrhous tumours, more active in dispersing them
than hemlock or tobacco. Three of the berries

boiled in milk, given to a potter, labouring under a

dreadful cholic, threw him into a sleep for twenty-

four hours, out of which he awoke cured. The
ancients gave an infusion of this plant in wine, be-

fore they amputated a limb. Its narcotic qualities

render it very useful in epilepsy and hysteria, though

to be cautiously administered. Nothing can be more Botany,

dangerous in a state of pregnancy. The editor of
^

Hernandez, Hist. Naf. Mexic. Book viii. chapter 28,

speaks of this fruit as eatable, without any soporific

or injurious effect."

Linnaeus himself appears to have been doubtful

about CatesbcBa, vi\i\c\\ he has marked as akin to his

Dumosce. Giseke has subjoined an observation, not

well founded, of the Solandrci of Swartz being hardly

distinct from Datura.

Order 29. CAMPANACEiE. These Linnaeus has

noted as most nearly allied to the 24th order.

" They never form trees, rarely shrubs. Leaves in

every instance alternate
;
calyx and corolla five cleft;

stamens five ;
pistil one, except Evolviilus, which has

at least a deeply four-cleft style, if not four distinct

ones. Fruit a capsule. They are milky plants, at

least while young and tender. Their qualities there-

fore are purgative, and but slightly poisonous."

Convolvulus and Campanula, with their respective

allies, constitute this order. To the latter Viola is

supposed to be connected, through the medium of

Lobelia. Parnassia, though in the manuscript

rightly said to be not milky, stands at the end, its af-

finity being indicated by the nature of the flower-

stalk, calyx, as well as the seeds and their situation,

but especially the nectaries and stigma. The anthers

come one after another and impregnate the latter,

retiring subsequently in their turns. Their close ap-

plication to that part, as Linnaeus conceived, render-

ed the access of extraneous pollen impossible,

" hence" says he *' no more species of this genus

can be produced." This alludes to his hypothesis

of new and permanent species, or even genera, hav-

ing been generated, from time to time, in the vege-

table kingdom, by cross impregnation ; which we are

very unwilling to admit, nor do any of his instances

prove satisfactory to us. As to Parnassia, we now
know several American species, as distinct as those

of any other genus.

Order 30. Contorts. " This order derives its

name from the corolla, which," (in all the species

known to Linnaeus,) " is twisted in the bud, con-

ti-ary to the course of the sun, its limb being wheel-

shaped, when expanded, in such a way that each of

its segments, unequally proportioned in their mar-

gins, is curved inward under the next segment, the

shorter side of the former being beneath the longer

one of the latter. Europe is very poor in this tribe,

India very abundant. Many of the plants are milky,

and, like most other such, poisonous ; some indeed

so violently, as immediately to destroy animals that

eat them. Their medical effects, rightly managed,

may be very great. They have all, naturally, an in-

jurious property, even Asclepias Vincetoxicum, though

this plant, like Nerium and Vinca, is scarcely milky,

but in its very youngest shoots." (It is singularly

remarkable that the fruit of one of this family, at

Sierra Leone, the size of an orange, yields a copious

and wholesome milk, used by the colonists as cream

to their tea. See Sm. Introd. to Botany, ed. 3. 3\Q.)
" Many of the order of which we are treating are

shrubby ; the leaves opposite and evergreen, except

the species of cold countries. The flower is, in

many cases, intricate in structure, because of the
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Bol:)ny. peculiar apparatus of the nectaries of various ge-

nera."
" The roots are perennial. Leaves all, as far a«

hitherto known, simple and undivided, and, with

very few exceptions, opposite ; sometimes ternate,

or quaternate
;
rarely alternate. The inflorescence

is often peculiar, in having its flowerstalk not axil-

lary, but proceeding from the side of the stem be-

tween the insertion of the leaves. Calyx of one leaf,

five-cleft. Corolla of one petal, regular, its seg-

ments contorted, as above described, and often

notched in the margin. Nectaries, in many in-

stances, singularly formed. Stamens five. Pistils

two, or one with a double stigma. Germen supe-

rior in all, except Gardenia, Genipa, and Macrocne-
mum" (all now certainly not admitted into this order.)
*' The Fruit, in many genera, as Vinca, Neriim,
Echites, Plumeria, Taberncemontana, Camerariay
Periploca, Apocynum, Cynanchum, Asclepias, Sta-

pelia, Ceropegia and Pergularia, consists of two dis-

tinct follicles, not observable in other plants. This

sort of seed-vessel is like a spatha amongst the other

kinds of calyx, of one valve, splitting longitudinally

at the inner edge. But the seeds are not attached

to the suture, there being a separate thread-shaped

receptacle, extending the whole length of the seed-

vessel, over the whole of which the seeds are imbri-

cated, in a downward position. In all the above
mentioned the seeds are crowned with a soft hairy

tuft, except those of Vinca, which have no such ap-

pendage. The flowers of the Contortce are usually

very handsome, and there is something so singular

in the structure of many of them, especially relative

to the nectary and stigma, that it is difficult to say,

in many instances, whether they have one or two
stigmas

; especially when two germens seem to bear
but a single style. The corolla in all is five-cleft,

and the stamens five. Jacquin contends that the

latter are really ten. Linnaeus from repeated ex-

amination of Asclepias, was confirmed in the former
opinion, and especially from the investigation of

Periploca, whose flower, evidently constructed on
the same principle as Asclepias, has, no less evident-

ly, but five stamens."

Giseke very improperly annexes Emboihrium and
Rhopala to this order, only because their fruit is a
follicle ; nor does any other genus which he, or Lin-
nasus, has mentioned, really belong to it, except Al-
lamanda, Rautvolfia and Cerbera of the latter ; Gyno-
pogon and Melodinus of Forster, with Willughbeia of
Schreber. The first has a bivalve coriaceous capsule,

as if formed of two follicles united, with imbricated

seeds; the rest have pulpy fruits. Most of the

other genera referred hither, as Gardenia, Cinchona,

Portlandia, &c. belong to the great order of Ru-
hiacecB in Jussieu, of which the Linnaean Stellatce,

No. 47, make a part. It must be allowed, never-

theless, that the corolla of Gardenia answers to the

character of the Contortce. Mr R. Brown, in the

Wernerian Transactions, has thrown much light on
the principal genera of this family, under the title of

AsclepiadecB and Apocinece, with the addition of nu-
merous new ones.

Order 31. Veprecul^. No explanation of this

occurs in the Prtetectiones. The genera are Dais,
10

Quisqualis, Dirca, Daphne, Gnidia, Struthiola, Botany.

Lachncea, Passerina, Stellera, with Thesium, and in
''"^

the manuscript Sclerantkus and Santalum. These
three last do not properly belong to the others,

which constitute a most natural order of generally

small shrubs, as the name implies. They are known
by their tough branches ; silky inner bark ; simple

entire leaves ; acrid and even burning flavour ; and
sweet-scented flowei's, whose calyx and corolla are

united into one integument, most coloured within.

Order 32. Papilionace^. An extensive and
very natural family, " consisting of the Leguminosce

of Ray ; which Tournefort," (following an idea of

Baptista Porta), *' called Papilionacece ; Rivinus

Jlores tetrapetali irregulares ; and lAsignol pentapttali*

They have not all five petals, for in many the claw

of their keel is simple; in some the keel is separated

towards the base into a double claw ; while in a few

only, the whole keel is composed of two distinct

petals, as in Spartium."
" Their character is as follows. Perianth of one

leaf, irregular, inferior, generally withering. Corolla

nearly the same in all. Its standard either emargi-

nate or entire, either reflexed or not at the sides,

for the most part very large, compared with the

other petals. Wings, if present, always two, oppo-

site, frequently large, sometimes, as in Colutea and
Hedysarum, very short. Keel simple, either pointed,

obtuse, or abrupt. Stamens ten, nine of which have

their filaments united, more than half way up, form-

ing a membranous sheath to the pistil ; the tenth

sticking closely under the pistil, and being some-

times inserted into the base of the tube composed
by the other nine. Hence arise two divisions of

the order, without attention to which the genera are

with difficulty defined. Pistil generally uniform ;

the style downy or woolly, either above or below

;

stigma either acute or capitate. Legume of two
valves, which must not be confounded with a Siliqua,

or Pod, though old writers have so termed it, apply-

ing that name equally to the fruit of this order and
that of the Tetradynamia class. As these fruits

differ widely in structure, Linnaeus has restricted to

the latter the term pod, whose character is to have

the seeds attached to each suture of the valves ;

whereas in the legume, or fruit of the class Diadel'

phia, they are connected with one suture, or mar-
gin, only. The name of legumen indeed originally

belonged to the seed itself of these plants ; but for

want of a better word, Linnaeus has applied it to

their seed-vessel. The legume is mostly of one cell,

containing many seeds ; except Astragalus and Bi'

serrula, in which one suture is internally dilated, as

it were, so as to make a partition, separating the

fruit into two cells ; whilst Phaca has the same part

extended only half the breadth of the legume, ren-

dering the separation incomplete. Geoffreea has a
drupa, which still ought to be considered as a single-

seeded legume, whose pulp is hardened," (or rather,

whose coat is made pulpy.) " The ripe legume bursts

along its sutures, and throws out its seeds. There
are indeed some which do not open in ihis manner,

but fall off in separate joints, each containing a seed,

examples of which are Hedysarum and Ornitko-

pus.
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otany. <' The genera of this natural order so nearly ap-

"^proach each other, that it is difficult to detect their

discriminative characters. Tournefort, though he

distributed other genera by their flowers, divided

and determined these by their foliage. But Hedy-

sarum forms an objection to such a principle of ar-

rangement, because some of its species have simple

leaves, others ternate, conjugate, or pinnate."

" Lathyrus, Cicer, and Vicia are genera most

nearly akin to each other, as are Phaseolics and Do-
lickos. Coronilla, Ornithopus, Hippocrepis, Scorpiu-

rus, LotuSi and some species of Trifolium, agree in

their umbellate inflorescence." {Sophora, and its

many new -discovered allies, ought to make a sec-

tion, at least, by themselves.)

" There is no poisonous plant in this whole order,

except the seeds of Lupinus, with which the Hippo-

potamus is killed, and which fowls will not eat. In-

digo becomes poisonous in its preparation, but the

plant is originally harmless. On the other hand,

none of this tribe is medicinal, except Glycyrrhiza.

Galega, commended as antipestilential, is not to be

trusted. These plants have no remarkable odour,"

(except in the flowers of a few species.) " Their

seeds are flatulent ; but afford nourishing food for

labouring people."

Order 33. LoMENTACEiE. " These are perhaps

all shrubby," (or arboreous.) " Leaves alternate,

compound, at least in the indubitable plants of this

order ;
pinnate or bipinnate ; without a terminal leaf-

let, Moringa excepted. Stipulas always large, par-

ticularly to be noticed. Calyx five-cleft. Corolla

in some degree irregular, polypetalous, except Ce-

ratonia, and several Mimosa. Stamens difiering in

number ;
mostly ten. Pistil universally single. Fruit

a legume, for the most part having transverse parti-

tions. The leaves fold together at night, except

those of Ceratonia, and that in a different manner

according to the different species. Many of this or-

der possess a purgative quality, while some have a

virose or nauseous flavour about them, but this last

is not at all the case with Ceratonia."

Of Polygala, which stands at the head of this or-

der, nothing is recorded by Giseke from the lectures

of Linnaeus, nor has he himself made any note. It

surely answers but indifferently to the Lomentacece.

Genuine examples of the order are Bauhinia, Hy-
mencea, Ccesalpinia, Ca^sm, perhaps Securidaca; from

which Ceratonia, Mimosa, Gleditsia, &c. considerably

recede in character, though less in habit. Cercis

ought to be ranged, with Anagyris, Sophora, Szc.

either in the preceding order, or rather in a separate

one, intermediate between the two.

Order 34. Cucurbitace^. '* In this order

there are, properly, no trees. Some of the plants

indeed have a climbing, woody, perennial stem ;

others a perennial root only ; whilst others again are

entirely of annual duration. Leaves in all alternate,

simple, always accompanied at their origin by sti-

pulas. There are mostly glands, either on the foot-

Stalks, at the base of the leaf, or on its disk. All

have tendrils, by which they climb if they have any

opportunity ; otherwise they are procumbent. These

plants seem akin to the SarmentacecBy order 1 1th ; but

the latter have a twining stem, these not
;
they are

monocotyledonous, these dicotyledonous ;
they are

destitute of tendrils, with which these are furnished.

The calyx is either of five leaves, or five deep seg-

ments. Corolla of one petal, in five deep divisions,

but so much cut, in many instances, that it is scarce-

ly possible, but from analogy, to say whether it con-

sists of one or five petals. The stamens are inserted,

not into the receptacle, but into the inteiior surface

of the calyx, to which also the corolla is attached.

Their filaments are often five, but frequently so com-

bined as to appear three only. So also the anthei'S

are often connected, the summit of one to the base

of another, making a continued serpentine line^ The
style is of considerable thickness, with three, fre-

quently cloven, stigmas. Fruit internally of three

cells, fleshy, and somewhat juicy. The seeds are,

for the most part, capable of being kept for a long

time, though they appear of a dry nature ; but that

they are not really so, is evident from the emulsions

prejpared from some seeds of this tribe. Gardeners

think them better for keeping. The sex of the

flowers is, in several cases, distinct, and either mo-

noecious or dioecious. The whole order is noxious

and foetid, hence it affords some of the most violent

medicines, as Colocynth and Elaterium. Even me-

lons themselves, if taken too plentifully, are said to

be injurious, though in ripening they part with much
of their unwholesome quality." The genera are

Gronovia, Anguria, Elaterium, Sicyos, Melothria,

Bryonia, Cucurbita, Cucumis, Trichosanthes, Mo-
mordica, Feuillea, Zannonia, Passiflora. " The last

affords some of the most beautiful of all flowers

;

many of them are fragrant."

Order 35. SENTicosiE, The briar and bramble

tribe. The genera are Alchemilla, Aphanes, Agri'

monia, Dryas, Geum, Sibbaldia, Tormentilla, Poten-

tilla, Comarum, Fragaria, Rubiis, Rosa. Poterium

and Sanguisorba are inserted at the head of this list,

in the Linnaean manuscript. See the following or-

der.

Order 36. Pom ace^e. The apple and plum kinds,

consisting, in the first section, of Spircea, Rihes, Sor-

bus, Cratcegus, Mespiliis, Pyrus ; in a second, of

Punica ; and, in a third, of Chrysobalanus, Prtinus

and Amygdalus. These two orders are treated of

together, in the Prcelectiones, it is not said for what
reason, though their strict affinity cannot be over-

looked. " Many of these plants," says Linnaius,
" are shrubs, most of the whole are perennial, very

few annual. They are rarely smooth. The leaves

are alternate, mostly compound. Stipulas always

two, large. None of the plants properly climb,

though some brambles support themselves on their

neighbours. Their distinguishing character princi-

pally consists in the receptacle of the stamens being

equally that of the germen, but raised, at the sides

of the calyx, above the germen. Hence, the calyx

bearing the stamens, they are calycanthemi. The
fruit is either superior or inferior, therefore that dis-

tinction is not always important. In Rosa, for in-

stance, the part in question seems inferior, but is in

fact tho contrary, for the seeds are really inserted

into the inner side of the calyx, exactly as in Mespi-

Itts, with this difference only, that in the latter they

are imbedded in the pulp, which fills the calyx. The

Botnity.
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Boiany. segments of the calyx are mostly in a double series,

the innermost largest, the outer alternate therewith,

and smaller, answering to the petals. Stamens for

the most part numerous, but Sibbaldia, AlchemiUa,

and Aphanes form an exception, the first having five

stamens, the two last only four," (or even fewer).

" The pistils vary in number. There is nothing acrid

in the whole order, nor much fragrance ; there is

much of a styptic, little of a mucilaginous quality

;

nothing poisonous ; so that if the fruits are worth

tasting, they may certainly be eaten with impu-

nity."

Order 37. CoLUMNirER^. " So called, not be-

cause the author meant to express, in the name, the

essential character, but in allusion to some distin-

guished examples of this order, whose stamens are

united into a columnar form. Linnseus was really

the founder of the order in question, though Tourne-

fort endeavoured to keep together as many of the

same plants as possible, under his Monopetali Cam-

paniformes. But the corolla has five petals, though

they all fall off in one body, being connected vvith

the combined stamens. Some have been denomi-

nated akin to Malvacece ; indeed many of tiie class

Monadelphia belong to this tribe."

" The root in all these plants is fibrous, in no in-

stance bulbous or tuberous. Stem often herbaceous,

but there are many arboreous, and amongst others

the kinds of Bombax, or Silk Cotton, almost the

largest trees in the world. Some of these only bear

spines ; but some species of Hibiscus are prickly.

There is scarcely a perfectly smooth plant in the

whole order. They have all stipulas, in pairs. The
leaves are alternate, never opposite ; in numerous in-

stances stalked ;
plaited in the bud ; and, what is

remarkable, many of them have glandular pores un-

der the rib. No tendrils are found in the order.

The inflorescence is various. Calyx in several sim-

ple and five- cleft, but in some genera double, as

Malva, Alcea, Althcea, Lavatera, Malope, Gossy-

pium and Hibiscus. Petals generally five, but as

they often adhere to the united filaments, the corolla

seems monopetalous. This adhesion contradicts the

opinion of Vaillant, who has said that stamens are

never inserted but into a monopetalous corolla.

Their connected claws often form a nectary between

them. The corolla is somewhat abrupt, and twisted

contrary to the sun's motion. Pistils usually corre-

sponding in number to the parts of the fruit ; as do

the stigmas, where the style is simple. Tiirnera has

as many styles, as there are cells in the capsule.

The fruit is always superior, but differs in different

genera. Malva, Alcea, Alilicea, Lavatera and Ma-
lope, have numerous capsules, ranged like a wheel

round the base of the style ; nor is the latter placed

upon, but in the midst of, them, as in the Asperi-

Jblice, order 41. Each capsule is single-seeded, and
falls off with the seed ; which is hkewise the case in

Ure7ia ; such seed-vessels might perhaps rather be

named arilli, or tunics, as they burst at their inner

§ide. Many of this order have solitary seeds in their

cells, or capsules, like the above, and the genus

Ayenia ; but many others are polyspermous, as

Bombax, Hibiscus, Theobroma, &c. A few of the

genera produce woolly seeds, as Bomhax and Gos-

sypiim ; in the place of which appendage, Adansona Bota:

has a mealy powder. Some bear a capsule of fi^e

ceils, containing many seeds; which in Hibiscis

Malvaviscus," (now constituting the genus Achania,)
" becomes pulpy. It is curious that Hibiscus Mo;-
cheutos bears its flowerstalk upon the footstalk, iile

2'iirnera ; a rare circumstance in the whole vegeti-

ble kingdom."
" Hermannia has hooded petals, in a corola

twisted like that of Malva. They are aurickd
and dilated below, forming a nectary by their invo.

lution, as the true Mnlxacece do by the cohesion, or

approximation, of their petals. The calyx is tumil.

Capsule of five cells. All the species are shrubb;^

The flowers are so alike in all, as hardly to be dis-

tinguishable from one another; and hence perhaps

it may be presumed, that the various species, all nx-

tives of the Cape of Good Hope, may in this, as wtll

as other genera, have been produced from the hybr.d

impregnation of some original one. H. pinnata his

the only compound leaves in this order." We mu^t
protest against this extensive speculation, of the pro-

duction of permanent mule species, having seen

many arise from such a cause, but none continue to

propagate itself for any length of time. It is not tl e

least curious particular, in the structure of the ge-

nus before us, that the flowers, which commony
grow together in pairs, have the corolla twisted \x\

an opposite direction to each other.

The second section of this order, composed of

CavicUia, Thea, Go7'donia, Stuartia, Tilia and Kig-
gelaria, are at least nearly akin to the foregoing ge-

nera.

" This whole order contains no disagreeable or

hurtful plants, nor are they esculent. None are foe-

tid, but some agreeably fragrant. Many of the

flowers are beautiful. Their quality is generally mu-
cilaginous, particularly Althcea, Malva and Alcea.

The ancients made considerable use of Mallows in

their food, but these plants are now out of use in

that respect."

Order 38. TnicocciE. Botanists apply this

terra to plants whose fruit is, in a manner, composed
of three nuts, combined together like that of Thea.
In the order under consideration, the seed-vessel is

generally a roundish three-cornered capsule, round-
ed on all sides, with single-seeded cells, which burst-

ing elastically, with considerable force, scatter the

seeds to a distance, it must be observed, however,
that as in this order some genera, like Merciirialis

and Cliffortia, are dicoccous" (having only two cells,

or lobes), " so there are tricoccous plants" (as Thea,
and many more,) " that do not belong to it."

" The plants of this order bear alternate, mostly
simple, leaves, often furnished with glands. Many
afford a most acrid milk

;
they are genei-ally offensive,

nauseous, purgative, or poisonous. The style is in

several highly remarkable, being more or less deeply

three-cleft, and each of its branches divided. The
calyx, as well as corolla, have always something un-

usual in their conformation, or in their nectary ; and
many of the genera are monoecious or dioeci-

ous."

" Euphorbia, as a familiar and most distinct genus,

may serve as a principal example. It is certainly ne
11
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less singular than extensive. The calyx of one in-

flated leaf has four or five marginal teeth, and ter-

minates in as many abrupt coloured glands. The

latter are remarkably situated on the teeth them-

selves ; but these teeth seem, together with their

glands, to be rudiments of petals. In Euphorbia co-

rollatn the glands are actual petals, as thin, expand-

cd, and delicate, as those of FJax ; but scarcely ano-

ther instance is known, of petals originating in teeth

of a calyx."
" Plukenetia, a very rare plant, has a four-cleft

flower, and four-celled fruit, with a climbing stem."

There are numerous genera besides. Rumphia

and Treivia are added to the list in the Linnaean ma-

nuscript.

Order 39. Siliquos^. " All botanists liave ac-

knowledged the common affinity of the genera con-

stituting this order, and have denominated them Si-

liquoscE and Siliculosce. Tournefort called them cru-

ciform flowers ;
Linnaeus, Tetradynamia. These

plants have mostly inversely-heartshaped cotyledons,

except some Cresses, in whicli those organs are

three-cleft ; the rest agree M'ith the genus Convolvu-

lus ; so this character is no proof of affinity."

" The stems are herbaceous, except some species

of Alyssum, and one Vella. There is no real tree

among the whole. The roots are all fibrous, none

bulbous or tuberous," (except perhaps Dentari^s.)

" Leaves universally alternate, without stipulas, ten-

drils, prickles, or venomous stings. Inflorescence

usually a corymbus, which gradually elongates itself

into aracemus, so that the flowers are corymbose,

and fruit racemose. Calyx always of four leaves,

deciduous, except in Alyssum calycinum and Bras-

sica Erucastrum. Petal< four, with claws ; some

species of Lepidium and Cardamine only having flat,

or straight petals. The receptacle in most, but not

in all, is furnished with glands. Stamens six, the

two opposite ones shorter, or at least more spread-

ing." (A very few species have only four or two

stamens.) " Fruit commonly a pod, with two valves,

two cells, and many seeds. A few genera have a so-

litary seed, either imbedded in pulp, as Crambe ; or

in a lamellated flat seed-vessel, as Isatis ; or in an

angular one, as Bunias"
" The plants of this order are distinguishable into

Siliquos(S and Siliculosce, the former having an ob-

long, the latter a rounded pod. But it being difficult

to define the precise limits of each, Linnaeus refers

to the Siliquoscc such as have a stigma without a

style, and to the Siliculosce such as have a style to

elevate the stigma, which character is conspicuous in

every instance, except in Draba, where the style is

but short."
" It IS of importance to observe whether the ca-

lyx in the present order be closed or spreading ; that

is, whether the leaves composing that part be paral-

lel 80 that their sides touch each other, or horizon-

tally distant."

" The nature of a Siliqua, or Pod, appears from

what has been already mentioned. It differs from a

Legume, in having the seeds attached to each su-

ture, or margin."
" All these plants have a more or less acrid watery

juice ; hence their external application excites red-

ness in the skin, and their internal use irritates the

finer fibres. Nature therefore is solicitous to expel

them, and, in consequence of their watery nature,

by the kidneys, hence they are all diuretic. Salt

being of a corrosive quality, produces scurvy ; but

salt is secreted from the body by the promotion of

urine, though it must first be dissolved in a watery

menstruum ;
consequently the herbs in question

rank among the chief antiscorbutics, especially water-

cresses and scurvy-grass. They ought never to be

used in a dried state, as their acrimony and medical

virtues are destroyed by drying. Boiling likewise

is destructive of acrimony, especially in these plants

;

they ought therefore to be taken recent. Their diu-

retic powers render them eminently serviceable for

evacuating water in the dropsy. Yet their use ought

not to be too long continued, as their acrimony

abrades the minuter fibres, rendering the vessels,

and the intestines, in a manner, callous. This ap-

pears from the rigidity and torpidity of stomach in-

duced by too much use of mustard."

" There is scarcely any thing odoriferous about

these plants, except in their flowers. When they

are bruised, indeed, something volatile ascends, of

an acrid, rather than odorous nature, irritating the

coats of the nerves, and inducing spasms, which do

not originate in the medullary substance of the ner-

vous system, but in its coats."

No alteration or addition respecting the genera of

the Tetradynamia occurs in the Linnsean manu-

script.

Order 40. PERSONATiE. There is no commenta-

ry on this order in the lectures of Linnaeus. Giseke

has given a synoptical arrangement of the genera,,

according to the shape of the corolla, which is not

in every part precisely correct. He justly expresses

his doubts respecting Melaleuca, of which we have

spoken under the lyth order; and he truly observes

that there is no order in which so many genera are

named after botanists as in the present.

The only manuscript additions or corrections,

which occur in the Genera Plantarum of Linnaeus,

are the following : Martynia^ Craniolaria, Torenia^

and Scrophularia are pointed out as akin to Pedali-

um, in order 28th ;
Hyobanche, Lindernia, Pcedero-

ta. Manuka, Premna, and Calceolaria are inserted,

with a question, certainly not well founded, whether

the latter should not rather be referred to the 24th

order. Brunfelsia also is placed among the Perso-

natce, at the suggestion of Van Royen.

Order 41. Asperifoli^. " These plants were

first collected into an order by Caesalpinus, and re-

ceived the above appellation from Ray, because of

their goierally harsh or rough habit. Their root is

fibrous. Cotyledons two. Stem branched; the

branches alternate and round. Leaves alternate,

simple ; neither divided nor compound, for the most

part nearly entire, rough with rigid scattered hairs ;

convolute before they expand. SUpulas none ;
nor

are there, except very rarely, any other fulcra, or

appendages. Common flowerstalk having the flow-

ers ranged along one side. Before flowering it is

rolled spirally backwards, gradually expanding as

the flowers are ready to open, and divided into two

parts, each bearing the flowers on its back, in the

Botany.
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Botany, form of an unilateral spike. Calyx in five divisions.
^^""^^ Corolla inferior, of one petal, regular except in

Echium, five-clefl ; its mouth either furnished with

vaulted valves, or crowned with teeth, or naked.

Stamens five, equal ; in Echium only they are un-

equal. Fruit superior. Germens four, naked, ex-

cept in Cynoglossum, Tournefortia and Nolana ; in-

serted into the receptacle by their base ; hence the

lowest part of each seed is of a tapering form, as if

artificially rounded. Pistil one. Style not standing

upon the germens, but occupying the central space

between them ; often divided into two equal parts
;

not one longer than the other as in the class Didyna-
mia. Seeds four, rarely combined into two ; but it

is singular that Nolana has five seeds." Linnaeus

has, as already mentioned, removed this genus to

liis Lurida, order 28th.
^' The AsperifolicB are distributed according to

the mouth, or throat, of their corolla, which is na-

ked, or pervious, in Echium, Pulmonaria, Lithosper-

mum, Heliotropium, Cerinthe, and Onosma j tooth-

ed in Symphytum and Borago ; closed with vaulted

valves in Cynoglossum, Asperugo, Anchusa, Lycop'
sis, Myosotis and Tournefortia"

In the Gen. Plant. Messerschmidia, Coldenia, Hy-
drophyllum, and Ellisia are inserted in manuscript.

" AH the Asperifolice are mucilaginous, and act

only as such. The ancients selected their four cor-

dial flowers out of this order, seeming not to have
been aware that the motion of the heart depends
upon the nerves, which therefore must be strength-

ened if the force of the heart is to be increased.

This end however is not to be attained by either the

flowers or the herbs of this tribe, which nevertheless

have long been used for the purpose. The leaves

may be eaten as food, by which their small medical

use may be estimated. The root is perennial and
mucilaginous ;" (we would rather say " if perennial,

is mucilaginous," which perhaps were the original

words of the lecture.) " Among the whole, Symphy-
tum abounds most with mucilage, equalling, in quan-
tity as well as quality, the monadelphous plant Al'
ihcea in this respect. Symphytum tuberosum has been
I'ecommended in the gout. Possibly its mucilagi-

nous quality may hinder the crystallization of the

gouty matter. The root in almost all the Asperi-

Jhlice is red, but for the most part externally only.

The root of Lithospermum iinctorium, now Anchusa
iinctoria, is used for its colouring properties. Of all

plants, the herbs of this order yield the largest pro-

portion of ashes. There is hardly an odoriferous,

nor one fragrant, herb in the whole tribe
; though

Cynoglossum has a somewhat foetid scent. Their
taste is nothing, the great quantity of mucilage in.

volving the stimulating particles. These herbs are

esculent, especially when young and tender, al-

though their rough surface renders them less agree-

able to delicate palates. They generally grow in

dry mountainous situations ; and it is singular that

in proportion as they are found nearer to water, they

become smoother."

Order 42. Verticillat^. " Ray, in construct-

ing his system, founded three classes, which all suc-

ceeding botanists hitherto have approved, the Stel-

latce, AsperifolicB, and Vcrticillatce ; but he was un-

able to give proper characters of the genera. Her- Botan;

mann subsequently, establishing a system upon the "s^^^
fruit, called the Verticillatce of Ray Gymnotetrasper-
moe, plants with four naked seeds, but he could not
by this means distinguish them from the Asperifolice^

which have the same character. The generality of
AsperifolicB, in fact, dilfer from the Gymnotetrasper-
mce, in their corolla, which in the former is regular,

in the latter irregular, though likewise monopetalous.
But Echium, though it belongs; to the Asperifolice,

has still an irregular corolla. The Asperifolice have
alternate leaves, the Gymnotetraspermce opposite
ones. These classes might therefore be distinguish-

ed from each other, according to Hermann's method,
were not Echium an obstacle. Linnaeus, however,
that he might avoid all confusion between the orders
in question, has borrowed a character from the sta-

mens, and has referred to his class Didynamia such
plants as have two stamens longer, and two shorter.

He has moreover divided that class into two orders,

the first of which comprehends Hermann's Gymnote-
traspermce, whose stamens easily distinguish them
from the AsperifolicB. But the consideration of the
stamens has further obliged the author of the sexual
system to refer certain genera, of the natural order
under our present consideration, to his class Dian-
dria; These are Verbena, Lycopus, Amethysteay
Ziziphora, Cunila, Monarda, Rosmarinus, Salviay

and Collinsonia ; of which Verbena and Collinsonia

perhaps ought rather to be placed in the other or-

der of the Didynamia, called Angiospermia." This
is correct with regard to Verbena only.

" The calyx of the Verticillatce is of one leaf, in-

ferior. Corolla of one petal, irregular, in most in-

stances gaping, with two lips, the uppermost of
which was called by Rivinus the galea, or helmet,
the lowermost the barba, or beard. Stamens four,

except in the several genera just mentioned, where
they are only two, inflexed, ascending under the up-
per lip. Germens four, from between which the
style arises, as in the Asperifolice, which is wavy, so-

litary, except in Perilla, where there are two, and
bearing two acute stigmas. Seeds four, naked, Pra-
sium excepted, whose seeds have a succulent skin,

causing them to resemble berries. A berry, proper-
ly speaking, is a seed-vessel ; but in Rosa it is the
calyx, in Fragaria the receptacle, and in Prasium
the skin of the seeds."

*' Many of this order are humble shrubs, none are
trees, most of them are annual or perennial herbs.

The stem is generally square. Leaves in every in-

stance opposite, simple, mostly undivided. None of
the plants are furnished with tendrils, nor of a climb"

ing nature. The scent of nearly all of them is high-

ly fragrant, the odoriferous matter being contained
in minute cells, which, when the leaves are held
against the light, appear like numerous perfora-

tions,"

" The flowers usually stand in whorls, encircling

the stem as with a ring. When these whorls ap-

proach very closely together, the stems appear spiked,

as in Origanum"
*' This order is in the highest degree natural;

whence arises great difficulty in determining the ge-

nera. Linnaeus has derived a character from the
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otany. Calyx, according to which the whole order is divided

into two sections."

" The first of these comprehends such as have a
five-cleft calyx, that is, where all the teeth of this

part are nearly of equal size and shape. The second
consists of those with a two-lipped calyx, which is

indeed five-cleft, but its two upper segments are, in

a manner, united into one, which might almost be
termed emarginate only ; while between these two
united segments and the remaining three, there is so

deep a fissure, at each side, that the calyx is nearly
divided into two parts, or lobes. Linnaeus has be-
stowed great attention in searching for the essential

characters of genera in this natural order, and has
detected several, which are marked in the Systema
Vegetahilium with a sign of exclamation."

Order 4S. Dumos^. Dumus and nemus are
synonymous, meaning a thicket; or wood consist-

ing of shrubs, not of large trees. All the plants of
this order are shrubby, but none of them, except in

the genera of Sideroxylum and Chrysophyllum, grow
to large trees."

" Rhaninus is supposed to be familiar to every
body. Its calyx is tubular, five-cleft at the margin,
occasionally coloured, like a corolla, but not perfo-

rated at the bottom. A monopetalous corolla falls

ofiF, with a perforated tube ; which is not the case
here. But betwixt every two segments of the calyx
is stationed a delicate little scale, which any person
might easily take for so msxij petals. The stamens
however, being placed under each scale, are there-
fore alternate with the divisions of the calyx ; where-
as if these scales were real petals, the stamens ought,
by a general rule, to be alternate with them, and not
with the parts into which the calyx is divided. Some
species, as the Buckthorn, R. catharticus, have four-
cleft flowers, but they are mostly five-cleft. This
last-mentioned, like B. alpimis, is dioecious ; Zizy-
^hus is polygamous. The stigma in some Rhamni
is emarginate, in others three or four-cleft. The

• fruit of this genus is various ; a berry in some with
four seeds, in others, as Paliurus and Alaternus, with
three ; in others again it has a single seed with two
cells, as in Zizyphus. Paliurus has not, properly, a
berry, but a depressed, bordered, shield-like capsule.
The stem in some is thorny, in others prickly, in

others unarmed."
" French botanists have recommended the divid-

ing of this genus into several, a measure which ap-
pears highly proper to those who have not seen the
Indian species. If such genera are to be distinguish-
ed by their fruit, species most resembling each other
will be put asunder, and widely different ones brought
together, as any person making the experiment will
find. Besides, the structure of the flower, and the
habit of the plants, are respectively so alike in all

the species in question, and so different from all the
rest of the order, that any peasant might perceive
their affinity."

*' Phylica agrees in almost every point with RJiani'
nus, except that its flowers are aggregate, and florets
superior. This genus is so nearly akin to Brunia,
that without seeing the fruit, which very rarely oc-
curs, they ean scarcely be distinguished. Phylica
radiata therefore, universally esteemed a Phylica^
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proves, on the detection of its fruit, to be a Bru- Botany,

ma.
" Ceanothus, with its three-lobed fruit, hke that of

Rhamnus Alaternus, agrees in every character with
Rhamnus ; but the scales of that genus are here
drawn out into vaulted petals, supported by long-

claws."

" Buttneria differs in hardly any respect from
Rhamnus, except its anthers ; for the calyx, prickles,

and every thing else, answer so well, that at first

sight one would decidedly take it for a species

thereof."

" Sideroxylum has a five-cleft calyx, and at the
same time a monopetalous corolla ; but between all

the segments of the latter stands a little serrated

tooth, analogous to the scales of Rhamnus. The
flowers are likewise sessile on the stem, but the
berry has only one seed."

*' Chrysophyllum is so nearly akin, and so similar,

to Sideroxyhm, as hardly to be distinguishable by
its genei-al aspect ; but its fruit contains many seeds,

though indeed they are disposed in a circle."

" ^cArcs difi^ers from Chrysophyllum in having ft

six-cleft flower ; and to this genus Prinos is very

nearly related, differing in the flat form of the co-

rolla, and fewer cells of the fruit."

" Ilex so nearly accords with the last-mentioned

genus, that the only Prijios then known was origi-

nally taken for an Ilex ; but the flower of Ilex is

four-cleft, not six-cleft."

Tomex and Callicarpa only differ from Ilex in

having a single style, and not four stigmas. The
berry of Callicarpa is like that of Ilex. In Tomex
the stamens are inserted into the receptacle, whereas
in Callicarpa they are attached to the tube of the
monopetalous corolla." These genera have since

been united by the author himself.

" Euonymus is so nearly allied to Tomex, as scarce-

ly to be distinguishable, except by having a capsule

instead of a berry. Its seeds moreover have a pulpy
tunic."

" Celastrus, though differing from Euonymus in

having alternate leaves, is so much akin to that ge-
nus, as to have been called Euonymus by all syste-

matic writers. Yet its fruit differs in number and
proportion from Euonymus, just as Peganum does
from Ruta. The tunic of the seeds however, though
not pulpy, confirms the affinity to which we allude.

Some botanists, especially the French, are unwilling

to admit plants with opposite leaves and alternate

ones into the same natural order, and they are right

;

yet this character is not absolute, for such a differ-

ence often occurs in one and the same genus."
" Viburnum and Cassine come so near together,

that there is rather a question respecting the dis.-

tinction of the genera themselves, than of their na-
tural order. Cassine has three seeds. Viburnum one,

which seems two combined. The former is akin to

Sambucus, and, like that genus, emetic in quality.

Concerning the affinity of Viburnum to Ilex and Cal-

licarpa, any person, who considers their fructification

and habit, can have no doubt. Thus far therefore

the matter is clear."
" Sambucus may excite some mistrust, because of

its inferior fruit
;
yet this is the case in Phylica,

3»
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liotanj'. about which nobody has ever doubted. The leaves,

''"^'"^'^^ aspect, and stipulas indeed seem to indicate some-
thing extraneous, and leave us in uncertainty."

" So Bhus has much the same sort of fructifica-

tion, and a berry with one seed ; as well as the closest

affinity to Sambucus, insomuch that if Sambucus be

kept in this order, Rhus must accompany it. So
also must the sister shrubs Schinus and Fagara

"

" The Dumosce all agree in malignant qualities.

They are either purgative, or altogether poisonous,

as Sideroxylum is known to be at the Cape. Nor
are the species of Sambucus clear of this charge, for

their qualities are either nauseous or foetid, and
therefore sudorific, especially the berries and flowers.

The bark, taken internally, is either emetic, or pow-
erfully purgative, as its vinous infusion proves in the

dropsy ;
externally it is a powerful repellent."

" Rhus is the most venomous of trees, particular-

ly its American three-leaved species, called Toxico-

dendra, or Poison-trees. Their fumes in burning

are said to have proved mortal, and their effluvia to

have blinded an artist who was at work upon Some of

the wood; Those who, being in a perspiration, hold

a branch of one of these shrubs in the hand, ai*e

seized with an eruption over the whole body."
*' The bark of Rhamnus Frangula is our best in-

digenous purge, and a syrup of Rhmnmus catharticus

is safely used for children."

«' In this tribe, therefore, some have opposite,

others alternate, leaves, nor is any general character

to be derived from the parts of fructification. The
corolla affords none, being either of one or five pe-

tals, or altogether absent, as appears from a contem-
' plation of the characters of the different genera.

No mark is to be obtained from the nature of the

fruit, that being either a berry, drupa, or capsule.

The seeds in some instances are solitary, in others

numerous, though never more than one in each cell

;

and it is well worthy of observation that they are at-

tached, as in the Gymnotelraspermce, by their base.

These plants betray some affinity to the Tricoccce,

but can never be referred to the same order."

In the Linnaean manuscript before us Diosma and
Hartogia are introduced between Callicarpa and
JEuonymus ; see our remark on the 26th order.

Staphylea is also subjoined, near Celastrus, but with

two marks of doubt, and a note of its having a nec-

tary, as well as opposite leaves.

Order 44. SEPiARiiE. " All these are shrubby or

arborescent. Leaves opposite, with scarcely any
evident stipulas. Flowers disposed in a more or less

dense panicle. Calyx four-cleft. Corolla four-cleft,

regular. Stamens two. Pistil one, with a cloven

/Stigma. Fruit either a drupa, with one, two, or

smany, seeds, or a capsule."

No manuscript remark occurs here, nor is there

any observation worth copying in the lectures, ex-

cept that Olea is said by LinntEus to be scarcely a

distinct genus from Phillyrea.

Order 45. UmbellatjE. " The name of this

order is derived from the form of its inflorescence,

whose stalks all spread from a centre, like the ribs

of an umbrella."
*' These plants are either perfectly umbellate or

^ot. The former are required to have a compound

umbel, each stalk, or ray, of which ends in a recep-

tacle, producing other stalks bearing flowers, or

florets ; the latter have a simple umbel, whose stalks

are not subdivided. The latter constitute a separate

section in Tournefort's system. They are compre-

hended by Linnaeus in one natural order with the

former."
" An umbel is properly a receptacle of a com-

pound flower, elongated into stalks ; which manifest-

ly appears in Eryngium, whose florets are united in-

to a head, just like the proper compound flowers,

see the 49th order ; nor are they supported by elon-

gated stalks. Hence an umbel may accurately be

considered as a compound flower. Those who con>-

trovert the opinion of Linnaeus in this point contend,

that many umbellate plants, having male and herma-

phrodite flowers in the same species, ought to be
placed in his class Polygamia. But this is a mis-

take ; for no other plants ought to find a place in

that class, than such as have distinct male, or fe-

male, as well as hermaphrodite, flowers, in the same

species. This is not the case with the Umbellatcey

in which all the florets of one universal umbel, that

is, the whole umbel itself, constitutes but one flower,

and this flower is never altogether barren, that is,

its florets are never entii-ely male. On the contrary,

these florets are to be considered as the parts of a

compound flower ; and there being male and herma-

phrodite ones intermixed, is exactly a parallel case

with the polygamy of the Syngenesioys class."

This order is eminently natural, though all

plants which bear umbels do not belong to it, but

only those with five stamens, two styles, and two

seeds."
" The germen is inferior, simple, solitar)'^, sepa-

rating, when arrived at maturity, into two equal

naked seeds ; each of which is furnished with a

thread, inserted into its summit. These two threads

combine to form a very slender receptacle, at the

top of the stalk of the floret. Each floret has a su-

perior perianth, with five teeth, which is often so

small as scarcely to be discerned, even with the help

of a magnifier. Petals five, caducous, often unequal

;

hence Rivinus referred these plants to his class of

pentapetalous irregular flowers. Stamens five, in-

serted into an elevated annular or circular recepta-

cle, that surrounds the pistils, deciduous. Styles

two, often very short, and hardly visible. Seeds

naked, without any seed-vessel."

'< The stem is mostly hollow, sometimes filled with

spongy pith ;
rarely shrubby, very rarely arboreous,

of which last character Phyllis is the only example,

see order 47. Leaves generally alternate, and re-

peatedly compound. Root mostly quite simple ; in

Oenanthe tuberous ; in Bunium Bulbocastamm glo-

bose."
" Nothing is more arduous than to distinguish

the genera of umbelliferous plants by appropriate

characters. Tournefort himself, who excelled in the

knowledge of this tribe," (perhaps Linnaeus meant

rather to say, in the discrimination of genera, but his

auditors did not take his words accurately,) " has

distributed them according to the shape and size of

their seeds. But this is a very fallacious mode, as

the seeds often differ much in proportion, though
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not in any other respect. Morison wrote an

entire book on umbellate plants ; but with little suc-

cess, their genera not being, as yet, established.

Artedi first paid attention to the involucrum, which

is either universal as well as partial, or only par-

tial, or entirely wanting. This principle has like-

wise.been adopted, as fundamental, by Linnaeus, and

his three primary divisions are regulated according-

ly. The inequality of the petals affords him a prin-

ciple for his leading subdivisions, some of the um-
belliferous family having the outermost petals of

their external florets larger than the rest ; while in

others all the petals are equal. The former are

termed radiant flowers. Another subdivision is

taken from the sex of the florets. Some of these,

having no germen, are furnished with stamens only
;

and such florets are termed abortive ; others, having

both germen and stamens, bring their fruit to per-

fection, and are therefore denominated fertile."

On these principles Linnaeus has arranged the um-
bellate plants, as may be seen in his works. Nothing

occurs in his manuscript, except the insertion of Her-

mas next to Eryngium.
Order 46th. Hederace^. The lectures give no

new information concerning this order. The six

genera stand as in the Genera Planiarum ; Panax,

Arnlia, Zanthoxylum, Hedera, Fitis, and Cissus.

Order 47th. SxELLATiE, " This order was found-

ed by Ray, and received its name from the leaves of

most of the plants which compose it being placed,

four, six, or eight together, in the form of a star,

round the stem. It is unusual to see more than two

leaves opposite to each other, nor is it the case here.

For two of these only are properly leaves, the rest

being no other than stipulas, grown to the size of

leaves. This appears evident in several Indian

plants of the present order, as Knoxia, Diodia, &c.
which have only two opposite leaves, though be-

tween these some small acute stipulas are found,

being the same that in the rest of the order attain

the magnitude of leaves. Ray believed all the plants

of this order to have whorled leaves, which is gene-

rally the case, as far as regards those of European
growth, but rarely with the Indian ones, of which
few were known in his time."

" In this order there is no tree, unless perhaps
Lippia ; there are very few shrubs, most of the tribe

being small herbs, growing in barren earth, or coarse

sand."
" The roots are in many instances perennial.

Leaves opposite, horizontal, mostly rough. Stipulas

of the form and aspect of leaves, so that it is impos-
sible to say whether they be truly such or not,

hence the leaves appear whorled ; but this does not

hold good universally. In those however which have
no leafy stipulas, there is found, at each side, a sort

of toothed membrane, connecting the leaves together,

and occupying the place of stipulas."

" The stem is jointed, with mostly tumid knots.

Corolla of one petal, either flat, wheel-shaped, or

funnel-shaped ; in one genus bell-shaped ; mostly
four-cleft, sometimes almost down to the base; rarely

five-cleft. Stamens four, never eight, though some-
times five or six, in which case the corolla has a
parallel number of segments. Pistil solitary, divid-

ed ; in Richardia three-cleft, because that genus has a jQ^^y*^

six-cleft corolla, six stamens, and a three-grained fruit,
^"^^

its parts of fructification being all augmented in a simi-

lar proportion. Those parts are not augmented with

the same regularity in genera furnished with a three-

cleft coi'olla, and five stamens, for their pistil is still

bifid, and their fruit two-grained, as is the case with

such as have a four-cleft corolla and four stamens.
''• The fruit is, for the most part, inferior

;
though

superior in Houstonia ; and in Crucianella superior'

with respect to the calyx, though inferior \o the

corolla." This is incorrect, for Crucianella has a

real superior perianth, like the rest of the order,

though so small as to be hardly discernible ; what
Linnasus here terms calyx, being an involucrum, or

perhaps bracteas. " The sexes are rarely separat-

ed in this order, though Valantia, which is polyga-

mous, can by no means be excluded from it. Many
of the genera have a two-grained fruit, of two cells,

with a solitary seed in each. But in Hedyotis and
Oldenlandia the cells contain many seeds ; while in

Cornus both cells are united into one seed, which,

nevertheless, has two cells. The fruit has a green,

fleshy, but not juicy, coat, nor does it usually be-

come coloured in ripening
;
though in Rubia the

fruit is a perfect berry."

(Of the remarks on particular genera, we find no-
thing to extract except the following.)

*' Asperula tinctoria is used in Gothland instead

of Madder, and is preferable."
" Sherardia- has an oblong fruit, which the per-

manent calyx renders toothed, or crowned with three

points. It was the fate of William Sherard, a man
worthy, in the highest degree of botanical honour,
to have two different genera distinguished by his

name, both which were afterwards referred to others.

Pontedera, Vaillant, and Dillenius each published, at

the same time, a Sherardia, Pontedera described

his plant so very obscurely, that it was ten years be-

fore Linnasus made it out to be his own Gallenia.

Vaillant called the two-seeded Verbence by the name
of Sherardia, but he was to blame in separating them
from their proper genus. Dillenius named a Sher-

ardia, from among the Stellatce, which Linnaeus has

retained, though not very certainly distinct. Being
unwilling that so meritorious a botanist should re-

main without a memorial, Linnaeus declined refer-

ring the plant in question to Asperula ; especially as

the three teeth, at the top of each seed, may serve,

if not very satisfactorily, to keep it separate."

" Valnntia was so named by Tournefort ; but

Vaillant, perceiving it to be the same with Tourne-
fort's Cruciata, thought it a bad genus, which could

not support itself. He therefore wished to abolish

all generic names, given in honour of botanists, be-

cause he supposed his own was untenable. But
Tournefort confounded several genera under the ap-

pellation of Cruciata, so that Linnaeus has been en-

abled to establish a Valantia from among thera,^

referring the rest to their proper places."

Order 48. AoGREGATiE. " These constitute a

natural order, first established by Vaillant in the Me-
moirs of the French Academy of Sciences. They
agree so far with the Compositce, that they have ge-

nerally a common calyx, as well as receptacle, con-
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ways an inferior germen. But there is a total differ-

ence with respect to the remaining parts of fructifica-

tion, nor can these two ordersbe, by any means, united."
" The calyx, as we have just said, is common to

many flowers. Common receptacle either naked,
villous, hairy, or scaly. In the place of a partial

calyx is the corolla, generally of one petal, regular

or irregular, in four or five divisions, rarely polype-

talous. Stamens four, with sepai'ate anthers. Ger-
men inferior. Fruit single-seeded. The flower is

therefore complete in this tribe, except only Fale-

riana, whose calyx is scarcely apparent. The leaves

are often opposite, and the stem shrubby."

Order 49. Composite. " A compound flower

generally consists of a common calyx, containing

several florets. But this definition is not sufficiently

discriminative, for there are certain flowers termed
Aggregate, which though they have numerous florets

in one common calyx, are connected by no affinity

whatever with these ; witness Cephalanthus, Dipsaciis,

ScaGiosa, Knautia, Allionia. Hence botanists have
tried to discover an appropriate and distinguishing

character for a compound flower, but they have
scarcely succeeded. There are indeed flowers of

this order, furnished with solitary florets in each

calyx, as Seriphium, Corymbium, Strumpjia. All

of them have a monopetalous corolla, but so has

Scabiosa and others. Most have five stamens, but

some have only four. The greater number bear

their anthers united into a cylinder, but Kuhnia,
which belongs to them, has separate anthers ; while

Jasione, Viola and Impatiens, which do not, have
combined ones. The united anthers burst internally,

by which means their pollen is communicated to the

stigma ; but the anthers of Kuhnia open at the extre-

mity, and resemble the corolla ofan Aristolochia. All

the florets are superior, but this holds good likewise

in Scabiosa. Hence it appears that no essential

character of compound flowers is to be detected,

though no order can be more natural than that be-

fore us."

" Tournefort first divided the compound flowers

into three sections, according to the shape of their

partial corollas. These are either ligulate or tu-

bular. Such as consist of ligulate florets only, are

called by this writer semiflosculosi ; such as are form-

ed only of tubular ones, ftosculosi ; while those which
have ligulate florets in the radius, and tubular ones

in the disk, are denominated radiati. This division

Beems natural enough, and yet is not so. For it re-

fers both the discoid and capitate compound flowers

of Linnaeus to the Jloscidosi, which nevertheless are

too dissimilar to be possibly admitted into the same
section. The discoidei of Linnaeus, Ray's aggregafi,

having aggregate florets, seated on a hemispherical

receptacle, are, in fact, more allied to the radiati ;

while the capitati, such as Thistles, are widely dif-

ferent, so as necessarily to constitute a division by
themselves."

" Vaillant attempted a new botanical system ; but

it is to be lamented that we are possessed of no more
of his labours, than what concerns the compound
flowers. In this performance, published in the

Memoirs of the Parisiaii Academy for the years

17I8, 171^ and 1720 ; he has displayed an extensive Botaii

knowledge of species, and has treated the subject
admirably. As the Memoirs of the Academy are
not within the reach of every body's purse, a German
named Von Steinwehr has collected the anatomical,
chemical and botanical papers, into an octavo volume,
published in 1754 at Breslaw. In this Vaillant's

treatises are preserved entire," (but in the German
language.)

*' The florets of compound flowers are threefold
with respect to sex, being either hermaphroditic
perfect, having the organs of both sexes ; female,

destitute of anthers; or neuter, deprived of both
organs, and barren."

" Tournefort, Vaillant, Ray, and almost every
botanist who has treated of this tribe, divide it into

three or four oi-ders, some of them adding the ag-
gi-egate flowers to the compound ones, whence arises

the fourth order. But they have not fixed limits to

their orders, such being scarcely discoverable. The
semif>osculosi and capitati, for instance, though ap-
parently widely different, are proved nearly akin by
Scolymus and Elephantopus, The former of these

has all the habit of a Carduus, and yet all its florets

are ligulate ; the latter is intermediate between the
semifloscidosi and capitati, nor are we certain to

which of these divisions it belongs. Perdicitmi, a
new genus, connects Inula, which is radiated, with
the semiflosculous genus Hieracium, so that accurate
limits are hardly to be drawn between them. Most
of the semiflosculosi are milky, but Lapsana and
Cichorium want this quality."

" Section 1. Semifloscvlosi ; all the florets ligu-

late."

" These genera are distributed, first by their

receptacle, which is either chaffy, villous, or naked.
In the next place, they are subdivided by the down
of their seeds, pappus, which is either absent, or

bristle-shaped, or hairy, or feathery. Thirdly, a pe-

culiar distinguishing character is borrowed from the

form or nature of their calyx."
" The quality of the CompositcB in general is in-

nocent ; but some of the present section are milky,

which secretion proves, by experience, somewhat of

a poisonous nature. So Lactuca virosa, in a wild

state, is as poisonous as opium ; yet by culture it be-

comes esculent and culinary, though still causing

sleep by its debilitating power." Linnaeus surely

could not mean that this and the garden lettuce are

one species. It is possible his hearers mistook

him.
" There are no trees, and few shrubs, among the

semiflosculosi ; no bulbs, scarcely a tuberous root, ex-

cept in some species of Hieracium. Their flowers

are mostly yellow ; sometimes red underneath, as in

Leontodon, Hieracium and Crepis;' (very rarely pink,

in Geropogon and Crepis) ; " sometimes blue, in

Cichorium and Catananche ; never white."

" Section 2. Capitati ; all the florets tubular, as-

sembled into a head, in one common calyx."
" All these are prickly or spinous, and vulgarly

called Cardui, Thistles. If however they were all

eonsidei'ed as one genus, such a genus would prove

too ample ; hence it is best to separate them into

several, though the task is very difficult. Centaurga



BOTANY. 415

any. belongs to them, though necessarily referred, in the

sexual system, to the order Polygamia-frustranea.

Its calyx, always tumid, and often spinous, proves

its affinity. The most extensive genera of this sec-

tion, Carduus, and Serratula, are the most difficult

to distinguish ; hence it is best to study the rest, in

the first place, that those puzzling ones may prove

easier."

" Vaillant divided this capitate tribe by the spines

of their calyx, whether simple, spinous, or leafy.

But the gradation is so imperceptible, that no ac-

curate principles of discrimination are hence to be

obtained. No plant of this section is milky, or

poisonous, or arboreous. Some of the Serratulce are

shrubby ; many of the herbs are destitute of stems,

as in Carlina, Atractylis, Onoporduniy CarduuSj and
Centattrea."

.
" Atractylis has a radiant flower, and the florets

of the radius have each both stamens and pistil, a

solitary instance among compound flowers, render-

ing the genus very distinct. The elongated and
coloured scales of the calyx in Carlina have misled

Tournefort to rank it among radiant flowers."

" The capitati have a chai-acter peculiar to them-
selves, in the dilatation, or inflation, of the tube of

each floret, just below the limb, which causes their

florets to project, in a more elongated manner, than

in the discoidei, or other compound flowers."

" Section 3d. Discoidei. The first subdivision of

these, polyga.mia cequalis" (consisting of such as

have all the florets furnished with stamens and pis-

tils, and all producing seed,) are distributed ac-

cording to the receptacle, whether naked, chafi^."^ or

hairy, and their seed-down, like the semiflosculosi."

" The second subdivision, polygamia super/lua,

have female florets in the circumference, but these

are tubular, not ligulate or radiant. So that the

flowers, though they have a marginal series of fe-

male florets, cannot be called radiated." We have

here extracted the ideas of Linnaeus from his re-

marks on Artemisia, which seem to refer to the

whole of this subdivision, and are certainly correct,

though they interfere with the distribution of the

order before us in the Genera Platitariim, and seem
to have been unintelligible to the editor of the Free-

lectiones ; see his note in p. 539 of that work.
.

*' Section 4th. Radiati." (Marginal florets ra-

diant.) " The first subdivision ispolygamia superfluuy*

(all whose florets are capable of producing perfect

iseed, though the marginal radiant ones have no sta-

mens.)

These are distinguished by the presence or ab-

sence of seed-down, or of a membranous border to

the seed, and by the nature of their receptacle, whe-
ther naked or chafiy.

The second, polygamia frustranea has imperfect

or defective female or neuter florets in the circum-

ference, producing no seed. These in Centaurea
are tubular, and neuter ; in the rest ligulate, fur-

nished with rudiments, more or less evident, of a

pistil.

The third, polygamia necessaria, have effective

aeed; bearing female florets in the circumference
only.

" Section 5th. Monogamia." (Such as have but Botany,

one floret in each partial calyx.)

Seriphium, Corymbium, and Strumpjia.
" None of the Composites are poisonous, except

Tagetes, Doronicum, and Arnica ; the latter is more
so than Doronicum. They contain much of a bitter

flavour ; hence many of the order are medicinal and
strengthening. Some, less bitter, as Arctium, Cy-
nara, Carduus, are therefore esculent. Many semi-

Jloscidosi are used as food, though furnished with a
milky juice, which in them is not poisonous," (see a
remark under Order 30th.) " except Lactuca virosa,

whose juice as above mentioned, has the quality

of opium, and L. sativa has a soporific virtue. Boil-

ing entirely destroys the power of this, as well as of

the other semiflosculosi."

Order 50th. Amentace;e. " An amentum, cat-

kin, is a species of calyx, and very like a spike,

consisting of a common receptacle, drawn out like a
thread, on which the flowers stand in alternate or-

der, subtended by scales or bracteas. Such a

calyx is found in the plants of this order, whence
Linnaeus gave it the above name. They are all ei-

ther trees or shrubs, with alternate leaves, and se-

parated male and female flowers, being either mo-
noecious or dioecious. Many of them produce but

one seed from each flower ; but Salix and Populus
bear a seed-vessel of two valves, with many seeds.

The styles are usually two or three. The flowers

come before the leaves, that the latter may not hin-

der the access of the pollen of the male to the fe*

male blossoms."
" Monoecious genera are Betula, Carpinus, Co'

rylus, Quercus, Jiiglans, Fagus, and Platanus."

" Dioecious ones Pistacia, Myrica, Populus and,

Saliv."

Order 51st. CoNiFERiE. " These are generally

evergreen trees of cold climates. In the Indies al-

most all the trees are evergreen, and have broad
leaves ; but in our cold regions most trees cast their

foliage every year ; and such as do not, bear acerose,

that is, narrow and acute, leaves. If they were
broader, the snow which falls during winter would
collect among them, and break the branches by its

weight. Their great slenderness prevents any such
effect, allowing the snow to pass between them.

This precaution is unnecessary in India, where snow
is unknown. Nevertheless, Liquidambar is to be re-

ferred to this order, though it bears no such slender,

but rather broad, foliage ; nor is it a native of a cold

country."
" The plants of the present order are denominated

Coniferee, because they bear Strobili, which the older

botanists called Corii, Cones. A cone and a catkin

are closely related to each other. The latter bears

several imbricated flowers about a common recep-

tacle or axis. Under each flower a membranous
scale or bractea is attached, which if it hardens and
becomes wood}'^, the catkin becomes a cone. Hence
a cone is nothing more than a permanent or harden-

ed catkin."

"All the Conifer<s properly bear cones, though
in some instances their fruit seems of a totally differ-

ent nature. For instance the fruit of Juniperu has
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^^^V"^^ called. Yet it is no other than a strohilus, whose
scales are replete with pulp, and do not split asun-

der ;
being in fact six fleshy united scales, in each

of which is concealed a solitary seed. Taxus has a
berry, which is merely a fleshy receptacle, dilated

so as nearly to cover the seed, so that the apex of
the latter only appears. Liquidambar has a singular

kind of fruit, which nevertheless is a strobilus, whose
scales are combined, each of them containing seve-

ral seeds ; whereas in other instances one or two
seeds only belong to each scale."

" Some have united this order with the last, but
they differ essentially. The Coniferce have not
only hardened scales, but likewise monadelphous
stamens, the filaments of all of them being combined
at the base."

" The fruit in this whole order, Liquidambar ex-

cepted, is biennial. It is produced in the spring,

remaining in an unripe state through the summer,
and till the following spring, when it gradually ripens,

and the gaping scales allow the seeds to escape."

Order 52d. Coadunatje. On this order there is

no observation in the lectures. Illicium is added in

manuscript to the genera in Gen. PL
Order 53d. Scabrid^. Here also the lectures

are silent. Forskohlea and Tropins are added in

the manuscript.

Order 54th. MiscellanejE. Here, although no
remark is preserved in the lectures, great corrections

are made in the manuscript. The genera in the se-

cond section, Poterium and Sanguisorba, are referred

to the 35th order, immediately before Agrimonia.
Pistia and Lemna constituting the 3d section, are

transferred to the 15th order. The six genera
which compose the 5th section, are sent to the 4th

section of the Holeracece, order 12th. Nymphaia and
Sarracenia, the only plants of the 6th sectien, are

referred, as already mentioned, first to the 27th or-

der, but finally, not without a doubt, to the 11 th.

See the observations under those orders. Cedrela

and Svoietenia, which make the 7th section, are re-

moved to the Trihilatce, order 2.Sd. Corrigiola,

Limeum and Telephium, the 8th and last section, are

transferred to the 5th section of the 12th order,

Holeracece. No genera therefore remain in this 54th

order, but Reseda, Dalisca, Coriaria, and Empe-
trum.

Order 55th. Filices.

56th. Musci.—— 57th. Algm.
58th. Fungi.

Nothing occurs here, either in the Prcelectiones or

the manuscript, to the purpose of our present in-

quiry, concerning the ideas of Linnaeus on natural

classification. These orders are all natural, and ac-

knowledged as such by all systematics. His parti-

cular observations on each, although in many points

curious, are now superseded by the advanced state

of botanical knowledge in the cryptogamic depart-

ment.

Remarks on From the foregoing copious exposition of the ge-
the fore- neral principles, and many of the particular opinions,

rangement
Linnaeus, respecting a natural classification of

* pltyits, it will appear how far he was from consider-

5

ing his performances, in this line, as complete. His ^ i

leading ideas may, nevertheless, be traced, and they
will often be found to throw great light upon the sub-
ject. It must be remembered that he never thought his

own, or any other, scheme of natural classification,

could or ought to interfere with his artificial system,
nor does he ever advert to the one, in treating of the
other. It is evident, likewise, that he studiously
discouraged any attempt at an uniform defini-

tion, or technical discrimination, of his several or-
ders. He perceived that plants were not yet suffi-

ciently known to render such a scheme practicable.

Possibly he might be aware that the accomplishment
of that scheme at present would only turn his natu-
ral system into an artificial one.

The authors of most plans of botanical classifica-

tion have, on the other hand, seldom considered the
questions of natural and artificial arrangement, as
opposed to each other. The system of every such
author seems to have appeared to himself the most
consonant to nature, as well as the most convenient
in practice

; yet nothing betrays a more absolute in-

competency to the subject than such an idea, where-
ever it makes itself manifest. To pretend that the
elaborate speculations of a proficient, on a subject of
which he can see but a part, and on which his

knowledge must necessarily be inferior to that infi-

nite wisdom which planned and perfected the whole,
should be an easy and certain mode of initiation for a
learner, evinces no more than that the professor wishes
his pupil should not be wiser than himself. To teach
composition without a grammar, or philology with-
out an alphabet, would be equally judicious. Plants
must be known before they can be compared, and
the talent of discrimination must precede that of
combination. Clearness and facility must smooth
the path of the tyro ; difficulties, exceptions, and
paradoxes must be combated and unravelled by an
adept. The knowledge of natural classification

therefore, being the summit of botanical science,

cannot be the first step towards the acquirement of
that science. No person surely, who has published
a natural system, without knowing all the plants in
the world, will suppose that he has removed every
present obstacle, much less, anticipated every future
obscurity, so that no insuperable difficulty can occur
to the investigator of plants by such a system.

Neither can any artificial system claim such perfec-

tion. But they may combine their powers, and co-

operate in instruction. The one may trace an out-
line which the other may correct and fill up. The .

first may propose, and the second elucidate ; the
former may educate and improve the memory and
observation, for the use of the latter. When they
oppose each other, their several defects and weak-
nesses appear ; by mutual assistance they strengthen
themselves.

Whether the leaders of natural system in the French S'

French school of botany have thought with us onteniaiics.'

this subject, it might seem invidious to inquire too
nicely. It were too much to expect that every one
of their pupils, half learned and half experienced,
however commendable their zeal and enthusiasm,
should have done so. Nor is science in any danger
if they do not. They must improve the system of
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Jussieu, before they can overturn that of Linnaeus ;

and if this were accomplished, the nomenclature and

definitions of the learned Swede would still form an

impregnable fortress, before which they must perish,

or seek for shelter within. This dilemma has been,

long ago, but too clearly perceived by the rivals of

the fame of Linnaeus, particularly by such of the

[French school as have been actuated by a truly con-

temptible national partiality, instead of a disinterest-

ed love of science and truth. Hence the so often

repeated exclamations against Linnaeus, as a mere
nomenclator. Of his didactic precision, and philo-

sophical principles of discrimination, such critics

were not jealous, for they could not estimate the

value nor the consequences of these. But they could

all feel that the nomenclature of Tournefort was
giving way, and that their efforts to support it were

vain. The writer of these remarks has perceived

traces of this feeling in almost every publication and
conversation, of a certain description of botanists.

He has likewise perceived that it would gradually

subside, and that the interests of science were secure.

The nomenclature of Linnaeus has in the end pre-

vailed, and it were unjust now, to the greatest bota-

nists of the French school, to deny them the honour
of liberality on this head.

It is time for us to close this article, with a view

of the principles, upon which the eminent system-

atics, to whom we have so often alluded, have plan-

ned and executed their schemes of botanical classi-

fication.

de Here the learned and truly estimable Bernard de
Jussieu, the contemporary of Linngeus in the earlier

part of his career, first claims our notice. This
great practical botanist, too diffident of his own
knowledge, extensive as it was, to be over anxious to

stand forth as a teacher, did not promulgate any
scheme of natural arrangement till the year 1759,
when the royal botanic garden at Trianon was sub-

mitted to his direction. His system was published

by his nephew in 1789> at the head of his own
work, of which it makes the basis. It appears in

the form of a simple list of genera, under the name
of each order, without any definition, just like the

Fragmenta of Linnaeus, at the end of his Genera
Plantarum.

In 1763 a very active and zealous systematic, M.
Adanson, made himself known to the world, by the

publication of his Families des Plantes. In this

learned and ingenious, though whimsical and pe-

dantic, work, the great task of defining natural or-

ders by technical characters is first attempted. His
affected orthography and arbitrary nomenclature
render it scarcely possible, without disgust, to trace

his ideas ; which however, when developed, prove

less original than they at first appear. His work is

written avowedly to supersede the labours of Linnaeus,

against whom, after courting his correspondence, he
took some personal displeasure ; and yet many of

his leading characters are borrowed from the sexual

system. The discriminative marks of his 58 families

are taken from the following sources—leaves, sex of

the flowers, situation of the flowers with respect to

the germen, form and situation of the corolla, sta-

mens, germens, and seeds. Every family is divided

into several sections, under each of which the genera Botany,

are in like manner synoptically ari-anged, and dis- *"^^ Y

criminated by their leaves, inflorescence, calyx, co-

rolla, stamens, pistil, fruit, and seeds. In the detail

of his system, Adanson labours to overset the prin-

ciple, so much insisted on by Linnaeus and his school,

and to which the great names of Conrad Gesner,

and Caesalpinus are chiefly indebted for their botani-

cal fame, that the genera of plants are to be cha-

racterized by the parts of fructification alone. The
experienced botanist knows that this is often but a

dispute of words ; Linnaeus having, in arranging the

umbelliferous plants, resorted to the inflorescence,

under the denomination of a receptacle ; see his

45th natural order. But it appears to us that the

characters deduced from thence are in themselves

faulty, being often uncertain, and not seldom unna-

tural ; and that the plants in question may be better

discriminated by their flowers and seeds. Adanson
however prefers the inflorescence, even in the Verti-

cillatce of Linnaeus ; for no reason, that we can dis-

cover, but because Linnaeus has so much better de-

fined the genera of those plants by the caly.v and co-

rolla. It were a needless and ungrateful task to

carp at the mistakes of this or any writer on natural

classification, with i-egard to the places allotted for

difficult genera, because the human intellect must
faulter in unravelling the intricate mysteries of Na-
ture. But surely, when Plantago is placed with

Buddlcea in one section of the JasmineoE, and Dia-

pensia with Callicarpa in another; when the most

natural genus of Lavandula is divided and widely se-

parated ; when Cassyiha is ranged with Statice, Eri-

ocaulon, and the Proleacece, in one place
; Geoffrcect

with Melia, BhuSf Sapindus and Ruta in another,

we may be allowed to wonder, and to doubt whe-

ther we are contemplating a natural or an artifi-

cial system. It does not appear that y^danson made
many proselytes. He haunted the botanical societies

of Paris in our time, without associating with any

;

nor was his extensive knowledge turned to much
practical account. Linnaeus has made but one

slight remark, that we can find, in his own copy of

the Families des Plantes, nor could he study deeply

what was, undoubtedly, very difficult for him to read.

He certainly never noticed Adanson's attacks, unless

the satyrical sketch of the Botanophili, at the end of

his Regnum Vegetabile, (see the beginning of Syst,

Veg. ed. 14.) be partly aimed at this author. To ap-

ply the whole of it to him would be unjust, though .

much is very characteristic.

The study of Botany had never been entirely ne- Academy of
glected in France since the days of Tournefort; be- Sciences,

cause one department in the Academy of Sciences

was allotted to that and other branches of Natural

History, and the seats in the Academy being pen-

sioned places under government, there was some-

thing to be got by an apparent attention to such

pursuits. Buffon and his pupils engrossed Zoology.

Botany was allowed to exist, so far as not to inter-

fere with his honours ; but nothing of foreign origin,

and above all, nothing Linnaean, dared to lift up its

head. Sometliing of true science, and practical

knowledge, did nevertheless imperceptibly work its

way. Le Monnier, and the Marechal de Noailles,
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Botany, corresponded, as we have already said, with Linnaeus,

and acquired plants from England, of which they

dared to speak, and to write, by his names. A most
able and scientific botanist and cultivator, Thouin,
was established in the Jardin du Roi, who studied the

Linnsean system, and even ventured, though secret-

ly, to communicate new plants to the younger Lin-

naeus when at Paris. Cels, an excellent horticul-

turist, was unshackled by academic trammels. L'He-
ritier, Broussonet, and others came forward. An
original letter of Rousseau, the idol of the day, in

which he paid the most flattering homage to Botany
and to Linnaeus, was published in the Journal de
Paris, and had a wonderful effect on the public

mind, and on the conversation of literary circles.

In short, a Linnsean party had been, for some
time, gaining ground ; and every thing was done by
party at Paris. The old French school was roused
from its slumbers. Of the family of the Jussieus

one individual remained, who, though he venerated
the names and the pursuits of his uncles, had never
devoted himself to their studies any further than to

sit in their professorial chair. He possessed however
an inherent taste for Botany ; he had leisure, opu-
lence, and eminent talents ; and though his religious

principles, and his rather strict devotional habits,

might interfere, which they still do, with his credit

in certain philosophical circles, and his predilection

for animal magnetism might exclude him from the
Royal Society of London, yet he has risen above
all such obstacles, to the summit of botanical fame
and authority in his own country; and his name
stands conspicuous, as the leading teacher of a na-
tural classification of plants. The most indefatiga-

ble study for about five years, and the constant as-

sistance and encouragement of numerous pupils and
correspondents, enabled Professor Antoine Laurent
de Jussieu to publish, in 1789, his Genera Plantarum
secundum ordines naturales disposita. This octavo
volume was received by acclamation throughout Eu-
rope, and hailed as the most learned botanical work
that had appeared since the Species Plantarum of Lin-

nseus.

Before we enter into systematic details, we must
remark, that the author of the work before us has

judiciously availed himself of the mode of defining

genera, by short essential characters, as introduced

by Linnaeus in the 10th edition of his Sysiema Na*
tura, and since adopted by Murray, Willdenow, and
the generality of botanists, instead of the full or na-

tural, characters, of the Linnaean Genera Plantarum.
These short characters however are not servilely co-
pied by Jussieu, but wherever he had materials they
are revised and studied, so as to acquire all the me-
rit of originahty. Secondary characters and re-

marks are subjoined, in a different type, illustrative

of the habit, history, or affinities, of the several ge-

nera. In his nomenclature Jussieu almost entirely

follows Linnaeus, retaining only here and there a
name of Tournefort's in preference, and swerving
from classical taste and correctness principally with
regard to the new genera of Aublet, whose intolera-

bly barbarous names are nearly all preserved. But
a note in the preface, p. 24, informs us, that this

^option is only temporary, till the genera ihemselveg

shall be perfectly ascertained and defined. Where BotJ

Jussieu differs from Linnaeus, in certain generic ap-
pellations, it is principally because the latter fails in

respect for his own laws ; as in the use of adjectives,

like Gloriosa, Mirabilis, Impaiiens. The inordinate

abuse of generic names in honour of botanists, of
which Linnaeus is, too justly, charged with setting

the example, meets with due reprobation from the

French teacher ; but he has not as yet stemmed the

muddj' torrent, nor prevented a great additional ac-

cumulation of subsequent impurities. His commen-
dation of Linnaeus, as the author of a new and com-
modious system of specific nomenclature, as well as

of technical definition, on the best principles, is li-

beral, manly and just, no less honourable to the

writer, than to the illustrious subject of his remarks..

The whole preface of Jussieu is a concise and learn-

ed review of the physiology and distinctions of plants,,

more particularly explaining the progress of the au-

thor's ideas and principles of botanical classification.

The main end of the whole book, besides defining the

characters of all known genera, is to dispose them in

a natural series, in various classes and orders, whose
technical distinctions are throughout altcmptod to be

fixed and contrasted. With this view, copious expla-

nations and commentaries accompany each other. We
learn more from the doubts of Jussieu, than from the

assertions of Adanson. The latter has presented us

with a finished system, where every genus is referred,

at all hazards, to some place or other. Jussieu, on
the contrary, has not only a large assemblage of

Plantcs incertcB sedis, at the conclusion of his system,

like Linnaeus ; but at the end of most of his indivi-

dual orders we find some genera classed as akin

thereto, without answering precisely to the character,

or idea, of each. This circumstance, though highly

creditable to the candour and good sense of the

author, greatly interferes with the practical use of

his book, except for the learned. His judicious

doubts, critical remarks, and especially the laxity,

and consequent feebleness, of his definitions, though

eminently instructive to those who want to define, or

to class, a new, or obscure genus, could only be-

wilder a learner of practical botany. A person must
already be deeply versed in plants, before he could,

by the work of Jussieu, or by any book, that we
have seen, classed according to his method, refer any
genus to its proper place, or detect any one that

may be there described. Nor does the difficulty to

which we allude consist so much in the intricacy of

tJie subject, as in the uncertainty, hesitation, and in-

sufficiency of the guide ; because that guide, learned

as he is, chooses to conduct us by a path, to which

neither he nor any other mortal has a perfect clue.

His index indeed must be the resource of a young
botanist

; who, if he knows a Rosa, a Co7ivolvulus, or

an Erica, may, by finding their places and thejr cha-

racters, trace out the allies of each, and proceed step

by step to acquire more comprehensive ideas. The
analytical mode of inquiry, which serves us in the

artificial system of Linnaeus, is here of no avail but to

an adept. This will abundantly appear as we trace

the leading principles of this celebrated method, of

which we shall now attempt a concise exposi-

tion.
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The System of Jussieu

Consists of fifteen classes, which are composed, all

together, of one hundred orders. The characters of

the classes depend first on the number of cotyledons
;

next the number of petals, and the situation, or

place of insertion, of the stamens and corolla.

The author uses the term stamina hypogyna for

such stamens as are inserted into the receptacle, or

below the germen, which therefore we shall call in-

Jerior stamens ; stamina perigyna, (around the ger-

men), are inserted into either the corolla or calyx,

the germen being superior ; these we must denomi-
nate perigynous ; stamina epigyna, superior stamens,

are inserted above the germen, which latter is there-

fore, in Linnaean language, inferior. The same terms

apply to the corolla, which when inserted into the

calyx is denominated perigynous. The following

table will show the characters of Jussieu's Classes

:

Cotyledons none^

Class 1st.

Cotyledon one.

Class 2d. Stamens inferior.

——— Sd. Stamens perigynous.

4th. Stamens superior.

Cotyledons txvo, (or more).

Class 5th. Petals none. Stamens superior.

6th. Stamens perigynous.

7th. Stamens inferior.

8th. Corolla of one petal, inferioi*.

9th. -, perigynous.

10th.
,
superior. Anthers

combined.
1 1 th. , . Anthers

distinct.

12th. Corolla of several petals. Stamens
superior.

" 13th. Stamens
inferior,

14th. . Stamens
perigynous.

15th. Stamens and pistils in separate flowers.

In the first place, it is evident that the great
Wnge, on which this system turns, is the number of
the cotyledons. The importance of this character
has, from the time of Csesalpinus and Jungius, been
much insisted on. Linnaeus, in his Prcelectiones,

p. 329, declares his opinion, that " the monocotyledo-
nous and dicotyledonous plants are totally different

in nature, and cannot be combined ;" and that " if

this distinction falls to the ground, there will never
be any certainty. Not that characters should be
taken from hence, but sections when formed should
be confirmed by the cotyledons." So jealous was this

great man of any definition of his natural orders

!

He subjoins au exception to the above rule, in

Cuscuta and Cactus, which having no leaves, he
supposes have no occasion for cotyledons. Linnaeus
proceeds to observe that " the germination of
parasitical plants requires investigation, but that
he should greatly wonder if they have any coty-

VOL. II. PART II.

ledons." We have already, under the 11th of his Bn<any.

natural orders, pointed out other exceptions, made
by himself, to the rule just ipentioned ; but in these
he was partly, as we have shown, mistaken ; and had
he been explicit about the Sarmentacece, he probably
would have proved himself in an error likewise with
respect to them. So Adanson asserts the Juncus
to have two cotyledons, though the rest of its natu-
ral order have only one. But Goertner has demon-
strated this genus to be monocotyledonous. Adan-
son mentions Orobanche and Cuscuta as monocotyle-
donous, which answers to the opinion of Linnaeus,
but we know not how far this is just.

It appears that the line is distinctly drawn by na-
ture between plants with a simple or no cotyledon,
and others with two, or more, and that, so far, the
principle of Ju?sieu's classification is correct. Whe-
ther all the genera that he has considered as mono-
cotyledonous be truly so, is another question, which
does not at all invalidate the distinction. Some have
not been examined, and seem principally to be re-

ferred to that tribe, because, like others that indubi-
tably belong to it, they are aquatics ; or, at least, be-
cause of the apparent simplicity of their general
structure. Doubts are expressed on this subject by
Jussieu himself respecting Valisneria, Cyamus (his

Nelumbium), Trapa, Proserpinaca, and Pistia. Some
other genera, ranked as acotyledonous, are involved
in similar uncertainty.

But with regard to the bulk of the Acotyledones,

composing the first of Jussieu's classes, there seems to

us much greater difficulty. Of his first three orders,

Fungi, Alges and Hepatica, nothing indeed is correct-

ly known, except perhaps what Iledwig has published

concerning Marchantia and Anthoceros, and that is

hardly sufficient for our purpose. With the fourth or-

der, Musci, this great cryptogamist has made us so weH
acquainted, that they prove to be any thing else than
acotyledonous, or monocotyledonous ; at least if his

idea of the parts be right. The parts which he takes

for cotyledons are peculiarly numerous and complicat-
ed ; but we are ready to allow with Mr Brown, at the
conclusion of the preface to his Prodromus Floree

NovcB Hollandice, that these organs are of a most un-
certain nature, rather subsequent to germination than
its first beginning, like what has been judged the coty-

ledon of Jussieu's 5th order, the Filices. Yet hence
a new difficulty arises. The parts in question so

complex in Musci, are simple in Filices, insomuch that

no analogy between these orders, otherwise so nearly

akin, is to be traced in those parts. On the other

hand, it cannot be concealed that the plants termed
tnonocotyledoms have no cotyledon at all analogous to

those of the dicotyledones ; what Jussieu and others

call such, being the albumen of the seed, absorbed in

the first stage of vegetation. The minute plants as-

sumed to be acotyledonous, must be presumed to be
furnished with something analogous, or we cannot

conceive how vegetation can take place. By all these

observations we mean only to show, that the primary

divisions of Jussieu's system, are at least totally insuf-

ficient lo answer that practical purpose, which a stu-

dent has a right to expect from any methodical ar-

rangement. If the learned be still uncertain, whether

the distinctions, on which such divisions are founded

S G
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do, in a great number of cases, really exist, how can

a beginner re gulate his first inquiries thereby ? We are

not the less ready to confess, that the difficulty in

question is rather a philosophical speculation, than of

any great practical importance. It gives a venerable

air of mystery, which may procure respect for other

parts of a system, that are more intelligible and more

useful, though not free from exception. We allude

to the next subdivision of the method of the great

French teacher, founded on the petals. This should

seem to he obvious and certain, but we soon find our-

selves bewildered in an old labyrinth of dispute, con-

cerning the difference between a cali/x and a corolla^.

We tire obliged to submit to a sweeping decision,

which allows no corolla to monocotyledonous plants
;

a decision which we cannot safely combat, because of

the difficulty of deciding v.hat are such, but which

shocks our senses and our judgment, and seems refut-

ed in many instances by Nature herself, as decidedly

as any of her laws can be established. Nor do we

get clear of this perplexity among the declared dico-

tyledonous tribes, where the evident corolla of the

Marvel of Peru is assumed to be an inne i calyx, there

being a real perianth besides, subsequently indt^ed

called an involucrum. Yet we are at a loss to discern

why the terminology here used, should have been dif-

ferent from that applied to the next order, Plumba-

gines. We are ready, most unreservedly, to admit

the great difficulty of tiecision in these cases, as

well as in others, occurring in Jussieu's 5th, 6th,

and 7th classes; but that very difficulty evinces the

precariousness of making any thing connected with

this most disputable of all questions, a primary guide

in a system of methodical arrangement. When we

proceed a step further, and come to the insertion of

the stamens, the convenience and clearness of the

system indeed improve upon our view ; but we must

not hope to escape exceptions or inaccuracies, the

connection of theJilaments with the corolla being, by

no means, uniform or constant, in the orders so cha-

racterized, nor even in all the species of particular

genera, classed upon that principle. So likewise the

insertion of the stamens into the calyx is attended

with such inveterate difficulties, thac one of the warm-

est promulgators and defenders of Jussieu's system,

Mr Salisbury, has thought it easier to deny the exist-

ence of any such insertion, than to make it sub-

servient to practical use. We are indeed satisfied

that the characters throughout the celebrated method

of classification now under our contemplation, are at-

tended with as much difficulty and exception as

those of any other system, and we cannot but agree

with Mr Roscoe, Trans, of the Linn. Sac. Vol. XL
65, that it forms several as unnatural assemblages

as even the professedly artificial system of Linnaeus.

With regard to practical facility, no person of judg-

ment has ever attempted to invalidate the superiority

of the latter.

Having fulfilled the invidious task, which truth has

requiied of us, let us turn to the more pleasing one

of pointing out some of the great practical advantages

of the labours of Jussieu. We do this with the more

readiness, because we conceive that his real merits

are better understood in England than any where else.

The writer of this caanot disclaim the honour of being

Botathe first who announced to his countrymen the per-

formance of his illustrious friend and correspondent,

as one of the most learned books ever published. Lie

humbly conceives that few persons, in any country,

have studied the work more, or applied it so much to

practice. If he has been fortunate in establishing

genera, which have not been controverted, he allows

his obligations to Jussieu, as much as to Linnaeus.

The treasures of neither lie on the surface, nor are

they to be appreciated by a superficial observer. The
foolish contention? of party can neither exalt nor in-

validate the reputation of such men ; nor is it the

counting of stamens and pistils, nor the enunciation of

the names of natural orders, implying ideas which do

not always esist in the mind of the speaker, that can

entitle a pedant or coxcomb to rank as the pupil of

either.

We confess ourselves somewhat partial to the Lin-

naean notion, of conceiving the idea of a natural order

in the mind, rather than to the Jussieuun attempt at

very precise technical limitation of its ciiaracters.

If we contemplate the generality ot Jussieu's orders in

this light, we shall be struck with his profound talents

for combination, as well as discrimination ; and as we
peruse his critical remarks, subjoined to several of

these orders, we shall profit more by his queries and

difficulties, than by those definitions, at the head of

each order, which are, too often, so clogged with ex-

ceptions, as to bewilder rather than instruct a student,

however intelligible they may be to an adept.

The uninformed reader may, possibly, be surprised Cmnpa

to see how great a conformity there, is between most *^filie

of the Natural Orders of Linnaeus and those of Jus- j^j^j"

sieu. This will appear by a cursory view of the lat- Liima^

ter, which, after the detail we have given of the for-

mer, will more elucidate the subject than any other

explanation that our limits will allow. We shall take

the orders of Jussieu in their regular series.

Class 1.

The first five orders, Fungi, Algce, Hepatica
, Musci,

and Filices, are the san)e in both systems, except that

Linnaeus does not separate the Hepaticce Irom Algce.

6. Naiades are analogous to the Inundatce, ord. 15,

of Linnaeus.

Class 2,

7. AroidecB answer to the Linnaean Piperitce, ord. 2,

though Piper itself is removed far away, to the Ur-

ticce.

8. Typhcs consist of Typha and Sparganium, two

genera first referred by Linnaeus to CalamaricB , then

to Piperitce,

g. Cyperoidea are the Linnaean Calamarice, ord. 3.

10. Grarninece are the Gramlna, ord. 4. grasses, an

order about winch there cannot be two opinions, nor

do these authors differ, except in the denomination of

the integuments of the llower ; Jussieu calling the

calyx a gluma, and the corolla a calyx. This altera-

tion is made, chiefly that he might not allow a co-

rolla to monocotyledonous plants.

Class 3.

11. Palmce, palms, necessarily the same in both

systems.

12. Asparagi answer to the bulk of the Sarmeri'

tacece, ord. 1 1. ,

13. Junci agree less exactly with Tripetaloidece

,

6
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tany. otA. 5, both being liable to exceptions, and having

undergone subsequent corrections by their respective

authors.

14. Lilia consist of the latter portion of Linnaeus's

Coronarice, ord. 10, with the beginning of his next

order Sarmentacece.

15. Bromelice embrace some others of the Coro-

narice, about which Linnaeus had his doubts to the

last, nor is Jussieu satisfied with this order.

16. Asphodeli are likewise chiefly Coronarice, ex-

cept Allium.

17. Narcissi are Linneean Spathacece, ord. 9. We
say nothu)g of anomalous or doubtful genera, subjoined

to this or any other order, and which are sometimes

numerous, not unfrequently paradoxical. In the pre-

sent instance they are Hypoxis, Pontederia, Poli-

anthes, Alstroemeria, and Tacca, concerning which,

the intelligent reader will readily concur vvith the

learned author, that they are " genera Narcissis non
omnino affinia^

18. Irides—Linnasan Ensatce, ord. 6>

Class 4.

19- Musce—consist of Musa, very mistakenly re-

ferred by Liiinseus to his Scitaminece ; with Heliconia

and Ravenala, Schreber's Urania, both nearly akin

to Musa.
. 20. CanncB are the Scitaminece of Linnajus, ord. 8.

21. Orchidece are his Orchidece, ord. 7.

22. Hydrocharides are an assemblage of water

plants, tiaving little else in common. Valisneria,

Hydrocharis, and Stratiotes, make a sort of appendix
to the Linnaean Palmce. For Nymphcea and Nelum,-

bium (now called Cyamtis), see our remarks on the

1 Ith, 54th, and 27th, of the Linnasan orders. Trapa,
Proserpinaca and Pistia close the list. Linnaeus has
the two last in his Inundates, ord. 15.

Class 5.

23. Aristolochice compose the end of the Linnaean

Sarmentacece, but were afterwards removed to the

Rhoeadece, ord. 27- They are surely best by them-
selves, and constitute a very natural order, not de-

tected by Linnaeus.

Class 6.

24. Elceagni comhi of Linnaean Calycifiorcs, ord, \ 6,

with various genera besides, referred to almost as many
different orders by Linnaeus, so that here the two sys-

tems exhibit but little analogy, nor is this one of Jus-

sieu's best orders.

25. Thymelcece, Vepreculce of Linnaeus, ord. 31, (the

Daphne tribe,) are very clearly defined.

26. Protece, an order scarcely known to Linnaeus,

though an extremely natural one. It makes a part of

his Aggregatce, ord. 48, in the establishing of which,

a sort of artificial character, expressed in the name,
has led him into unnatural combinations ; a fault which

Linnaeus, more than any other writer in this depart-

ment, has generally avoided!.

27. Lauri, a very good order, not perceived by
Linnaeus. We cannot say much for the genera of

Myristica and Hernandia annexed to it.

28. Polygonece make a part of the Linnaean Ho-
leracecB, ord. 12-

29. Atriplices, another portion of the same
Ci/Ass 7.

30. Amaranthi, these, originally a part of the MiS'

cellanece, ord. 54, were also referred subsequently to Botany,

the Holeracece. They are supposed to differ from ^«^^*v'^

Jussieu's two preceding orders, in having the stamens

inserted into the receptacle, not into the calyx, hence
forming a separate class. But there is no instance

perhaps in which his system proves more artificial,

and at the same time more uncertain in character.

Mr Brown has anticipated the latter part of our re-

mark in h\i Prodromus, 413, nor could it fail to strike

any one who ever considered the subject.

- Linnaeus has no order analo-

31. Plantagines. Igous to these. Yet he has left

S^. Nyctagines. < manuscript indications of his

33. Plumbagines. # perceiving the afhnity of some
^ of the genera.

Class 8.

34. Lysimachice embrace many of the Rotacece,

ord. 20, SiwA Precice, ord. 21. Globularia, Tozzia,
Samolus, Utricularia, Pinguicula, and Menyanthes,
subjoined as allies, not indeed without many doubts,

appear to us greatly misplaced. The first of these

is allowed to indicate an order not yet defined.

55. Pedicidares, «an important order, which Jussieu
has well selected out of the Linna?an Personatce,
ord. 40 ; though we are somewhat startled at finding

Polygala at the head of the list, which Linnasus, not
more happily perhaps, ranges with his Lomentacece,
ord. 33.

36. Acanthi are a few more of the Personatce,

37. Jasminece are precisely the Linnaean Sepiarice,
ord. 44.

38. Vitices consist of more Personates, separated
with judgment from the rest , Linnaeus having, in the
contemplation of his 40th order, been again seduced
by artificial principles, and by the usage perhaps of
considering his Didynamia Angiospermia as of itself

a natural order, •

39. Labiates ar/^pretisely the VerticillatcB, ord. 42,
of Linnaeus, a tribe about which no two systematics
could differ, and which it is one of the greatest evils

of the artificial sexual system to be obliged to dis-

join.

40. Scrophularics are more of the Personatce, rang-
ed here, after the Labiates, on account of the close af-

finity of several of them to the next order. But it

must be confessed that the Labiates thus come awk-
wardly. between what are strictly akin, and that this

intrusion is a great flaw in the natural character of the
system ; insomuch that we should gladly remove them
to another place, between the Solanece and Borragi-
nees hereafter mentioned.

41. Solanece consist principally of Luridce, ord.

28, to which a few more of the Personatce are sub-
j(;ined as allies. It is remarkable that, in his charac-
ters of the seven last mentioned orders, Jussieu admits
those marks, derived from the stamens, on which the
classes of the Linnaean artificial system depend. The
intelligent reader will easily observe, that the distinc-
tions thence deduced, form a leading princi|)le in the
respective positions of these orders and the followint^.

This is the moie curious, as the French school is en-
tirely obliged to Linnaeus for bringing the organs in
question into notice, tor the purposes of arrangement,
Tournefort and his pupils having never adverted to
them.
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Botany. 45. BorraginecB , these are the Asperifolice, ord.

^V"*^ 41, of Linnaeus, surely better placed by him between his

Personatce and Verticillatie . The order is very natu-

Iral, and Jussieu's criticism upon it excellent.

/'To these Linnaeus has no ana-

43. Convolvu/i \ logous order, most of the genera

44. Polemonia < in the two first being referred to

45. Bignonice i his Campanacece, order 29, and of

Vthe last to Personatte.

In this instance we cannot but admit the superiority

of Jussieu's arrangement.

46. Gentiance—a very natural and distinct order,

confounded by Linnaeus with his Rotacea, ord. 20, to

which it has but little relationship.

47. Apocinece—precisely the Linnsean Cojitorta,

ord, 30, a most distinct and curious tribe, though both

the great authors, of whom we are treating, have
been mistaken in referring hither a genus or two,

v?hich do not at all belong to it. See our remarks on
ih.n 30th order of Linnaeus.

48. Sapotce—an order of which Linnaeus had no
perception. Some of its genera find a place among
his Dumosa, ord. 43, an assemblage which, he inge-

nuously confesses, did not satisfy himself.

Class 9.

49. Guaiacance. Of this also Linnaeus had no distinct

ideas. Some of the genera he places with his Bicor-

nes, ord. 18. Yet some pupils of Jus^icu have refined

upon this and the last, and he himself has founded an
order of EbenacecSf upon the ^ rst section of his Guaia-
cance ; see Brown's Prodromus, 524.

50. Rhododendra.

5

1

. Erica.

These two collectively answer to the Bicornes, ord,

18, of Linna;us, an error or two, on either part, ex-

cepted.

52. CampanulactcB nearly correspond with the ge-

Buine Campanacece, ord. 29^. Linnaeus, from whence,

as we have before hinted, Convolvulus and its allies

are well separated in the system of Jussieu.

Class 10.

53. Cichorace<^, a most natural order, the Composi-

te semiflosculosce, ord. 49- sect. 2. of Linnaeus. The
essential character of this 10th class is adopted from

the artificial system of Linnaeus, the united anthers,

anthercB connatce ; a circumstance never adverted to

by any systematic writer before him. Yet it is not

absolutely without exception ; witness the genera of

I Kuhnia, Sigesbeckia and Tiimlago.

54. CinarocepkalcB answer nearly, at least in prin-

ciple, to the Compositce capitatce, ord. 49. sect. 1.

55. CoryinbifercB embrace all the remaining Com-
positce, including the last section of that order, nuca-

mentacecB, some of which Jussieu terms Corymbiferce

anomalce ; such as Iva, Parthenium, Ambrosia, Xan-
thium, and even Nephelium.

Class 11. Distinguished from the last Class, only

by having separate anthers.

56. Dipsacece consist of some of the Linnaean Ag-
gregatce, ord. 48. See our remark under Jussieu's

26tfi order. There is ample room for speculation on

the affinities and distinctions between these Dipsacece,

the Protece, ord. 26th, and the whole of Jussieu's lOch

class last uienlioned. Their contemplation involves

questions at any time sufficient to excite a botanical

war—such as, what belongs to the inflorescence, and Bo
what to the flower ? what is a calyx, and what the

crown of the seed ? .what is superior and what inferior

insertion ? what a simple and what a compound
flower ?

57. RubiacecB, a vast and important order, compos-
ed, not only of the Linnaean Stellatce, ord. 47, but
also of numerous tribes of shrubby plants, very few of

which had been referred to the Stellated, and many of

them had not fallen under the notice of Linnceus at

all. Jussieu shines in the elucidation of this order,

and has well indicated certain characters in the habit,

especially that of the intrafoliaceous sheathing sti-

pulas.

58. Caprifolia are nearly equivalent to the 4th, or

last, section of Linnneus's Aggregates, ord. 48, except

Viburnum and its allies, with Cornus and Hedera ;

the former placed, without much reason, in the Lin-

naean Dumosce ; Cornus with the Stellatce ; and He-
dera in Hederacece, ord. 46, nearly agreeing with

Jussieu's 59th next mentioned. Cornus and Hedera,
being both allowed to be polypetalous, really belong to

the next class, as the author could not but perceive.

Indeed Jussieu's 11th and 12th classes, however dis-

tinct in theory, naturally slide into each other.

Class 12.

59. AralicB answer to the Linnaean Hederacece, ord.

46, Hedera, Vitis&i\d Cissus excepted, whrch Linnaeus

himself appears to have had some idea of removing

from Panax, Aralia, 6cc.

60. TJmbelliferce of course correspond with the

UmbellatcB, ord. 45, of Linnaeus, one of the most na-

tural of the whole.

Class 18.

61. Ranunculacece answer to the Linnaean Multisi-

liquce, ord. 26. The authors differ in the denomina-

tion of the parts of the flower, Jussieu's calyx being

sometimes the corolla, and his petals the nectaries, of

Linnaeus.

62. Papaveracece are, except Hypecoum and Fu-
maria, Linnaean Rhoeadece, ord. 27.

63. Cruciferce the Lmnsean Siliquosce, ord. 39> so

natural an order, that we can scarcely say to which it

is next akin.

64. Capparides mostly Linnaean Putaminece, ord.

25, with some very anomalous genera subjoined as

related thereto. Reseda, Drosera and Parnassia, not

without great and well-founded doubts of the author.

65. Sapindi f These are comprehended in two

66. Accra < of the sections of the Trihilatce^

67. Malpighice (ord, 23. of Linnaeus.

68. Hyperica. Ascyium and Hypericum, the only

real genera of this order, are, with Cistus, subjfnned to

the Linnaean Rotacece, ord. 20; certainly with no

very evident reason.

69. Guttiferce constitute a well-marked order, to

which Linnaeus has nothing analogous. Most of the

genera that compose it, are either left by him unar-

ranged, or considered as of dubious affinity to any

others. Indeed they are generally tropical trees, re-

specting which he had but slight information.

70. Aurantia. Of this likewise Linnaeus seems to

have turmed no idea, since he refers Citrus to his

Bicornes, and leaves Limonia undetermined. Ca-

meliia and Tkea, subjoined by Jussieu, with^ some
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other genera, to this order, as connecting it wjth the

next, appear to us ol very dubious affiuity to the Au'

rantia ; nor are they much hotter annexed by Lin-

naeus to his Colmnniferce, ord. 37-

71. Melice constitute a good order, comprehended,

not very judiciously, under the Linnaeun Trihilatce,

erd. 23, above mentioned.

72. Vites, consisting only of Cissus and Vitis, we
have already mentioned, ord. 59, as included amongst

the HederacetJB, ord. 46, of Linnseus,

73. Gerania make a part of the Linnaean Gruinales,

ord. 14, but Tropceolum, a puzzling genus, which

Jussieu labours to prove in many respects related to

them, is referred by Linnaeus, as reasonably perhaps,

to his Trihilatce.

74. Malvacece are almost exactly analogous to the

Columnifera, ord. 37.

75. Magnolice form an order certainly as little con*-

nected with the preceding as any two could be in the

most artificial system. See the following.

76. Anonce. The leading genera of this and the

Magnolice compose the Linnaean Coadunatce, ord.

52.

77* Menisperma are referred by Linnaeus to his

Sarmentacece, ord. 11, by their habit more than any
just character.

78. Berberides constitute a curious order, though

liable to some exceptions, of which its author was
aware. It entirely escaped the penetration of Lin-

naeus.

79* TiliacecB a good order, likewise overlooked by
him, or partly confounded with his Columniferce, to

which it betrays some affinity.

80. Cisti. Cistus. which makes this order, is placed

by Linnseus, after Hypericum, at the end of his Ro-
tacece, ord. 20. The reader may wonder to find Viola

considered as related to Cistus, or at least to those

species which Jussieu separates therefrom, by an in-

correct character, and a faulty name, Helianthemum.
He attributes to these a capsule of one cell ; but one
of them at least, Cistus thymtfolius, has three cells.

Viola, an anomalous genus, is ranged by Linnaeus at

the end of his Campanacece, ord. 29, with which it

seems to have more points of agreement.

81. Rutacece. This is a very natural, and now be-

come a very extensive order, of which the genuine
idea is confined to Jussieu's second section, and like-

wise to the second section of Linnaeus's Multisiliqu(B,

ord. 26. The plants which compose it have alternate

leaves, without stipulas ; their hetbage abounding with

aromatic acrid essential oil, lodged in pellucid cells, as

in Jussieu's Aurantia, ord. 70. Calyx four or five-

cleft. Petals four or five, alternate therewith. Sta-

mens usually twice as many as the petals, distinguish-

ed by something elaborate or peculiar in their struc-

ture, by which the genera are often well defined. Ger-
man lobed. Capsule mostly of four or five cells, each
lined with a bivalve elastic tunic, containing one or
two polished seeds. Diosma and Empleurum, sub-
joined as akin to Rutacece, are genuine specimens of

the order, though the latter has a capsule deprived of
three or four of its lobes or cells, and wants petals.

Melianthus has no business here. It ranks with the

Linnaean Corydales, ord. 24, much more properly,

though a very puzzling genus. The students at Paris, Botany.

in our time, used to amuse themselves with the idea,

that the Professor would not allow this fine plant a
place in the garden, because he knew not where to

class it in his system.

82. Caryophyllees are exactly analogous, except a
few Father doubtiul genera at the end, to the similar-

ly named 22(i order of Linnaeus. But between this

very natural tribe and the last, RutacecBi there is a
hiatus valde deflendus, as to any natural affinity ; the

present order being much more related, as Jussieu

candidly indicates, to the Amaranthi, ord. 30, and
proving that the presence or absence of a corolla, is

no more infallible than any other character, for a ge-

neral principle of arrangement.

Class 14.

83. Semperviva are the second section of Linnaeus's

Succulentce, ord. 13.

84. Saxifragce are chiefly the fourth section of the

same.

85. Cacti consist merely of Ribes and Cactus, as

artificial a combination as most in the sexual system

itself. The former Linnaeus ranks with his PomacecB^

ord. 36; the latter is the first genus of his Succw"

lentce.

86. PortulacecB are selected out of the first and
third sections of the SucculentcB.

87. Ficoidece consist of more of the same.

In this part ot their respective systems, we find it

more difficult than usual to follow the ideas of the-

learned authors. Habit seems to have guided Lin-

naeus ; but Jussieu tracing, in his last five orders, near-

ly the same affinities, has somewhat strained his tech-

nical characters to confirm them.

88. Onagres accord, in the main, with the Lin-

naean Calycanthemce, ord. 17. They well connect the

five preceding orders with the following. Bceckea be-

longs to the Myrti.

89- Myrti are the Linnaean Hesperideee, a very

natural iamily, much amplified by Jussieu from recerrt

discoveries.

90. MMastomee are not distinguished by Linnseus

from his Calycanthemce.

91. Salicarice are in the same predicament. Jus-

sieu has considerably the advantage here.

92. Rosacece embrace the Senticosee, ord. 35, and

Pomacece, ord. 36, of Linnaeus, nop can there be a
more natural assemblage.

93. Leguminoscs comprehend, in like manner, two
Linnaean orders, Papilionacece, the 32d, and Lomefi^

tctcecB, the 33d, which we should be disposed to keep

distinct, however nearly they must be considered as

akin. The Linnaean characters, though often termed

artificial, serve Jussieu for the distinctions of his sec-

tions.

94. Terebiiitacece, an order learnedly sketched out,

rather than completed, by Jussieu, which seems entire-

ly to have escaped the perception of Linnaeus. It

brings together many things which he either did not

pretend to arrange, or which clogged some of his or-

ders.

95. Rhamni constitute a very natural order, of

which the Linnaean DumoscB, ord, 43, are buta sketchy

confessedly imperfect.
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Class 1.5.

96. Euphorbia are Linnsean Tricoccce, ord. 38.

97- Cucurhitacece agree, in name as well as idea,

with the 34th of the Linnaean orders.

98. Urtica are nearly analogous to Scahridce, ord.

53, ex'cept that Piper is mentioned as related to them,
instead of being referred to a monocotyledonous order

with Arum, Pothos, Acoi'us, &ic. Yet its germina-

tion is rather hinted at than determined, nor does any
thing positive seem to be known on that subject.

99' Amentacece are mostly what Linnaius has, un-
der the same appellation, in his 50th order.

100. Coniferce are his 51st, bearing the same name.

Conclusion. As Linnaeus enumerates, at the end of his Natural

Orders, II6 genera, which he could not then satisfac

torily refer to any one of them; so Jussieu, at the con-

clusion of his System, reckons up 137, which, as we
have already observed, he denominates Plantce incertce

sedis. These are disposed synoptically, by their pe-

tals, germens and styles. It is remarkable how near-

ly, allowing for new discoveries, Jussieu accords with

Linnasus in the number of such genera. These lists

have both been greatly diminished by subsequent con-

sideration, or more complete information.

The attention of botanists, first directed by Gsertner,

to the minute and curious diversities of structure in

the parts of the seed, has greatly assisted Jussieu and

his followers in correcting and improving the details

of his system. Hence he has been led to favour the

world with several essays on particular families, or

orders, in the Annates du Museum d'Hist. Nat., some
of which have appeared in the very valuable Annals

of Botany, published by Dr Sims and Mr Konig, In

these, several of the difficulties, which originally em-
barrassed their author, are lessened or removed, but on

these it is not our purpose to enter. A new edition of

Jussieu's Genera Plantarum, which has long been pre-

paring, cannot fail to prove almost a new work ; more
valuable perhaps for the abundant information which
it must afford, concerning the characters and affinities

of particular genera, than for any thing concerning a
general natural system, to perfect which the scientific

world has not, as yet, sufficient materials.

As we cannot here undertake to detail Jussieu's

own corrections or improvements of his system, neither

can we explain what has been attempted, with the

same design, by the late ingenious M. Ventenat, or by
those excellent living botanists, M. De CandoUe, or

Mr Brown. We shall only observe, that Ventenat,

too servile to Jussieu, explicitly contends for the na-

tural method of classification, as superseding the arti-

ficial one, and that he aims at proving this to have

been the intenti(m of Linnaeus. Yet nothing can be

more positive to the contrary than the remarks of the

latter, in the preface to his Ordines Naiurales at the

end of his Genera Plantarum. lie there declares that

his " artificial meti.od is alone of use to ascertain

plants, it benig scarcely possible to find a key to the

natural one." " Natural orders," he continues, " serve

to teach the nature of plants, artificial ones to distin-

guish one ])lant from another." If it be said that Jus-
sieu, having invented a key, or a set of distinctive

characters, to his orders, has removed this objection,
we would ask. What becomes of his doubtful genera, as
numerous as those of Linnccus ? or moreover, How is

any student, using his system analytically, to make
out a single unknown plant? That the pupils of Jus-
sieu have ever been aware of this, the writer of the
present essay very well knows. He has always found
them, in conversation, aiming compliments at their

illustrious master, by contending for the great difficul-

ty and uncertainty of the Linnaean artificial system
;

by which palpable absurdity they betrayed their se-
cret opinion of Jussieu's. On the other hand, the in-

telligent and candid De Candolle, adopting the just
opinion of Linnaeus, that plants are allied to each
other rather in the form of a table, or map, thon in a
linear series, actually proposes such a series as neces-

sarily artificial, in his Theorie Elementaire de BotO'
nique, 213. Concerning the precise disposition of the
genera in this series, we believe scarcely two botanists

would agree ; nor might their contentions be unpro-
fitable ; but they would never teach, either a tyro or
an adept, to ascertain an unknown plant. We will

venture to go further, and to decl.ire our opinion,

founded on long observation, that botanists who are
thus perpetually intent on the abstract theory of clas-

sification, scarcely attain any excellence in the tech-

nical discrimination, or definition, of what are really

founded in nature, the species or genera of the vege-

table kingdom. Those err greatly who seek to im-
prove the system of Jussieu, or any other, by refining

too much on his distinctions, and subdividing his or-

ders; than which nothing is more easy. Judgment
and extensive knowledge are displayed in tracing oub
the most essential points of agreement in natural ob-
jects ; not in exalting into unmerited importance the

most minute differences. Hence the very conciseness

of Linnaeus, gives perspicuity to his descriptions and
definitions. These afford the most instructive study,

whatever mode of classification we may think most con-
venient.

The French school has been much flattered, by our
able countryman Mr Brown, having classed his Prom
dromus of the New Holland plants after the method
of Jussieu ; and many a botanist enjoys this national

triumph who is certainly not competent to appreciate

the merit of that work. The plants of so novel a
country could not, at this time of day, have been pre-

senter!, with so much advantage, to a philosophical

botanist, as in some natural arrangement, however im-
perfect ; nor will many students travel thither, to
make them out by methodical investigation. The
touchstone of our learned friend's book however will

be the Plantcs incertce sedis, nor can it be judged, as

to the merit of the system employed, till it arrives at

that conclusion. He himself will surely not reckoR
it complete without a Linnaean index,

" To ijive the precious metal sterling weight."

(J.J.)
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otatiy BOTANY BAY, the name of a British settle-

meat in New Holland, for the history of which, see

ou"-aiU'
Holland, New, in the Encyclopcedia, and the same

ville. head in this Supplement, for an accomit of its pre-

sent state.

BOUGAINVILLE (Lours Antoine de), a ce-

lebrated Circumnavigator, was born in Paris in

1729. His father was a Notai-y, and one of the

Sheriffs of the city of Paris. The parents of young
Bougainville wished him to practise as a Lawyer,
and, for this purpose, he was received Advocate
in the Parliament of Paris ; but his own inclina-

tion was averse to the profession, and he entered
into the army in the corps of musketeers.

He associated much with Clairaut and D'Alembert,
who happened to live in his neighbourhood, and
from this intercourse he derived his knowledge of
Algebra and Pluxions. At the age of twenty-five

he published his treatise on the Integral Calculus,

intended as a supplement and continuation of L'Ho-
pital's treatise Des infiniment petits. Bougainville, in

his preface, declares, that all he has done in this

work, is to place, in a systematic order, the formulae
of different mathematicians.

He was raised to the rank of Major in the Picardy
regiment. He went to London as secretary to the
French embassy, and was chosen a Member of the
Royal Society. In 1756, he went to Canada as

Captain of dragoons, and having distinguished him-
self in the war against England, was rewarded by
the cross of the order of St Louis.

After the peace, the French government having
conceived the project of planting a colony on the
Falkland Islands, Bougainville undertook to begin
this establishment at his own expence. The Falk-
land Islands, to which Bougainville gave the name of
Malouines (that is, St Malo Islands), are in 51° south
latitude, and 10° of longitude to the east of the me-
ridian of Cape Horn. Fish is abundant on their
shores, and there is peat or turf for fuel, but no
wood. Bougainville began the settlement by land-
ing some fimilies of French Canadians. The number
of settlers was increased afterwards to 150.

This colony excited the jealousy of the Spanish
government ; and the government of France agreed
that it should be given up to the Spaniards, the Spa-
nish government undertaking to Indemnify Bougain-
ville for the expence he had been at in forming the
establishment.

^
As a consolation to Bougainville for the loss of

his colony, he was appointed to command the
Frigate La Boudeuse of 26 eight pounders, and the
transport L'Etoile, to go on a voyage of discovery
round the world. He took with him Commergon
as Naturalist, and Verron as Astronomer.

This was the first voyage round the world per-
formed by the French. Since the first circumnavi-
gation by Magellan under the Spanish Government
in 1519, and that of Drake under Queen Elizabeth
in 1577, eleven other circumnavigations of the world
had been performed, part of them by the Dutch, and
part by the English and also several voyages of dis-
covery had been made in the Pacific Ocean, without
circumnavigation.

The expedition commanded by Bougainville was

at Buenos Ayres at the time of the seizure of the Bongain-

Jesuits of Paraguay. The missions on the river

Aruguay, m the province of Paraguay, contained a ""-^"V^^

population of 300,000 Indians, divided into parishes,

and governed solely by the Jesuit parish priests.

No other Europeans but the Jesuits were admitted
into the country, in order that the work of con-
version might not be frustrated by bad example.
The produce of the labour of the Indians was de-
livered into the hands of the Jesuits, who furnished

them with food and clothing. For this purpose the
Jesuits had warehouses filled with European and
American merchandise, and also a number of slaves.

They had schools for instructing the Indians in mu-
sic, painting, and other arts. The Spanish govern-
ment having determined on the suppression of the
Jesuits, took every precaution to prevent their being
informed of the intended measure ; and they were
arrested and sent to Europe without any attempt at

resistance on their part.

Bougainville passed the Straits of Magellan, and
anchored for a week at Otaheite, where the English
navigator Wallis had touched eight months before.

A young man of Otaheite joined the expedition, and
was taken to Paris, where he staid thirteen months.
On his way back to his native country he died of the
small-pox.

The numerous rocks and other dangers made Bou-
gainville turn off to the north-east, and prevented him
from continuing a westerly course, so as to pass
through the channel which separates New Holland
from New Guinea. These two Islands, in his general
chart, are laid down as forming one, although he
possessed some information of the existence of the
channel. Two years after, namely in 1770, Captain
Cook sailed through this channel, so dangerous by
its coral reefs.

The expedition having now crossed all the meri-
dians of the Pacific Ocean, and suffering from the
scurvy in consequence of scarcity of food, came
to anchor in the Gulf of Cajeli, a settlement of the
Dutch East India Company in the agreeable Island

of Borou, one of the Moluccas. The Governor li-

berally supplied the wants of the expedition. He
lived splendidly in a house built in the Chinese style,

and judiciously adapted to the warmth of the cli-

mate ; his wife and daughters wore the Chinese dress.
" Sa maison etoit la notre," says Bougainville ;

'* a-

toute heure on y trouvoit a boire et a manger, et ce
genre de politesse en vaut bien un autre pour qui

surtout se ressentoit encore de la famine." It was
the beginning of September, and the expedition
shortened their stay at Borou, in order to take ad-
vantage of the latter part of the easterly monsoon,
which carried them to Batavia ; from thence they
proceeded to the Isle of France. Commer^on re-

mained at the Isle of France, that he might from
thence proceed to examine the botany of j\^adagas-

car, as did Verron, for the purpose of observing the
transit of Venus.

In 1769, the expedition arrived at St Malo, after

a voyage of two years and four months, with the
loss of only seven men out of upwards of 200.

Bougainville's account of the voyage is written

with simplicity, and in a temper which inclined him



424 B 0 U
Bonstain- to view objects on the humorous side. His courage,

v'l'^ the good humour with which he maintained subor-

Bou^uer
^i"Stio"> '^'^ attention to the health and comforts

«_^-° of the crew, are everywhere conspicuous.

The art of making astronomical observations at

sea was not so much improved as it is now, and
especially the methods for ascertaining the longitude

"were very defective. In consequence of this, Bou-
gainville's charts are erroneous, and particularly in

the longitudes. Neither did he remain long enough
in any place to make particular surveys.

Bougainville's life was an active one, so that little

of it could be devoted to study. On his return to

Prance, his time was passed in the company of the

highest circles in Paris. He had the command of a

ship under De Grasse and D'Estaing ; and, in April

1781, when the Fi-ench fleet was beaten, he rallied

some of the beaten ships, and brought them into

St Eustachio. After the peace, by which the inde-

pendence of the United States of America was se-

cured, Bougainville returned to Paris. The Aca-
demy of Sciences was at that time composed of pen-

sioned members, and of associates who had no sa-

lary
;
Bougainville solicited and obtained the place

©f Associate of the Academy.
He had a project of making a voyage of discovery

towards the north pole. As this did not meet with
-• support from the French Government, he sent his plan

to Admiral Phipps
;
Phipps, however, followed a dif-

ferent course from that proposed by Bougainville,

but he only got to the 80th degree of north lati-

tude.

Recourse was had to Bougainville in order to re-

press the mutinous disposition of the sailors in the

French Navy, before the breaking out of the Re-
volution ; but his efforts were ineffectual. He had
the rank of Vice-Admiral in 1791. In 1792, he

escaped almost miraculously from the massacres of

Paris, and went to lire on his estate in Normandy.
He was much attached to the Government, which
was then falling. He lived on his estate for some
time ; it was the only part of his fortune that the Re-
Tolution had left him. He was chosen a Member
of the Institute at its first formation, and, in conse-

quence, returned to reside in Paris. He succeeded

Borda as Member of the Board of Longitude. In

his old age, under the government of Bonaparte, he

enjoyed the dignity of Senator, was created a Count,

and Member of the Legion of Honour.
He retained his good-humoured liveliness and

his mental faculties to the last, and died in 1811,

aged 82.

He was married, and had three sons who served in

the French army. He was always eager to pro-

mote science ; and he conducted himself during the

Revolution, in such a manner as to obtain the re-

spect of all parties. His eloge is written by De-
lambre in the Memoirs ofthe Institute. {y.)

BOUGUER (Peter), an eminent French Mathe-
matician, was born in 1698. His father was King's

Professor of Hydrograpiiy at Croisic in Lower Bri-

tany, one of the best Hydrographers of his time,

and author of an excellent Treatise on Navigation.

Young Bouguer was, bred to Mathematics from his

B 0 tr

infancy, and made rapid progress in that science. Bon«ue
At an early age he was appointed to succeed his

father in the chair of Professor of Hydrography,
after having undergone a strict examination in Ma-
thematics, so as completely to satisfy his examiners.
In 1727, he gained the prize given by the Academy
of Sciences of Paris, for his paper On the best Man-
ner offorming and distributing the Masts of Ships,
He got two other prizes from the Academy in the
course of four years ; the one was bestowed on him
for his Dissertation On the best Method of observing
the Altititde of Stars at Sea; the other, for his

paper On the best Method of observing the Variation

of the Compass at Sea. These papers are published
in the Prix de PAcademie des Sciences. In 1729, he
published a work entitled Essai d'Optique sur la Gra-
dation de la Lumiere ; the object of which is to

define tl>e quantity of light which is lost by passing
through a given extent of the atmosphere. He
finds the light of the sun to be SOO times more in^

tense than that ot the moon.
He was soon after made Professor of Hydro-

graphy at Havre, whereby he had the advantage of
being nearer Paris than before ; and he was chosen
associate Geometer of the Academy of Sciences, a
place which did not require residence in Paris. In
this place he was the successor of Maupertius.
Afterwards, he was promoted in the Academy to the

place of pensioned Astronomer, and came to reside

in Paris.

It was resolved in France to send an expeditioa

to South America for the purpose of measuring a
degree of the meridian near the equator. From
that measurement, compared with the length of a de-
gree of the meridian in other latitudes, the deviatioa

from sphericity in the figure of the earth might be
known. The Academy made choice of four of its

members to proceed on this voyage ; they were
Godin, Bouguer, and de la Condamine, for the

geodetical operation, and the younger Jussieu for

observations in Natural History. Bouguer and his

fellow-travellers sailed from La Rochelle in 1735,
and it was ten years before he returned to France.
The account of his operations during the expedition

is given by him in the Memoirs of the Academy of
Sciences, 1744, and in a separate work, entitled

La Figure de la Terre determinSe par les observations

de MM. Bouguer et de la Condamine. There is

likewise an account of this expedition published by
Don George Juan and Don Antonio de Ulloa, two
scientific naval officers, who accompanied the expe-
dition by order of the Spanish Government. The
length of a portion of the meridian was measured on
the ground by means of a base and a set of triangles.

Then by observing the altitude of the i of Orion
which passed near the zenith, simultaneously at the

two ends of the meridian line that had been measur-
ed, that line was found to contain 3° 7' of latitude*

A star near the zenith was employed, to the end that

the observation might not be affected by refraction

;

£ of Orion passed tlie meridian in the zenith near

the middle of the line measured, so that the dis-

tance of that star south of the zenith of the northern

extremity of the line was 1° 25' 46"; and its distance
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iigncr. north of the zenith of the southern extremity of the

y^^line was 1° 41' 13" ; the sum of these two numbers

making 3° 7'. The altitude was taken by zenith

sectors of a long radius. The ground on which

these operations were performed was elevated 12,000

feet above the level of the sea, and 4200 feet above

the neighbouring city of Quito> and situate in a

plain extending from north to south, between the

two ridges of the Cordillera. The northern extre-

mity of the arc was on the equator. The length of

the degree resulting was 56,7^7 toises ; but this was

the degree of a curve circumscribed round the earth

at the height of 12,000 feet above the level of the

sea ; and the length of the degree at the level of the

sea deduced from this, with some other corrections,

is 56,753 toises. This length of the degree of the

meridian at the equator was compared with the de-

gree of the meridian measured in France, with the

degree measured in Lapland, and with the degree of

longitude deduced in the south of France. From
this comparison it was concluded, that the equato-

rial diameter of the earth is to the polar diameter

as 179 to 178, and that the equatorial radius of the

earth was about eight leagues longer than the polar.

Since the time of Bouguer, degrees have been mea-
sured in different climates, with more accurate in-

struments than he possessed ; but the precise pro-

portion of the equatorial and polar diameters of the

earth is not yet finally ascertained. Bouguer makes
the excess of the equatorial diameter above the polar

to be jj-T) ; Sir Isaac Newton made it j^-g ; Laplace,

calculating from the lunar motion, ^^y:^; Meiander-
hielm and Svanberg, from a degree measured anew
in Lapland in 1783, compared with the degree mea-
sured in the province of Quito,

j y. Bouguer found
the seconds pendulum -j^y'"^ of a line shorter at the

summit of Pichincha than at the level of the sea

;

that is, tlie force of gravity was less by one 1200th
part at that elevation.

He made some observations on the limit of per-

petual snow, a subject which has been elucidated,

since his time, by the researches of Humboldt, Von
Buch, Wahlenberg, and others. At the equator, the

limit of perpetual snow is at 14,760 feet above the

sea ; a height equal to that of Mont Blanc. In

Mexico, in the latitude of 19° 20', it is at 13,800
feet, according to Humboldt. In latitude 28° 15',

where the Peak of Teneriffe is situate, it is supposed
to be 11,700 feet: the Peak is only 11,454 feet,

and has no perennial snow. On Etna, in latitude

37° 30', the edge of the perennial snow is at the

height of 9000 feet. On Mount Caucasus, in lati-

tude 42° 30', the limit is at 91^00 feet ; whilst on the

Pyrenees, in latitude 42° 45', it descends to 8400
above the sea ; and on the Ssviss Alps, in latitude 46°,

to 8220 feet. In Iceland, in latitude 65°, the edge
of the perennial snow is at the perpendicular height

of 2892 feet from the sea. In Lapland, in latitude

67°, where the summers are warmer than in Ice-

land, though the winters are colder, the perennial

snow does not descend so low, attaining only to

3300 French feet from the sea, as Von Buch and
Wahlenberg ascertained by barometrical observa-
tions. When the latitudes are the same, a solitary

Hiountain will have the edge of the perennial snow
VOL. II. PART II.
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higher than a mountain surrounded by others, on Bonjiner.

account of the warm winds from the neighbouring
y"^"'

plains. A mountain in an inland situation will have

the border of the perennial snow higher than a

mountain in the same latitude, and situated in an

island ; the summers which reduce the limits of the

snow being warmer in the inland situation. When
the mass of perennial snow is large, glaciers are

formed, which descend below the limit of perennial

snow. Chimbora9o has 5400 feet of its height

covered with perpetual snow, according to Humboldt.
Bouguer thought he could perceive that the clouds

do not ascend higher than 2400 feet above the sum-
mit of Chimbora90. If there were mountains whose

height reached beyond the greatest height to which

the clouds attain, all the part of the mountain above

the region of the clouds would be free from snow,

although exposed to intense cold. On Bouguer's

supposition of the height to which the clouds ascend,

the upper limit of snow at Chimbora90 would be at

the height of 22,200 feet above the sea ; and the dis-

tance between the upper limit of snow and the lower

limit would be there about 7800 feet.

Bouguer, whilst he was at the equator, made ob-

servations, to ascertain the obliquity of the ecliptic,

which he found to be 23° 28' 28". He also made
some experiments on the deviation of the plumb-
line from the vertical, occasioned by the attraction

of a neighbouring mountain, a phenomenon after-

wards investigated by Dr Maskelyne, on the moun-
tain Schehallien.

The number of Bouguer's papers contained in the

printed Memoirs of the Academy of Sciences, is a

proof of the assicluity with which he performed his

duty in the Academy. His Heliometer is described

in the Memoirs of the Academy for 1748. It is an

object-glass Micrometer, and its essential parts con-

sist of an astronomical dioptric Telescope, with two
object-glasses of the same focal length, placed side

by side. When this instrument is directed to the

sun, each object-glass gives an image of that lumi-

nary ; and the object-glasses are so placed that the

limbs of the two images touch when the diameter

of the sun is greatest, and when the diameter is less,

there is an interval between the limbs of the two
images.

Some experimenters maintained that the plumb-
line had a diurnal oscillation; Bouguer showed that

it remains at rest. He employed, for this purpose,

a Telescope attached to the end of a chain 187 feet

long, suspended within the dome of the church of

the Hospital of Invalids at Paris ; the Telescope was
directed to a distant mark, so that any motion in

this long pendulous system might be seen by the

deviation of the wires ofthe Telescope from the mark.

The particulars of this experiment are to be found
in the Mem. de VAcademic des Sciences, 1754.

In the volume for 1739 and 1749, there are pa-

pers of his on the astronomical refraction in the

torrid zone, particularly in cases where the star is

seen at more than 90° from the zenith, in conse-

quence of the observer being in a high situation.

In the volume for 1747, he proposed a log of a new
construction for measuring a ship's way.

In the same collection, there are papers of his on

3 n



426 B O U B O U
Boun;uer the length of the pendulum, on the form ofthe prow

Boulton
''^^'ch suifers least resistance in passing through the

water, and on a variety of other subjects. He be-

stowed great pains on his works, and his health at

length became impaired by a sedentary life, and
too constant application to scientific pursuits. He
died in 1758, aged sixty. His disposition was natu-

rally mild, and the dissensions that arose between him
and his fellow traveller do la Condamine caused him
great vexation. He was impressed, from his earliest

years, with a conviction of the truths of Christianity.

By economy he had acquired a moderate fortune, a

part of which he bequeathed to the poor. The fol-

lowing is a list of his principal works

:

Traite (TOptique sur la Gradation de la lumierc,

1729 and 1760.

Entretiens sur la cause de VInclinaison des orbites

des Planetes, 1734; another edition in I749.

Traite de navire, de sa construction, et de ses mou-
vemens, 1746, 4to.

La Figure de la terre determinee, par les Obser-

vations de Mess. Bouguer, et de la Condami7ie, etivoi/es

par ordre du roy au Perou ; Par M. Bouguer, 1749,
4to.

Nouveau Traite de Navigation, cowtenant la Theo-

rie et la Pratique du Pilotage, 1753. A new edi-

tion by de la Caille. 176I.

Solution des Principaux Problemes sur la Ma-
nceuvre des Vaisseaux, 1757*

Operations Jaites pour la Verification du degre

du meridien entre Paris et Amiens ; Par Mess. Bou-
guer, Camus, Cassini, et Pingre, 1757.

After his return from South America, he was
Editor of the Journal des Savans. Some of his pa-

pers in the Memoirs of the Academy of Sciences have

been mentioned in this article ; his Eloge is contain-

ed in the volume for 1758. (y.)

BOULTON (Matthew), a Manufacturer and

practical Engineer of great celebrity; son of Matthew
. Boulton, by his wife Christian, daughter of Mr Peers

of Chester; was born at Birmingham the 14th of

September 1728, and died in August 1809-

He was educated at a neighbouring grammar
school, kept by Mr Ansted of Deritend, and was

called early into active life upon the death of his fa-

ther in 1745. The various processes by which the

powers of the human mind have given facility to the

artist in rendering the different forms of matter obe-

dient to his comaiand, afforded ample scope for the

exercise of his inventive faculties, in improving the

manufactures of his native place. His first attempt

was a new mode of inlaying steel ; and he succeed-

ed in obtaining a considerable demand for the pro-

ducts of his manufactory, which were principally ex-

ported to the Continent, and not uncommonly re-

imported for domestic use, as of foreign manufac-

ture.

In 1762, his fortune being already considerable,

be purchased a tract of barren heath in the neigh-

bourhood of Birmingham, with a single house on it,

and there founded, at the expence of L. 9000, the

manufactory which has been so flourishing, and so

well known under the name of Soho. His workmen

were at first principally employed in the imitation of Bo
or moulu, and in copying oil paintings wiih great ac- "^^^

curacy, by means of a mechanical process which
was invented by a Mr Egginton, who afterwards dis-

tinguished himself by various works in stained glass.
Mr Boulton, finding the force of horses madequate
to the various purposes of his machinery, erected, in

1767, a steam-engine, upon the original construction
of Savery, which, notwithstanding the inconvenience
of a great loss of steam from condensation, by its

immediate contact with the water raised, has still

some advantages from the simplicity of the apparatus
which it requires, and has even lately been found to
succeed well upon a small scale. But Mr Boulton's
objects required a still more powerful machine, and
he had the discernment to perceive that they might
be very completely attained by the adoption of the
various improvements lately made in the steam-en-
gine by Mr Watt of Glasgow, who had obtained a
patent for them in I769, the privileges of which were
extended, in 1775, by an act of Parliament, to a
term of 25 years. Mr Boulton induced this ingeni-
ous and scientific inventor to remove to Birmingham.
They commenced a partnership in business, and es-

tablished a manufactory of steam-engines, in which
accuraJe execution kept pace so well with judicious
design, that its productions continued to be equally in

request with the public after the expiration of the
term of that legal privilege, which at first gave the
proprietors the exclusive right of supplying them

;

and which had been confirmed in 1792 by a decision,
of the Court of King's Bench against some encroach-
ments on the right of the patentee. It was princi-
pally for the purpose of carrying on this manufacto-
ry with greater convenience, that the proprietors es-
tablished an iron-foundry of their own at Smeth-
wick, in the neighbourhood of Soho.

In 1785, Mr Boulton was made a Fellow of the
Royal Society, about the same time with Dr Wither-
ing, and several others of his scientific neighbours.
In 1788, he turned his attention to the subject of
coining, and erected machinery for the purpose, so
extensive and so complete, that the operation was
performed with equal economy and precision ; and
the coins could not be imitated by any single artist

for their nominal value; each of the stamps coining,

with the attendance of a little boy only, about eighty
pieces in a minute. The preparatory operation of
laminating and cutting out the metal, is performed
in an adjoining room ; and all personal communica-
tion between the workmen employed is rendered un-
necessary, by the mechanical conveyance of the work
from one part of the machinery to another. A
coinage of silver \vas executed at this mint for the
Sierra Leone Company, and another of copper for

the East Indies, besides the pence and halfpence

at present in circulation throughout England, and
a large quantity of money of all kinds for Russia.

In acknowledgment of Mr Boulton's services, and
in return for some specimens of his different manu-
factures, the Emperor Paul made him a present of a

valuable collection of medals and of minerals.

Mr Boulton obtained, in 1797> a patent for a

mode of raising water by impulse, the specification of
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uUon which is published in the ninth volume of the Reper'

tory ofArts, p. 145. It had been demonstrated by Da-
niel Bernoulli, in the beginning of the last century,

that water flowing through a pipe, and arriving at a

part in which the pipe is suddenly contracted, would
have its velocity at first ver}'^ greatly increased ; but no
practical application of the principle appears to have
been attempted, until an apparatus was set up, in

1792, by Mr Whitehurst, for Mr Egerton of Oulton,

in Cheshire ;
consisting of an air-vessel, communi-

cating with a waterpipe by a valve, which was forced

open by the pressure or rather impulse of the water,

when its passage through the pipe was suddenly
stopped by turning the cock, in the ordinary course

of domestic economy; and although the pipe,

through which the water was forced up, was of mo-
derate height, the air-vessel, which was at first made
of lead, was soon burst by the " momentous force,"

as Mr Whitehurst very properly terms it. The ap-

paratus had excited much attention in France, un-

der the name of Montgolfier's hydraulic ram, and
Mr Boulton added to it a number of ingenious mo-
difications ; some of which, however, are moi*e cal-

culated to display the vivid imagination of a projec-

tor, than the sound judgment of a practical Engineer,
which had in general so strongly characterized all

his productions.

He died, after a long illness, in possession of con-
siderable affluence, and of universal esteem, leaving

a son and a daughter to profit by the wealth and re-

spectability which he had acquired. He was buried
on the 24th of August at Handsworth, near Soho,
attended by a procession of 6OO workmen, and by
a numerous train of his friends and acquaintance.
{Monthly Magazine, Oct. I8O9, p. S68.) (l. J.)

BOURBON, Isle of. In the Encyclopcedia will

be found a pretty full account of the discovery and
settlement of this Island. There has since appeared
the work of M. Bory de St Vincent, which, though
intitled A Voyage to the Jour principal Isles of
Africa, is, in fact, almost entirely occupied by a
very detailed account of Bourbon. In 1811, also,

an officer attached to the British expedition against

that Island, published an Account of its Conquest,
with an Appendix on its Present State. From these

niaterjais we are enabled to make some important
additions to the information formerly communicated,

ichiie The physical structure of this Isle being the point
Aspect, on which most new light has been thrown, seems to

merit our first attention. Bourbon does not, like

the Isle of France, consist of a level plain, from
which conical hills arise in detached masses. The
whole Island is as it were one mountain, having its

most elevated points in the centre, and thence slop-

ing gradually down to the sea. This great mountain,
however, is split into two portions, of which the
loftiest, situate in the northern part, is called the
Gros Morne, and its summit, the Piton des Neiges
(Snowy Peak). There is here no present action of
volcanic fire ; but the frequent occurrence of deep
valleys or basins, rapid rivers bordered by perpendi-
cular walls of rock, hillocks precipitated into these
valleys and torrents, basaltic prisms often disposed in

regular colonnades, strata thrown into the most irre-

B o u m
gular positions,—all these, in M. Bory de St Vincent'* Bourbon,

opinion, indicate terrible physical revolutions in for- "*'*^V'^'
mer times. The northern mountain is entirely vol-

canic, and the phenomena present themselves in an
extraordinary state of frequency and activity. This
writer not only conceives both these mountains to

be originally volcanic, but the whole Island to have
been thrown up by the action of subterraneous fire.

The two mountains appear to him also to have for-

merly composed only one, having an intermediate

summit higher than that of either now is. The vol-

canic agitations, however, having hollowed the in-

ternal part of this great mass, the exterior crust fell

in, and reduced the Island to the shattered state

which it now exhibits. To a great extent, indeed,

it is divided into two portions by an immense hol-

low, bordered with perpendicular walls of rock,

which, after running parallel for seven or eight

miles, form an arch and unite. At the foot of the

volcano is found an immense tract of what the in-

habitants call Brule " burnt country ;" supposed to

have been formed by the lava spreading into a spe-

cies of fiery lake, and then consolidating into the
present surface. It is destitute of all vegetation

whatever ; its colour is of the gloomiest black, the
surface broken by holes, crevices, and innumerable
asperities of every description. These, joined to

its hard and brittle consistence, render it impos-
sible to be trod without the severest injury to the
feet. Those of our traveller's attendant negroes
were almost torn to pieces ; and his own, though de-
fended by strong shoes, were wounded in several

places.

The streams of Bourbon are mere mountain tor-

rents, which descend from steep to steep, and throw
themselves into the sea. In their descent, they dig
for themselves deep ravines, bordered by lofty, al-

most perpendicular walls. The largest river, how-
ever, that of St Denis, has not a longer course than
seven or eight miles. These deep and foaming tor-

rents, the rude surface of the ground, and the per-
pendicular rents by which it is everywhere broken,
render travelhng through Bourbon a most arduous
undertaking. M. Bory de St Vincent was assured,

that his plan of reaching the two principal peaks was
altogether impracticable ; but his enterprise, and
love of science, enabled him to surmount all the in-

tervening difficulties.

In the ascent to the summit of the volcanic moun-
tain, the obstacles encountered were truly formi-

dable. Sometimes the sides of nearly perpendicular
rocks were to be climbed ; at other times, a road was
to be made by cutting down the bushes and filling

up the crevices ; while a mist, which rises every day
from the sea, rendered it impossible to distinguish

his companions at the smallest distance. At length
they reached the summit of the Mawelon centraL
The crater here, to which the name of Dolomieu was
given, consists of a cavity forty fathoms in diameter,

and about eighty feet deep, the bottom filled with

confused piles of greyish coloured lava. The sides

showed none of that soft lava which forms a species

of varnish over the interior of other craters
;
they

consisted of irregular fragments of hard and com^



' of those who expect, when they reach the summit of and sometimes almost on a level with the sea. It is

a crater, to look down into an unfathomable abyss, remarkable, also, that earthquakes, which so gene-

The fact is, from whatever depth the liquified sub- raily desolate volcanic countries, are here unknown,

stances may have ascended, that, when the confla- or, at least, so slight, as to occasion no serious in-

gration ceases, they harden and fill up the opening, convenience. The constant escape of the subter-

so that only a very small void remains. Being led, raneous fire through the channel of the volcano,

however, by a sulphureous smell, to the left side of may, probably, be the chief cause which prevents it

the present crater, they discovered a deep hollow from shaking the surrounding regions. Another

like a tunnel, the v<'alls of which were composed of usual accompaniment, that of warm springs, is also

burning lava ;
while, beneath, two columns of fiery wanting ; and none of the waters are impregnated

matter, rising to the height of 120 feet, threw up with any species of gas. No petroleum has been

a bloody light, which shone brightly, even amid the found, nor any metal, except iron,

blaze of a tropical noon. This spectacle, accom- Our traveller made next an excursion to the

panied with a sound similar to that of an enormous Piton des Neiges, which forms the summit of the

cascade, filled their minds with terror and admiration. Gros Morne, the highest mountain in the Island.

Our traveller, in ascending, had supposed the This undertaking proved still more arduous. The
Mamelon central the highest peak of the volcanic season was favourable ; yet, when they were about

mountain; but he now discovered, at the distance half way up, a prodigious rain came on; and the

of about 200 fathoms, a still more elevated point, road lay through wet and swampy grounds, which

which, after himself, he named Bory. It is a vast were soon entirely covered with water. The mists

elliptic basin, the largest diameter of which is 120, became so thick, that nothing could be distinguish-

and the smallest 100 fathoms. The sides rise ed. The negroes, accustomed to a milder air, were

perpendicularly like walls, and are 200 feet high at benumbed
;

and, refusing to proceed, would have

their greatest elevation. There were .some broken perished with cold, had not the Frenchmen driven

parts, however, by which the travellers could de- them forcibly on, till they came to a spot where they

scene! into the abyss. They found it tolerably level ; found shelter and refreshment. They spent here

but the volcanic ashes with which it was bestrewed, two nights ; and, on the third day, were able to

hid the scoriae and other substances which filled it. reach their destination. The view from the summit

In the centre was a crevice the depth of which they appeared to our traveller to equal the most majestic

could not discover. This crater was entirely silent. scenes of the Alps and the Pyrenees. In the Island

The travellers spent the night on the crater Do- beneath, every object was visible as on a map

;

lomieu ; but the tremendous sounds, the blaze of while, on every side, the immeasurable extent of

light, and the singularity of their situation, scarcely ocean mingling with the skies, made them feel as if

allowed them to close their eyes. At about 1200 insulated on this spot from the rest of the universe,

ieet beneath, they perceived a stream of lava issuing The thermometer was so low as 8°. Here consi-

from the mountain, the outlet, probably, of those derable masses of rock were observed, undermined

liquified substances which they saw fermenting at to such a degree, that a very slight effort was suf-

the bottom of the crater. ficient to throw thera down the precipices, where.

The crater is said to have been formed during displacing others, they rolled to a great depth, and

a violent eruption of the volcano in 179I. In the caused prodigious havock. Evei7 part of the moun-

beginning of June, a burning vapour appeared ris- tain, indeed, appears furrowed and shiittered by the

ing from the summit ; then the side of the mountain violent action of the rains, which have already sen-

opened, and a vast torrent of lava rushed into the sea. sibly diminisbed its magnitude, and are likely more

On the 17th of July, a subterranean noise, like the and more to produce that effect,

dischargeof cannon, was heard throughout the Island; M. Bory does not appear to have instituted any

after which, there rose from the top of the mountain investigation into the height of these mountains,

an enormous column of smoke, of a deep black, with Professor Jameson, in his Geognosy, estimates that

white spots interspersed. The inhabitants, who had of the Gros Morne at 96OO, and that of the vol-

never before witnessed such a phenomenon, were cano at 7680 feet above the level of the sea. The
struck with consternation. Soon, however, the co- French traveller gives a copious, but not very pre-

luran fell down, and formed a species of arch over cise, account of its geological features. The lower

the volcano. The falling in of the interior, under- part of the Gros Morne is composed of basalt, a

mined by the previous discharge, is supposed to have substance which abounds in every part of the Island,

been the cause of the tremendous sound, and of the and which, from the manner in which it is connect-

ultimate opening of the crater. ed with and surrounded by lava, is conceived by our

This is, perhaps, the most active volcano in na- author to have been universally crystallized from a

ture. Since the Christian era, Etna has counted state of fusion. He notices, also, the frequent oc-

only twenty-seven eruptions ; and Vesuvius twenty- currence of what he calls Trappean lava ; though

four. But a resident at Bourbon assured our author, this, as well as much of the basalt, would probably,

that, from 1785 to 1802, the mountain had vomited by the disciple of Werner, be referred to some of

flames at least twice every year, and eight of the the newer formations of Trap. On some of the pre-

streams had entered the sea. The lava, however, cipices at the summit of the Gros Morne, there ap-

scarcely ever issues from the summit of a crater, peared an immense depth of horizontal strata, which
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might have rendered an igneous origin improbable,

' had it not been so clearly proved by other phenome-

na. Large blocks of granite are found in the rivers

which flow at the foot of the Gros Morne.

It is now time to take a view of the political and

commercial aspect of Bourbon. By the Revolu-

tionists it was called Reunion ; but this name, which

was never fully established among us,, may be now
supposed to have again given place to its ancient

appellation. The Island is divided into eleven pa-

rishes, St Denis, containing the capital of that

name, St Marie, St Susanne, St Andre, St Be-

noit, St Rose, St Joseph, St Pierre de la Riviere

d'Abord, St Louis du Gaul, St Leu, and St Paul.

St Denis can scarcely be called a city ; the streets

resemble roads in the country, being covered with

grass and sand, under which are often concealed

sharp pointed stones, which inflict severe wounds on

the feet. The houses are built of wood, and are

agreeable ;
they are constructed entirely with a view

to coolness. The furniture is slender, and many of the

rooms not even carpeted ; a deficiency not arising

from absolute poverty, but from the difficulty, in

this remote situation, of procuring the artificial con-

veniences of life. The houses, in the country are

of a peculiar construction, very long, very narrow,

and tapering to a point.

The Island is distinguished into the windward and
leeward sides ; of which the former, descending by
a gentle slope, and refreshed by continual breezes,

is fertile and smiling ; while the latter is compara-
tively rude, dry, and barren. The torrents, conti-

nually washing away tiie soil, are supposed to aug-

ment the sterility. Only a narrow slope, about a
league and a half inward from the sea, is under re-

gular cultivation. The interior consists of immense
forests, inhabited by a species of fugitive Mulattoes,

who live almost in a state of nature. The reports

as to the amount of the population are very various.

M. Bory understood it, in 176S, to contain 4000
whites, and 15,000 slaves, and supposes that they

have not much increased since that time ; but the

narrator of the expedition in 1811 gives the numbers
then at 1 6,400 Europeans, 8496 free negroes, and

60,450 slaves. The precision of the numbers seems
to indicate an actual enumeration.

The staple production of this Island is eofiee.

The first plants were early brought from Arabia,

and soon flourished to such a degree, that the coffee

of Bourbon was only second to that produced in the

parent district. During the Revolution, the want of

a regular market, by diminishing the encouragement

to careful cultivation, sensibly lowered the quality. It

is still, however, produced in large quantity. Next
to- it ranks the article of cloves. The clove-tree is

of very easy cultivation ; the chief disadvantage is

the precariousness of the produce. It has been
known in one year to yield only 1000 lbs., and in

the next 500,000 lbs. Cotton, likewise, has been
long a staple of the Island ; but a violent hurricane

in 1801, and a disease which afterwards made its ap-

pearance among the plants, discouraged a number
of the planters, who accordingly began to employ
their lands in the culture of coffee.

B o u m
The following is stated to be the total produce of Bourbon

the Island on an average of several years : Konro-oing.

73,200 Cwt. Value 732,000 piastres.
'"^^

180,000 lbs. 540,000

240,000 60,000

185,000 57,000

2,500,000 21,000

200,000 4,000

280,000 2,800

Coffee

Cloves

Cotton

Grain
Maize
Pease
Potatoes

1,488,800 piastres."

The imports consist of a great variety of European
goods, the regular amount of which is stated at

230 000 piastres, besides a large contraband. Bour-
bon labours under the serious disadvantage of not

possessing a single harbour, nor any roadstead in

which vessels can ride with safety. The trade,

therefore, can be conducted only through the me-
dium of Mauritius, and is entirely in the hands of

the merchants of that Island. (b.)

BOURGOING (John Francis de), was born of

an ancient family at Nevei's, on the 20th Novem-
ber 1748. He was educated at the Military School
of Paris, and devoted himself particularly to the

study of the languages. At the age of seventeen he
was sent by the government to Strasburgh, where
he studied Public Law under the celebrated Profes-

sor Kugler. Having spent three years there, he
received a commission in the regiment of Auvergne.
When scarcely twenty, he was appointed Secretary

of Legation at the Diet of Ratisbon ; and after hav-

ing been employed, during four years, in the dis-

charge of various diplomatic functions, he returned

to his regiment; where he continued to occupy him-
self with the study of Public Law. In 1777» he
went as first Secretary to M. de Montmorin, who
was appointed Ambassador to the Court of Madrid.
Eight years afterwards, Montmorin having been re-

called, Bourgoing remained eighteen months at Ma-
drid in the character of Charge d'Affaires. It was
during this long residence in Spain that he collected

the materials for his Tableau de I'Espagne modernep

On his return to France, in 1787, he was sent as

Minister Plenipotentiary to Hamburgh
;
and, in I791,

he went in a similar capacity to Madrid, where he
remained until the month of March 1793. Having
again returned to France, during the most trouble-

some period of the Revolution, he retired to his na-

tive town, where for some time he filled the first

municipal office. The revolution of the 18th Bru'
maire (10th November 1799) drew him at length

from the bosom of privacy. In 1801, the First

Consul appointed him Minister Plenipotentiary at

the Court of Denmark, and afterwards at that of
Sweden. In 1808, he was sent as Minister Pleni-

potentiary to Saxony. At Dresden he was attack-

ed by the complaint which terminated his life ; and
he died at Carlsbad, whither he had repaired for the

benefit of the waters, on the 20th of July 1811, at

the age of sixty-three.

Bourgoing was a man of the most disinterested in-

tegriiy ; and he died poor, although he had been em-
ployed in various situations in which he might have
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Bom-iroing found opportunities of acquiring wealth. He left a

P.ia!Lah.
^^'"'^y children, three sons and two daughters.
The following is a list of his publications : 1. Nouveau
Voyage in Espagne, ou Tableau de I'etat actual de cette

Monnrchie ; first published in 1789, 3 vols. 8vo. The
fourth edition augmented, was published under the
title of Tableau de VEspagne moderne, in 1807, in 3
vols. 8vo, with an atlas. This is the best known and
most esteemed of his works, and has been translated
into various languages. 2. Memoires, Historiques,
et Philosophiques, sur Pie VI, et sur son Pontificat,

2 vols. 8vo, 1798 ; second edition, 1800. Some pre-
fer the first edition of this work, although the second
is continued to the death of Pius VI. 3. Histoire des

Flibustiers, traduite de VAllemand de M. d'Archen-
holtz, Paris 1804, 8vo. 4. Histoire de VEmpereur
Charlemagne, traduction libre de VAllemand du Prof.
Hegetxdsch, 1805, 8vo. 5. Correspondence d'unjeune
Miliiaire, ou Memoites du Marquis de Lusigny et

d'Hortense de S. Just, 1778, 2 vols. 12mo. Bour-
going translated some other works from the German,
and published several tracts of little importance. In
J 808, he published an edition of the Travels of the

Due du Chatelet in Portugal ; and he was the Editor
of the Correspondence of Voltaire tcifh Bernis. (h.)
BRAMAH (Joseph), a practical Engineer and

Machinist, was born at Stainborough in Yorkshire,
on the ISth of April 1749- His father rented a
farm on the estate of Lord Strafford, and, being the
eldest of five children, he was intended for the same
employment. He exhibited, at a very early age,
an unusual talent for the mechanical arts, and suc-
ceeded, when he was quite a boy, in making two
violoncellos, which were found to be very tolerable

instruments, and in cutting a single block of wood
into a violin, chiefly by means of tools which were
forged for him by a neighbouring smith, whom, at a
subsequent period of his life, he induced to assist

him in London as one of his principal workmen.
Notwithstanding the ingenuity which he had thus
displayed, his destination in life might have preclud-
ed its further cultivation, had he not, fortunately for

himself and for the public, been incapacitated, when
he was about sixteen, by an accidental lameness in

his ancle, for the pursuit of agricultural labour. He
vvas then apprenticed to a Carpenter and Joiner, who
seems, however, to have contributed but little to his

improvement in mechanical knowledge.
When the term of his engagement was expired,

he obtained employment for some time in the work-
shops of a Cabinetmaker in London, and soon aftei-

established himself*^as a principal in that business.

Another accidental confinement left his mind at li-

berty for a time to occupy itself with reflection and
invention ; and he employed his involuntary leisure

in the improvement of some of the most humble,
but not the least useful, of domestic conveniences.

He obtained a patent for his inventions, and esta-

blished a manufacture of these and other similar ar-

ticles in Denmark Street, Soho ; where he continued
to simplify and improve the arrangement of the

pumps and pipes subservient to his principal pur-

pose. He procured, in 1783, a patent for a water-
cock, intended to allow the fluid a more uninterrupt-

ed passage through it, than was practicable in the

ordinary construction. He afterwards removed to
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Piccadilly, and established the various branches of Bram
his manufactory in some extensive premises at Pim-
lico.

In 1784, Mr Bramah took out a patent for his
improvement in locks, which certainly appear to be
of very material importance : their peculiar character
depends on the arrangement of a number of levers or
sliders in such a manner, as to preserve, when at
rest, a uniform situation, and to be only pressed
down by the key to certain unequal depths, which
nothing but the key can ascertain ; the levers not
having any stop to retain them in their required situa-

tion, except that which forms a part of the key. The
construction is more particularly detailed in the speci-
fication of the patent {Repertory ofArts, V. 217.), as
well as in the inventor's Dissertation on Locks, 8vo

;

and some additional modifications, allowing the key to
be varied at pleasure, are described in a patent, dat-
ed in 1798. It is not easy to say why the application
for an act of Parliament to prolong the privilege was
unsuccessful, unless it was supposed that the inven-
tor had been already sufficiently repaid for the share
of ingenuity which his contrivance exhibited ; but
the report, that one of these locks had been readily
opened, before a committee of the House of Com-
mons, by means of a common quill, was a gross mis-
representation of the fact ; the quill having in reali-

ty been previously cut into the required shape from
the true key; and the experiment only served to

show the perfection of the workmanship, so little

force being required to overcome the resistance,

when properly applied.

For different modifications of pumps and fire-en-

gines, Mr Bramah took out three successive pa-
tents, the two last dated in 1790 and 1793. {Re-
pertory, W. III.) His " rotative principle" consists in
making the part, which acts immediately on the wa-
ter, in the form of a slider, sweeping round a cylin-

drical cavity, and kept in its place by means of an
eccentric groove; a construction which was very
possibly suggested by his own inventive mind, but
which had been before described, in a form nearly
similar, by Ramelli, Cavalleri, Amontons, Prince
Rupert, and Dr Hooke. The third patent related
chiefly to the attachment of a considerable reservoir

of water to the fire-engine, in a cylindrical form,
and to the furnishing it with wheels of its own, of a
proper size and strength to allow it to be convenient-
ly worked.

There vvas somewhat more oforiginaHty in the idea
of applying practically, to • the purpose of a press,

the well-known principle of the hydrostatic paradox;
by which, as by a lever with arms capable of infinite

variation, the smallest imaginable weight is made ca-
pable of holding in equilibrium a force incomparably
greater. Mr Bramah's patent for the invention is

dated in 1796 {Repertory, VI. 289.), and it has been
one of the most successful of his numerous specula-
tions. He added to it in a subsequent patent the
contrivance of a " retainer," for keeping goods in a
constant state of pressure, for an unlimited time af-

ter their removal from the press. The apparatus
has certainly a considerable advantage in the great
steadiness with which the force can be applied, in

the facility with which it can be regulated, and the

convenience with which it can be continued without
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kmaU. alteration ; and it has been extensively applied both

on a small and on a large scale ; for copying writ-

ings, for pressing gunpowder, for proving cables and

chains, for raising weights of various kinds, and for

drawing piles, and pulling up trees by the roots.

A simple but a very convenient arrangement of

little pumps and pipes has been very generally em-
ployed in public-houses under the name of the

Beer-machine : For this Mr Braraah took out a pa-

tent in 1797 i
describing it as part of an apparatus

for retaining, drawing, and clarifying liquors {Reper-

tory, IX. 361). He prefaces his specification with

some general observations on the right of an inven-

tor to a property both in the objects which he se-

lects for his improvements, and in the means which
he employs for the attainment of them; and de-

mands of the public justice an ample security for

both these rights
; grounding this claim on his reso-

lution to make a clear and unreserved disclosure of

all his inventions. Besides the method of pumping
up the liquors from the various casks through flexi-

ble pipes, without the necessity of entering the cel-

lar, he describes a mode of converting every cask
into a forcing pump, excluding the air, and raising

the liquor to any part of the house, by a load on its

head, which is to be converted into a piston. He
mentions also a filtering machine,—a vent peg,—

a

method of making pipes,—and a new form of stop-

cocks.

In 1801 he obtained a patent for some improve-
ments in the construction of steam-engines, particu-

larly relating to the boilers ; and in 1802, for a very
elaborate and accurate machine for producing smooth
and parallel surfaces on wood and other matei'ials.

The tools of different kinds employed in this ma-
chine, such as gouges, spokeshaves, and planes, are
carried with a considerable velocity by a rotatory
motion, and come successively in contact with the
wood, which is placed on a moveable carriage gra-
dually advancing : the centre or gudgeon of the
axis or shaft, instead of a common step, is support-
ed by a barrel of oil, to which it is fitted by a
collar ; and this arrangement not only diminishes
the friction very considerably, but allows the height
of the shaft also to be very easily and accurately re-

gulated, by means of a small forcing pump. The
inventor thinks this liquid support likely to be as
permanent as it is advantageous ; but it may be ap-
prehendedi that the constant friction of such a col-

lar would cause it to require frequent repairs, in or-

der to prevent the escape of the oil so powerfully
compressed. The machine has been erected on a
large scale in the Arsenal at Woolwich, and is em-
ployed with perfect success. The specification in-

cludes the description of a mode of turning spheri-
cal surfaces, either convex or concave, by the simple
contrivance of a tool moveable on an axis precisely
perpendicular to that of the lathe ; and of cutting
out concentric shells, by fixing, in the same manner,
a curved tool, nearly of the same form as that which
is employed by the common turners for making
wooden bowls.

An improvement in the processes for making pa-
per, with the assistance of new machinery, in large
sheets, was secured to the inventor, by a patent, in
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1805 [Repertory, 2 Ser. VHI. 1). The description^

is accompanied by that of a mode of drying the

paper on sliding frames, hung on lines like sashes,

and of keeping it in a state of compression by re-

tainers adapted to the hydrostatic press ; but Mr
Bramah had not leisure to introduce these arrange-

ments into actual practice, although he had been

at a considerable expence in preparing the appara-

tus*

His next invention was, however, very effectually

carried into execution in a particular department,

notwithstanding its unpromising appearance, as ge-

nerally stated in the specification of the patent,

which he obtained in I8O6 {Repertory, 2 Ser. X.

329). He proposes to facilitate the process of print-

ing, by means of a roller, composed of a number of

circular plates, closely fitted together, and turning

on the same axis, each bearing twenty-six letters,

with figures, spaces, and various marks, either en-

graved or projecting, and capable of being shifted at

pleasure, so as to express any single line by a pro-

per combination of the plates. This is described as

a substitute for common printing, copperplate en-

graving, and calico printing ; and the ink is intend-

ed to be supplied by a trough fixed above and in

contact with the cylinder. Now, it is obvious, that

such a machine would be insufferably tedious and
inconvenient for every purpose of common printing,

which it would be scarcely possible to perform by it»

means ; but when we discover that the inventor had
probably in view the apparatus which he construct-

ed the next year for the Bank of England, for num-
bering and dating their notes, we shall be aware that

the means were admirably adapted to the end ; a

single line only being here wanted at once, in which

a single figure was to be changed at each step, and
that in a regular order. In fact, during the im-

mense temporary circulation of one and two pound-
notes, the Bank has been able, by this machinery,

under the management of about 20 clerks, to per-

form the labour of 120, who were before required

for the purpose.

Mr Bramah procured a patent, in 1 809, for a mode
of making and holding pens for writing, calculated

to save the substance of the quill, by cutting a num-
ber of pens out of it, instead of a single one ; and
those, who are not in the habit of making their own
pens, may often find a convenience in the portable

form, in which this and other similar " pterophori
"

are arranged. In 1812, he brought forward his pa-

tent for the construction of main pipes, to be carried

through the principal streets of a metropolis, of suffi-

cient thickness to withstand a great force, to which the

water within them is intended to be subjected, by
proper pumps, furnished with air vessels ; so that

the water may not only be ready for the immediate
extinction of fires, without the necessity of bringing

an engine to the spot, but may also furnish a con-

venient moving power for various mechanical pur-

poses, such as raising weights, by means of tubes

sliding out of each other, like those of a telescope.

He observes that he has frequently had occasion to

employ a hydrostatic pressure, in many of his opera-

tions, equivalent to that of a column of water

20,000 feet high, which is about 4 tons for ex^ry

451
Biamah.
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Bramah, square inch. He also asserts that he ean form 500

^'^^"V^^ tubes, each 5 feet long, capable of sliding within each
other, and of being extended in a few seconds, by
the pressure of air forced into them, to a length of
2500 feet; and, with a power of this kind, he seems
to have irnagined that he could raise wrecks, and
regulate the descent of weights of various descrip-

tions.

His improvements in wheel-carriages, for which
he obtained a patent in 1814, consisted in fixing

each wheel to a separate moveable axis, having its

bearings at two distinct points of its length, but loose-

ly inclosed between these points, in a cylinder filled

w'ith oil
;
and, in some cases, he proposes to fix the

opposite wheels to the same axis, though with a
power of turning very stiffly round it, in order to

lessen the lateral motion of the shafts in very rough
roads. He also suggests the use of pneumatic
springs, formed by pistons, sliding in cylinders, as a
substitute for common springs of metal.

The purpose of Mr Bramah's last patent was the

prevention of the dry rot, by laying on the timber,

meant to be preserved from it, a thin coat of Parker's

Roman cement, much diluted with water ; but he
does not appear to have pursued this experiment,

having transferred his right in the invention to other

hands.

In addition to the seventeen patents which have
been mentioned, he took out two or three others of

less importance, at different times, besides a variety

of contrivances, which he did not think necessary to

appropriate to himself by a legal privilege. Mr
Nicholson has mentioned a double plunger for a

forcing pump, as described to him by Mr Bramah
{Nick. Jour. Vn. 50) ; which, in the form he has

delineated, is certainly possessed of no particular ad-

vantage, producing only with a large apparatus the

effect of a much smaller. Mr Bramah had erected,

in the latter years of his life, some large machines at

the Thames IJank, for sawing stones and timber ; he
had begun to devise some improvements in bridges

and in locks for canals ; and he had at one time been
actually employed in the execution of some water-

works belonging to the department of the civil engi-

neer, which he had completed with ability and with

success. His great and various exertions appear in

some measure to have exhausted the strength of his

constitution ; and his last illness was immediately oc-

casioned by a severe cold, taken in the prosecution

of his experiments on the tearing up of trees, made
in Holt Forest. He died in his sixty-sixth year, on
the 9th of December 1814.

Mr Bramah was a sincere believer in the doctrines

of the Christian religion
;
and, notwithstanding his

diversified avocations, he left several manuscript es-

says on religious subjects. In his moral character,

he was cheerful, benevolent, and affectionate ; in his

habits he was neat and methodical ; and he knew
well how to temper liberality with economy. He
often kept his workmen employed more for their

sake than his own, when the stagnation of trade de-

prived him of the means of disposing of the products

of their labour. It is surely on the characters of

such individuals that the wealth and prosperity of

the British empire most essentially depend; an in-
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ventlve imagination, controlled by a sound judgment, Biasi

an incessant activity of mind and body, a head that """^V
can direct, and a heart that can feel, are the genuine
sources of that practical superiority which is well
known to distinguish the productions of our national
industry. (Life ofMr Bramah, hij Dr Broxvn, in the
Neiv MontJily Magazinefor April iSl5.) (s. f.)

BRASIL. In the Encyclopcsdia will be found aa
account of the discovery of Brasil, with such parti-

culars relative to its subsequent history, and circum-
stances, as could be collected from the most ap-
proved pubhcations on the subject. We shall here
add such further information as has been com-
municated to the public in the works of more recent
travellers.

The name of Brasil, which was at first understood Bouinlai

to apply to a small portion of the American coast from
the mouth of the Amazons southward, now com-
prehends the whole Portuguese territories in South
America. On the east, this region is bounded by
the Atlantic Ocean, and on the west by Peru. To i

the north and south, its natural boundaries seem to

be the two great rivers, the Amazons and the Plata;

but its actual frontiers have been fixed by treaties,

and have either receded from those natural bounda-
ries, or been enlarged beyond them, according to the
political interests and views of the different powers
interested in the possession of those territories.

This vast country, from the mouth of the river Ama-
zons, almost under the equator, to the 35th degree
of south latitude, extends in length about 2000
miles, and its greatest breadth, from east to west, is

nearly the same ; but, towards the south, it is con-

tracted, by the mutual approach of its eastern and
western boundaries, within much narrower limits.

The mouths of its navigable rivers, and the wind- '

ings of the shore, give it about 1200 leagues of sea-

coast.

Viewed from the sea, Brasil apjiears on its first as- Genera

pect mountainous, rough, and unequal
; but, on anear- pect*

er approach, no prospect can be more picturesque and
agreeable than that which it presents,—its eminences
covered with magnificent woods, and its valleys with
eternal green. The interior of the country, generally
speaking, is one vast forest. But in the centre is the
vast plain of Campos Parexis, which extends east and
west for several hundred miles, and is covered with

a light earth, and with heaps of sand, resembling
from a distance, by its continual shifting and undula-
tion, the agitated waves of the ocean. The soil is so

loose and sandy, that the convoys of mules which
have to pass this way, frequently sink into it, and
make their way forward with great difficulty. The
vegetation with which it is covered consists of a
stunted species of herbage, with small leaves, round
and pointed like a lancet. This immense sandy
plain rises up towards the centre into chains of

mountains, which are generally considered the high-

est in Brasil, and are extended ~ over a space of

more than 200 leagues. It is from this mountain-

ous country that all those rivers proceed, which
finally pour their tributary waters into the Ama-
zons, the Paraguay, and the southern Atlantic.

Those rivers, and the river Madera, which flows

northward into the Amazons, together with their
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tributary streams, run along the interior frontier of

Brasil for a space of nearly 1500 miles, and form

the boundary by which this country is separated from

the Spanish provinces.

The principal mass of mountains is to the north-

ward of Rio Janeiro, towards the sources of those

three great rivers in the interior, the St Francis, the

Parana, and the Toccantins. These mountains not

only abound in mines of copper and of iron, but

they conceal besides rich mines of gold, diamonds,

and other precious stones. From this elevated group,

different chains are prolonged towards the south, in

a direction parallel with the coast, «iider the name of

Cerro des Emeraldas, and Cerro do Frio. Another

branch, proceeding from the same centre, follows a

similar direction to the south, while a third chain, un-

der the name of Matto-Grosso, bends to the north-

west towards the central plain, and forms the divid-

ing ridge between the waters which flow southward

into the Paraguay and the Parana on one side, and

those which flow northward into the Toccantins and

the Chingu, and finally into the Amazons, on the

other. Between the Parana and the Paraguay, an

extensive chain of mountains, running in a direc-

tion from north to south, intervenes, which, at its

termination, diverges into other ranges, running

from east to west. Divers other groups of moun-

tains skirt, for a great distance, the banks of

the river Toccantins, while another range, which

is one of the most considerable in Brasil, extends

towards the northern coasts, and forms a natural di-

vision between the provinces of Maranham and Per-

nambuco.
Brasil is watered with a profusion of great divers.

The longest is the Amazons, which, rising in Peru,

enters the Brasilian territory by the south-west, is in-

creased by the accession of the Rio Negro, which,

from its great inundations, has been compared to a

sea of fresh water
;
by the Rio Madera, or the River

of Forests, which rises in the central mountains of

Brasil, and has a course of more than 2000 miles,

before it joins the Amazons ; by the Topayos, which

rises in the heights of the Campos Parexis, and has

a course of 90O miles ; and, finally, by the Chingu,

which descends from the ridges of Matto-Grosso.

This last river rises at the distance of 1200 miles

from its mouth, and its course is interrupted by se-

veral cataracts. Its banks are covered with impene-

trable forests, inhabited by tribes of warlike and in-

dependent savages. Farther to the east, the great

river Toccantins falls into the sea near the mouth,

of the Amazons, and, being connected by a branch

with the main stream, those two immense rivers

mixing their M'aters, rush with one common cur-

rent into the ocean. The land and sea seem to

dispute the dominion of the extensive regions

where this junction takes place, which are acoord-

ingly either parched by a burning sun, or deluged

with periodical rains. About 300 miles before it

falls into the ocean, the Toccantins is joined by the

Aragua, which is nearly equal to itself in size, and

from this point the united streams of these two ri-

vers are navigable to the ocean. Their banks are

skirted by mountains and forests, and towards their
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source they make their way across deep valleys and
precipices, where the navigation is interrupted by nu-

merous cataracts.

To the southward of the tributary streams of thes

Amazons, Brasil is chiefly drained of its waters by
means of the great river La Plata. This river, for a

considerable part of its course, skirts its interior fron-

tier, running from north to south. For the space of

nearly I6OO miles, it receives all the streams which

flow down the eastern decHvity of the Andes, while,.

for the same space, it receives all the waters ofthe Bra-

silian Andes, which take a westerly course jnto the

interior. The land which divides the waters of the

Amazons from those of the Plata, rises to its height

between the I3th and 14th parallels of south lati-

tude. Here it is that the Paraguay or the Plata

has its rise, and its sources approach within a few

miles of those of the Topayos, Chingu, and Toccan-

tins, which are tributary to the Amazons. In many
parts, indeed, owing to the configuration of tlie

ground, the tributary rivers of the Amazons and the

Plata appear as if they were blended together, and

as if their respective streams were in a manner inter-

locked. From the sources of these rivers, the di-

viding ridge runs south-west, and afterwards, turning

towards the north-east, makes a sort of circle round

the head waters of the Araguay, a branch of the

Toccantins, which are to be found, in consequence

of this bend in the ridge, as far south as the 1 8th de-

gree. In its course towards the north-east, the ridg^

confines the waters of the Toccantins within the

16th parallel of south latitude, and, running in a

northerly direction parallel to the course of this last-

mentioned river, it divides its waters from those of

the Rio Francisco, which has its rise about the 20th

degree of south latitude, and, after running to the

north for ^ considerable space in the bottom of a

longitudinal valley, turns round at length towards

the east, and falls into the Atlantic about the 11th

degree of south latitude. The Rio Francisco is the

only considerable river of Brasil, which is uncon-

nected either with the Amazons or the Plata. Along

the Francisco, parallel to its course, runs a ridge of

mountains distant from the Atlantic Ocean about

250 miles. This ridge divides the waters of the

Francisco from those flowing directly to the ocean,

which consist of a variety of insulated streams, such

as the Rio Grande, the Rio Doce, and several others

of inferior note.

To the south of the dividing ridge between the

waters of the Plata and those of the Toccantins, the

great river Parana, which flows into the Plata, on

the eastern bank, about 700 miles from its mouth, is

formed by the accumulated waters of several exten-

sive valleys. From the cast, it receives all the waters

of the western declivity of that mountainous ridge

which runs along the shores of the Atlantic, and

rising to its height at the distance, generally, of some

hundred miles from the coast, pours all its great

streams into the interior, to make their way into the

ocean by the channel of the Plata. The head waters

of the Parajia approach within less than 100 miles of

the eastern shore, from which their course is wester-

ly into the interior, until they turn towards the

3 I

Hrasil.
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Brasil. south. To the southward of the Parana rises the

^^"V^^ river Uruguay. Its head waters, like those of the

Parana, flow from the mountainous ridge which runs

along the Atlantic shore, and they pursue a course

somewhat similar, flowing down the western declivity

into the interior, and afterwards turning in a circu-

lar direction to the south. The Uruguay falls into

the Plata near its mouth, after a course of 1000
miles.

Soil and In consequence of the immense extent of Brasil,

Climate. from north to south, it possesses great variety both

of soil and climate. The country in the vicinity of

the Amazons is exposed to the tropical heats, which,

however, are in some measure tempered by the na-

tural humidity of the climate. In those regions,

there is little distinction of seasons. The ground is

continually covered with flowers and with trees, al-

ways green, while the abundant dews, the shade of

the forests, and the delicious coolness of the nights,

present the image of perpetual spring. In ascend-

ing towards the sources of the great rivers, the tem-

perature is modified by the height of the ground
;

and within the elevated plains which spread out into

the interior, fertile valleys'are found, which possess a
salubrious and temperate climate, and in which all

the fruits of Europe grow to maturity, along with
the native productions of America. Of this nature
is the climate of Brasil towards Minas Geraes, Vil-

la Rica and Saint Paul. In some of the more ele-

vated mountainous situations, which are raised to

the height of 5000 and 6000 feet above the level

of the sea, and towards the southern extremity
of Brasil, the air is still colder, and the soil pro-

duces, in great perfection, both European fruit and
grain.

The west wind, passing over vast marshy forests,

is frequently found to be unhealthy in the interior

parts, while the excessive heat which follows the

course of the sun, fills the atmosphere with igneous
particles, which produce occasionally fatal conse-

quences. But those unhealthy blasts are corrected

by the influence of the aromatic plants which
abound in the woods, and which fill the air with their

fragrance, so that it can be plainly perceived at seve-

ral leagues from the shore, when the wind blows in

that direction.

From the month of March to August, the rainy

season prevails upon the coast. During the rest of

the year, there is almost constant drought, the wind
blowing from the north, with little interruption.

Under the influence of these dry and parching blasts,

vegetation languishes, and all the higher and more
exposed parts appear to be burnt up and withered.

The sea breeze, which ushers in the rainy season,

refreshes the atmosphere and reanimates vegeta-

tion.

The interior of Brasil consists in many parts of

one continued forest, in which the trees are covered

with brushwood and twigs, twining round them even
to their summits, after which they frequently make
their way again to the earth, where they take root,

and, mounting anew, they grow from one tree to

another, until the whole forest is laced together by
this vegetable cordage, and rendered completely im-

S I L.

practicable. It sometimes grows to the thickness of Bi.

a man's leg, and is so closely interwoven that nei- ^-^^^

ther animals nor birds can pass across it. When
young, these twigs are flexible, and frequently serve
for ordinary purposes instead of cords. Mr Mawe
mentions that he had often seen negroes convert them
into bridles, and ride with them for days together.
In some species of this underwood, if an incision is

made, a considerable quantity of cool and excellent
water is procured. The shrubs which yield this

precious resource are found in marshy countries,

or in sandy plains, where, without this assistance,

the travellei' would die of thirst. The wild recesses

of those impenetrable forests are inhabited by
great numbers of apes, which multiply undisturbed
in these inaccessible abodes.

At a little distance from the coast, the country is pj.Qjy
covered with numerous varieties of the palm-tree, tions.

among which we meet with that celebrated species,
whose long, serrated, lancet-formed leaves are com-
posed of innumerable fibres, which rival silk both in

fineness and strength. These are frequently used
for fishing-lines. Here also is to be found the Bra-
silian cocoa tree, which is thicker and more elevated
than that of the Indies,—also the tree called the
pekia, which bears a fruit large and hard, something
similar both in shape and size to a common ball, so

that it is dangerous to be near it when the fruit falls

to the ground,—and the Brasilian myrtle, distin-

guished by the shining of its silver bark. No coun-
try in the world furnishes so many precious woods
for dyeing, for cabinet work, or for ship-building.

The cedar, the wild cinnamon tree, and the rose-

wood trees, are improved by being worked, and re-

sist for a long time the action both of the water and
of the air. There is, besides, an immense variety of
other species of trees, adapted for every purpose,

either of utility or ornament ; and it is in Brasil, also,

that those gigantic trees are to be found which rise to

the height of 80 feet, and which are so well adapted
by their size for the construction of the largest

ships.

The woods of Brasil are full of rapacious animals,

such as the tiger-cat, the hyena, the saratu, which is

the size of a fox, but much more ferocious and
brave. The jaguar, from its strength and fero-

city, the terror of the Brasilian peasantry, is fre-

quently met with ; also the porcupine, which, when
it is irritated, darts its quills with such force as to

occasion serious wounds. This animal must not be
confounded with the armadillo, or with the common
porcupine, which rolls itself up like the hedge-hog,
and presents to its pursuers an impenetrable coat of

mail. The farmers in Brasil are much infested by
ounces, which are of various colours, some black and
brown red, and are exceedingly ravenous and fero-

cious. This animal is hunted with dogs, and when it

is run down, a contest ensues, which is seldom termi-

nated without the loss of some of the dogs. Wild
hogs are common, and all sorts of monkeys ; some of

which, when asleep, snore so loud as to astonish the

traveller. The tapir is the largest quadruped found

in the country ; in its form it resembles a hog, but is

nearly the size of a calf. The most formidable rep-
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tiles are the corral-snake, the sorrocuco, and the

jarraraca, all of them venomous, and generally

dreaded by the inhabitants. The corral-snake is be-

tween two and three feet in length, and about two

inches in circumference, with a pointed tail and

white belly ; the head is covered with white cubical

scales, edged with black, and the back is adorned

with red, black, and white spots, in alternate order.

In the marshy countries of the south is found the

boa-serpent, which grows to the length of 30 feet,

and in thickness equals the body of a man. As some
sort of compensation for the production of these

monstrous reptiles, the forests of Bi-asil abound in an

infinite variety of the most beautiful birds, which are

distinguished not more by the brilliancy of their

plumage than by the melody of their notes.

The great extent of Brasil, and the general as-

'pect of the country, diversified as it is by hill and

valley, gives it such a variety of soil and climate,

that it is well adapted to produce all that is neces-

sary either for luxury or use ; and the fruits and

productions of the tropical climates, as well as all

sorts of European grain, are accordingly found to

flourish in its congenial soil. In no country would
agriculture yield larger returns to the industrious

farmer, and in no country is it more generally ne-

glected. A propensity to seek after gold and dia-

monds, with which the country abounds, is fatally

,

prevalent among the people ; and to such a length is

this carried, that they have lost all relish for sober

industry. They will not be turned away from this,

as they fancy, short road to wealth ; and their whole
time being wasted in a fruitless search after these

precious productions, they entail upon themselves

and their families wretchedness and want. It is a
general remark, that those who devote themselves

wholly to mining, are badly clothed and worse fed,

while those who have attended to agriculture are

well provided with every necessary of life. But
though there are not wanting many examples of the

superior advantages of agriculture, it is extraordi-

nary that, throughout all Brasil, the husbandmen
have ever been considered an inferior class to the

miners ; and it is probable that this prejudice will con-

tinue until the country being in a great measure ex-

hausted of its gold and diamonds, its inhabitants shall

be compelled to seek, in the cultivation of the soil,

a. sure and permanent source of wealth. Most of

the towns in the southern provinces of Brasil were
first settled by bands of adventurers, who pene-
trated into the interior in quest of the precious

metals ; and when they had gradually exhausted the

country of its mineral treasures, they were then

compelled to employ themselves in husbandr}^ The
town of St Paul's, in the province of Minas Geraes,

which contains about 15,000 inhabitants, was settled

in this manner. The town of Villa Rica owed its

origin to the same cause. The country around both

these places has been in a great measure drained of

its gold by the rapacious industry of successive ad-

venturers. The inhabitants of St Paul's, the vicinity

of which has been long exhausted, have betaken
themselves to industry. But in Villa Rica, where
the precious metal has not entirely disappeared,

they still retain their blind passion for mining, and Brasil.

totally neglect the fine country around them, of^'**V^
which the produce would amply compensate them
for the loss of its former wealth. The descendants

of the original settlers in the interior of Brasil, have

generally sunk into a deplorable degeneracy of man-
ners. They are unfitted for active life by their edu-

cation, their habits, and still more by their heredi-

tary prejudices. Perpetually indulging in prospects

of fancied wealth, they neglect the means by which
alone their hopes can be realized. "They are listless

and indolent, passing whole days in perfect inacti-

vity, and leaving every trade to be occupied by mu-
lattoes or negroes.

Every where throughout Brasil there are large

tracts of unoccupied land, which may be obtained

by making proper application to government, and
may be afterwards held as freehold property. Other
excellent lands are possessed by many indolent

persons, who are either unwilling or incapable of
turning them to any advantage. These may be
bought at very low prices, and they aftbrd every

possible encouragement to enterprising settlers.

Many districts abound with iron ore and limestone

;

there is excellent clay for making bricks,—wood in

abundance for every purpose, and water at command-
As an example of the profits which may be gained

by farming in Brasil, Mr Mawe mentions having met
with an industrious Priest, who, having obtained pos-

session of a farm, which he diligently cultivated,

had in the course of four years rendered it worth

L. 400,—although he possessed only L. 8

—

per an*

num, his salary as a clergyman, with which to hire ne-

groes for the cultivation of his property.

Maize, beans, cassava root, which is generally

eaten as bread by all ranks, are very generally cul-

tivated. In many parts wheat and other European
grain is reared ; and where the farmer has plant-

ed a sufficient supply of food for the consumption

of the farm, he grows coffee, and, if he has the

means, he prepares for growing and manufactur-

ing sugar. The farm houses are generally mise-

rable hovels of one story ; the floor is neither pav-

ed nor boarded, and the walls and partitions are

formed of wicker-work plastered with mud. The
kitchen is a filthy room with an uneven muddy floor,

interspersed with pools of water ; the fire-places are

formed by the rude contrivance of three round

stones ; and as there is no proper chimney, the place

is always filled with smoke, which vents itself

through the door and other apertures, leaving all

within black and dirty. In more remote parts of

the country, the same habits of indolence prevail.

** The people," says Mr Mawe, to whose researches

we are indebted for much valuable information re-

specting this interesting country, " seemed to act as

if the tenure by which they held their lands was

about to be abolished; all around them had

the appearance of make-shift; their old houses fast

hastening to decay, bore no marks of repair about

them ; wherever a bit of garden ground was in-

closed, it appeared overrun with weeds ; where

coffee-trees, planted in former years, still exist-

ed, the present occupiers were too indolent to
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Brasil. gather the fruit ; no inclosures were made for pas-

^^V"^ turage ; a few goats supplied the little milk that

was consumed, and cow's milk was rarely to be pro-

cured."
)ld and Brasil has long been celebrated for the gold and
.iiiionds. diamonds with which it abounds ; but so watchfully

was this precious produce formerly guarded by the

jealousy of the Portuguese Government, that no
foreigner was ever permitted to penetrate into the

interior
; and, in consequence, no satisfactory infor-

mation could ever be procured respecting those va-

luable productions. Lately, however, and more
especially since the emigration of the Portuguese

Royal Family to the Brasils, this policy has been re-

laxed ; and we are indebted to Mr Mawe, who was
freely permitted to visit both the gold and the dia-

mond mines of the interior, and to examine every

part of the works connected with them, for many
curious details respecting this branch of domestic

industry, by which the inhabitants are drawn from

every other pursuit.

In the beds of almost all the rivers which have

their rise in the interior of Brasil, gold is found in

abundance, and the nearer the source of the river,

the soil always proves to be the richer in mineral

wealth. It is known that the head waters of all

those streams which have their source in the pro-

vinces of Minas Geraes or of Goias, and which, run-

ning south-west, fall into the Parana, a branch of
the great river Plata, or turning to the north-east,

are carried by the Rio Francisco to the Atlantic,

are rich both in gold and diamonds. Almost all the

towns in the interior of Brasil, were established by ad-

venturers in pursuit of gold, and they will be found,

accordingly, to be situated near the sources of the

great rivers. The town of St Paul is situated on
the western declivity of the chain of mountains
which run along the coast near the source of the

river Tiete, which, running west, falls into the Par-

ana. Villa Rica is, in like manner, situated near the

source of the Paraib?^ which falls into the Atlantic,

and on the sources of all the other rivers, towns
have been established by adventurers drawn to these

remote and unfrequented regions by their eager

searches after gold. The village of Paracatu is esta-

blished on the sources of the Rio Francisco, between
300 and 400 miles north-west from Rio Janeiro ; its

population is estimated at 1000 souls; and it will

soon be more numerous, as the rumoured dis-

covery of some rich mines lately found in its vi-

cinity, has already tempted many families to re-

move to it. Farther to the west, we meet with

the head waters of the rivers Toccantins, and
with those of the river Aragua, as we advance
into the province of Matto-Grosso. There is every
reason to believe that those unexplored regions

abound in untouched treasures both of gold and dia-

monds. The town of Villa Boa is situated on the

eastern waters of the river Aragua, in the province

of Goias, and is 80 leagues to the west of Paracatu,

from whence there is a good road. Several other

villages have also been established, at no great dis-

tance, for the purpose of collecting the gold which
is found in the channels of those mountain streams.

In various other parts of the Capitania, gold wash- Bras

ings are established, at some of which gold is found

'

of a very fine quality. Diamonds have been col-

lected in some parts, which are more brilliant in

their appearance than those found in the diamond
districts of Cerro do Frio, but are not generally of
so pure a water. It is known that the river Das
Mortes, which belongs to the Capitania of Matto-
Grosso, and flows in a large stream into the Aragua
from the west, is auriferous ; and, according to the
experience of those most skilled in the nature of the
country, the smaller streams which descend from
the higher grounds, must be still more produc-
tive of gold. Some mining works were at one
time established in these remote districts, which
were abandoned, not from any scarcity of gold, but
because the few inhabitants who had settled in the
country, being far removed from the road, and in the
midst of a swamp inhabited by savages, could nei-

ther be conveniently supplied with arms for their

defence, nor with implements for their trade. Far-
ther to the west is found the river Cuiaba, and the
other head waters of the river Paraguay, all of which
produce gold. The mines of Cuiaba are established

on the river of this name, and near the town of Cui-
aba, which is large, and is estimated to contain

30,000 inhabitants. They were discovered in the
year 1718, and were long celebrated for the quanti-

ty of gold which they produced, which has been
calculated at 20 arrobas (500 lbs.) annually. The
metal is also said to be of an extremely fine quality.

The head waters of all the other great rivers, such
as the Chingu, the Topayos, and the Madera, which
rise in this Capitania, and flow into the Amazons,
are found to produce gold. On the river Arinos,
which is a western branch of the Topayos, some
establishments for collecting gold were begun in

174'7. But they were afterwards abandoned, chiefly

in consequence of the dangers to which the adven-
turers were exposed from the tribes of warlike In-

dians by which this country is infested. The inve-

terate hostility of the native tribes to the Portuguese,
tends greatly to obstruct the progress of new set-

tlements ; as a body of adventurers must be col-

lected sufficiently numerous to protect themselves

against their savage enemies, before any settlement

can be begun ;
and, even in this case, being in a

state of perpetual watchfulness and alarm, their at-

tention is continually distracted from agriculture or

mining, to the more necessary business of war. But
where the country is known to abound in gold or

diamonds, adventurers soon crowd from all quarters

to gather the rich harvest ; the barbarous inhabitants

are driven back into the desert ; towns and villages

arise ; roads are opened ; and the country around
quickly assumes the appearance of cultivatign and
improvement.

The gold which is collected in Brasil, is found
either in deep valleys or in the channels of rivers.

It is generally contained in a loose marl-like stratum

of rounded quartose pebbles and adventitious mat-
ter, called cascalhao, which rests upon granite, and
is covered by earthy matter of variable thickness.

Sometimes the gold is found covered by the soil at
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lold Wash

Brisil. the depth of 20 feet, while at other times, on many of

the hills where water can be collected for washmg,

particles of gold appear in the soil at little greater

depth than the roots of the grass.

At the gold washings of Villa Rica, the bed of

cascalhao was on the margin of the river ;
and Mr

Mawe found the workmen engaged in cutting away

the bank to the depth of, at least, 10 feet, before

they could reach the vein containing the gold which

was incumbent on the rock. The substance they had

to cut through was clay, so strong that, though lalls

of water were precipitated upon it, and negroes were

constantly working it with hoes of various kinds, it

was with difficulty removed. Nor was this the only

impediment ; for, by the continual washing down of

mud from the higher grounds, the cascalhao was

five feet lower than the bed of the river, so that

when the pits were sunk to its depth, they were

soon filled with water, which had to be drawn off by

means of machinery.

When the stratum which contains the gold is

found at a distance from the rivers, it is dug up and

carried to a convenient place, where it is washed, for

the purpose of separating the earth and other

materials from the gold. The method of wash-
* ing it is simple, and the following account of it is

given by Mr Mawe, who was freely permitted to

visit the different gold-washings established in the

country.
" Where water " (he observes) " of sufficiently

high level can be commanded, the ground is cut in

steps, each twenty or thirty feet wide, two or three

broad, and about one deep. Near the bottom a

trench is cut to the depth of two or three feet. On
each step stand six or eight negroes, who, as the

water flows gently from above, keep the earth con-

tinually in motion with shovels, until the whole is

reduced to liquid mud, and washed below. The

particles of gold contained in this earth descend to

the trench, where, by reason of their specific gravity,

they quickly precipitate. Workmen are continually

employed at the trench to remove the stones and

and clear away the surface,—which operation is

much assisted by the current of water which falls

into it. After five days washing, the precipitation

in the trench is carried to some convenient stream,

to undergo a second clearance. For this purpose

wooden bowls are provided, of a funnel shape, about

two feet wide at the mouth, and five or six inches

deep, called gameilas. Each workman, standing in

the stream, takes into his bowl five or six pounds

weight of the sediment, which generally consists of

heavy matter, such as oxide of iron, pyrites, ferru-

ginous quartz, &c. of a dark carbonaceous hue. They

admit certain quantities of water into the bowls,

which they move about so dexterously, that the pre-

cious metal, separating from the inferior and lighter

substances, settles to the bottom and sides of the

vessel. They then rinse their bowls in a larger ves •

sel of clean water, leaving the gold in it, and begin

again. The washing of each bowlful occupies from

five to eight or nine minutes ; the gold produced is

extremely variable in quantity, and in the size of its

particles ; some of which are so minute that they

float, while others are found as large as peas, and not

unfrequently much larger. This operation is super-^

intended by overseers, as the result is of considerable

importance."

There is another mode of separating the gold

from the cascalhao, which is described in tlie follow-

ing manner: " Two planks about ten or twelve inches

broad and about twelve or«jfiifteen feet in length, are

laid in the ground, forming an inclmed plane, slop-

ing one inch in twelve ; two other planks, of similar

dimensions, are fixed in the same direction at the

lower end, forming a second inclined plane, with a

fall of six inches from the former. On their sides

are boards placed edgewise, and staked down to the

ground, so as to form long shallow troughs, the bot-

toms of which are covered with hides tanned with

the hair on, having the hairy side outwards, or, in

defect of these, with rough baize. Down these

troughs is conveyed the water containing the oxide

of iron and the lighter particles of gold ; the latter

substance precipitating in its course is entangled by

the hair. Every half hour the hides are taken up,

and carried to a tank near at hand, formed of four

walls, say five feet long four broad and four deep,

and containing about two feet depth of water. The

hides are stretched over this tank and well beaten,

then dipped, and beaten repeatedly, until all the

gold is disentangled, after which they are carried

back and replaced in the troughs. The tanks are

locked up at night, and well secured. The sediment

taken from them being light, is easily washed away

by the hand, in the manner before described, leav-

ing only the black oxide of iron, called esmeril, and

the gold, which is so fine that mercury is used to

separate it."

In all those various operations of digging up the

cascalhao, of removing it to a convenient place, and,

finally, of washing away the earth from the gold, a

great deal of time and labour is wasted which might

be saved by adopting some very simple contrivances.

In removing the earth; for example, to the place

where it is to be washed, not a cart or a wheelbar-

row is used. The whole is transported in bowls,

which are carried on the heads of poor negroes, who

have frequently, with these heavy burdens, to climb

up steep ascents, where various methods might be

adopted with httle trouble or contrivance, to abridge

this unnecessary labour. The hydraulical appara-

tus, in use for draining off the water, is cum-

bersome and expensive. In many cases, ordinary

pumps would answer the purpose better, as they can

be made at little trouble and expence, are easily re-

paired, and can always be ready to work at an hour's

notice. It is singular, that this very common and

simple machine should be utterly unknown in those

parts. The method practised in washing the cascal-

hao in bowls, is extremely tedious, and might be

easily shortened. Great advantages would also be

derived from the use of properly constructed mills

for breaking down the hard substances which con-

tain gold, and which might then be washed in the

same manner as the softer matter. We are inform-

ed by Humboldt, that, in the silver mines of Mexi-

co, this operation is executed with admirable skill,

Brasil.
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and with great advantages.* The hardest substances,

previous to their amalgamation, are reduced to a
fine powder; by which process every particle of
the precious metal which they contain is carefully

extracted. Those who are employed in washing
for gold in Brasil, are exposed to various dis-

advantages from the scarcity and high price of
iron ; and owing to this circumstance they are
frequently in want of the most ordinary tools. This
fact strikingly illustrates the indolence and want
of enterprise which generally prevails in this coun-
try. A blind pursuit alter gold seems to be the ex-
clusive occupation of all classes, in favour of which the
most valuable resources of the country are neglected.

In many parts iron-ore is produced in abundance, and
there is little doubt that, if any spirited individual

were to devote his attention to this branch of indus-

try, he would not only facilitate the acquisition of
the precious metals, but he would more rapidly ac-

quire wealth, than if he were directly seeking after it

by establishing gold-washings.

The particles of gold being separated, by washing,

from -the stratum in which they are found, are

brought to the nearest mint, where a fifth part is

taken for the crown. The remainder undergoes
a process of amalgamation with mercury, and is af-

terwards poured into an ingot, which being sent to

the assay master, he ascertains its weight and fine-

ness, and puts upon it the public stamp, when it

is delivered to the owner for circulation. The
operation of melting seldom occupies more than
ten minutes ; and those who deliver into the
mint any quantity of gold dust, may reckon on
having it returned to them for circulation in

less than an hour. The gold is of different qualities.

Some of the bars which are in circulation are so

low as 16 carats, while others are as fine as HS^
carats, which is within one-half carat of what is de-

nominated pure gold. The standard is 22 carats

fine, and gold exceeding this standard receives a

premium in proportion to its fineness. Gold of a
low standard is generally of a pale colour, which is

ascribed to the mixture which it contains of silver,

platina, or some other metals.

The washing for diamonds is another favourite

employment in Brasil, and, being esteemed too

lucrative a branch of business for individuals to

enjoy, is now prosecuted by the state as a royal

monopol3\ The district of Cerro do Frio, or of the

cold mountains, in which the diamond works are es-

tablished, is situated on the highest ridge of those

mountains ;
which, running nearly parallel with the

coast of Brasil, rise to their height at the distance of

about 300 miles in the interior, and divide the streams

which fall into the Atlantic by the Rio Doce and
the Rio Grande, from those which, running west-
ward into the Rio Francisco, are carried to the north

by that river, and fall into the Atlantic about the

11th degree of south latitude. It is at the sources

of these streams that the diamond works are situat-

ed. This district consists of a range of rugged

mountains that run north and south, and are gene- Rrasil.
rally considered to be the highest in Brasil. The
tract of country termed the diamond ground, ex-
tends about 16 leagues from north to south, and
about 8 leagues from east and west. Nearly in the
middle of it stands the town of Tejuco, 400 miles
north of Rio Janeiro, in a straight line, but nearly
double that distance by the winding roads of the
mountains. It contains about 6OOO inhabitants,
and is chiefly supported by the diamond works
in its neighbourhood. The most considerable of
these is situated on the head waters of the ri-
ver Jijitonhonha, a branch of the Rio Grande, while
others are established on the Rio Veiho, a branch of
the Francisco, and on the other numerous small
streams which have their rise in this mountainous
region. The river Jijitonhonha, where the diamond
works are established, is about as wide as the Thames
at Windsor, and is in general from three to nine
feet deep. The cascalhao consists of nearly the
same materials as that which contains the gold, and
it has to be dug from the bottom of the river, which,
for this purpose, is diverted into a new channel.
When Mr Mawe visited these works, they were
working at a bend of the river, from which the water
was diverted by means of a canal cut across the
tongue of land round which it held its course ; an
embankment formed of several bags of sand, being
carried quite across the old channel, just below the
head of the canal. After this operation, the deeper
parts of the river are laid dry by means of pumps,
and, the earth being removed, the cascalhao is dug
up and removed to a convenient place for washing.
This fatiguing work was until lately performed by
the unassisted labour of the negroes, who carried
the cascalhao in bowls on their heads, and in many es-
tablishments this mode of working still prevails. Two
inclined planes have been since contrived, along which,
by means ofa water-wheel, two carts are set in motion,
one of which descends empty by one inclined plane,
while the other, loaded with cascalhao, is drawn to
the top of the other. At some of the diamond
works, on the same river, the cascalhao is conveyed
to the place for washing by different and more im-
proved machinery, and railways are even constructed
on some parts of the uneven ground. The cascalhao^
when it is carried from the bed of the river whence
it is dug, is laid down in heaps, containing apparent-
ly from five to fifteen tons each ; and they calculate
in digging as much during the rainy season, as will

give full employment to all their hands during the
months which are not subject to rain. Into all the
various parts of the works erected for washing the
cascalhao, water is distributed by means of aque-
ducts, constructed with great ingenuity and skill.

The following is an account of the mode of washing
for diamonds, as it was observed by Mr Mawe,
which appears to be highly curious and interesting.

" A shed is erected in the form of a parallelo-

gram, 25 or SO yards long, and about 15 wide,
consisting of upright posts, which support a roof

Political Essay on the Kingdom qfNetv Spain, Vol. III. p, 256.
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Casil. thatched with long grass. Down the middle of the

area of this shed, a current of water is conveyed
thi'ough a canal, covered with strong planks, on

which the cascnlhao is laid two or three feet thick.

On the other side of the area is a flooring of planks,

from four to five yards long, imbedded in clay, ex-

tending the whole length of the shed, and having a

slope from the canal, of three or four inches to a

yard. This flooring is divided into about twenty

compartments or troughs, each about three feet

wide, by means of planks placed upon their edge.

The upper ends of all these troughs (here called ca-

noes) communicate with the canal, and are so form-

ed that water is admitted into them between two
planks that are about an inch separate. Through
this opening, the current falls about six inches into

the trough, and may be directed to any part of it,

or stopped at pleasure by means of a small quantity

of clay. For instance, sometimes water is required

only from one corner of the aperture, then the re-

maining part is stopped ; sometimes it is wanted
from the centre, then the extremes are stopped

;

and sometimes only a gentle rill is wanted, then the

clay is applied accordingly. Along the lower ends
of the troughs, a small channel is dug to carry off

the water.
*' On the heap of cascalhao, at equal distances,

are placed three high chairs for the officers or over-

seers. After they are seated, the negroes enter the

troughs, each provided with a rake of a peculiar

form and short handle, with which he rakes into the

trough about 50 or 80 lbs. weight of cascalhao. The
water being then let in upon it, the cascalhao is

spread abroad, and continually raked up to the head
of the trough, so as to be kept in constant motion.
This operation is performed for the space of a quar-
ter of an hour ; the water then begins to run clearer,

having washed the earthy particles away, the gravel

-

like matter is raked up to the end of the trough : af-

ter the current flows away quite clear, the largest

stones are thrown out, and afterwards those of infe-

rior size, then the whole is examined with great care
for diamonds. When a negro finds one, he imme-
diately stands upright and claps his hands, then ex-
tends them, holding the gem between his fore-finger

and thumb ; an overseer receives it from him, and
deposits it in a gamella or bowl, suspended from the

centre of the structure, half full of water. In this

vessel all the diamonds found in the course of the

day are placed, and at the close of work are taken
out and delivered to the principal officer, who, after

they have been weighed, registers the particulars in

a book kept for that purpose.
" When a negro is so fortunate as to find a dia-

mond of the weight of an octavo (17| carats), much
ceremony takes place ; he is crowned with a wreath
of flowers, and carried in procession to the admini-
strator, who gives him his freedom, by paying his

owner for it. He also receives a present of new
clothes, and is permitted to work on his own ac-
count. When a stone of eight or ten carats is found,
the negro receives two new shirts, a complete new
suit, with a hat and a handsome knife. For smaller

stones of trivial amount, proportionate premiums are
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given. During my stay at Tejuco, a stone of Brazil

.

carats was found ; it was pleasing to see the anxious ^'^'V^**'

desire manifested by the officers that it might prove
heavy enough to entitle the poor negro to his free-

dom, and when, on being delivered and weighed, it

proved only a carat short of the requisite weight, all

seemed to sympathize in his disappointment."

The flat pieces of ground which lie on each side

of the river, are generally equally rich throughout
their whole extent, and the officers employed in the
works are enabled to calculate the value of the places
unworke4 from the parts adjoining. The substances
which are considered the best indications of dia-

monds are bright, bean-like, iron-ore ; a slaty flint-

like substance, resembling Lydian stone, of fine tex-
ture ; black oxide of iron in great quantities ; round-
ed bits of blue quartz

; yellow crystal, and various
other materials, entirely different from any substance
found in the adjacent mountains. Diamond wash-
ings have been established on the river Jijitonhonha,
and the neighbouring streams for many years, and
great quantities of the finest stones have been col-

lected. These vary extremely in size, some being
so small that four or five are required to weigh one
grain, and consequently there are sixteen or twenty
to the carat. \i is calculated that only two or three
stones of from 17 to 20 carats are found in the course
of a-year, and not once in two years is there found
throughout all the diamond washmgs a stone weigh-
ing SO carats. Mr Mawe mentions, that during
the five days in which he was employed visiting

these works, the number of diamonds found a-

mounted only to forty, the largest of which weigh-
ed only four carats, and was of a light green co-
lour.

The diamond district was first explored by some Royal Mo-
enterprising miners from Villa do Principe, which is nopoly of

about 60 miles south-east from Tejuco. Their
search was after gold, which they sought for on the
banks of the rivulets in the neighbourhood of
Tejuco, and not suspecting that they contained
diamonds, they were not aware of the value of these
stones when they were first discovered. Nor was it

until they were sent to Europe that their worth was
accurately ascertained. Immediately on this dis-

covery, the Portuguese Government erected Cerro
do Frio into a distinct district, which was placed
under its own peculiar laws and regulations; and the
lucrative trade of searching for diamonds being pro-
hibited to all individuals under the severest penalties,

was constituted a strict monopoly for the benefit of the
crown. But in this, as in most other cases, the power
of the Government was counteracted by the fraud and
cunning of its subjects. By means of the intrigues

and misrepresentations of interested individuals, go-
vernment was prevailed on to farm these territories

to a company, who were bound only to employ a cer-

tain number of negroes, or to pay a certain sum for

each negro employed over the quantity agreed for.

Under cover of this lease, every species of Iraud
and corruption was practised. About double the
stipulated number of negroes was employed, and the
agents of Government were bribed to connive at this

fraud. Seasonable presents were also made in order
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and, by such arts, the

^^"V"^ farmers of these valuable works were continued in

their lease until about the year 1772, when Govern-

ment resolved to appoint its own officers to superin-

tend this valuable branch of its revenue. Under this

new system of management, abuses, however, still

continued ; and the establishment was run in debt to

foreigners, who advanced a considerable sum to

carry it on, on condition of receiving, as security, all

the diamonds which it produced. This debt still re-

mains unpaid, and there are other incumbrances

from which it is not likely that the establislynent will

ever be freed while it continues under the manage-

ment of the state. According to the information of

Mr Mawe, " the expences of these works amounted,

during a period of five years, from 1801 to 1806 in-

clusive, to L. 204,000 ; and the diamonds sent to the

treasury, at Rio Janeiro, during the same period,

weighed 115,675 carats.. The value of the gold

found in the same period, amounted to L. 17j300

Sterling, from which it appears that the diamonds ac-

tually cost Government 33s. Qd. per carat. These

years were esteemed singularly productive; the mines

m general do not yield to Government more than

20,000 carats annually."
Conse- All the gold collected in Brasil beiAg liable to pay

Rra^ ^ ^^^^^ ^^^^^ crown, the temptation to evade

Monopoly, so heavy a tax has given rise to a contraband trade

in this precious commodity, and various precautions

have been adopted to prevent the injury thence

arising to the' revenue. But the temptation is even

greater to carry on an illicit trade in diamonds than

in gold, because, in the one case, it is only the royal

fifth which the smuggler gains by evading the regu-

lations of the state, while, in the case of diamonds,

he gains the whole value of the article which he

succeeds in conveying clandestinely away. The ir-

resistible temptation which this monopoly holds out

to illicit trade, is met by regulations of correspond-

ing strictness and severity. For the security of the

revenue, the country has been subjected to a most

vexatious system of military police, and the unhappy

offender, who is detected in the heinous crime of

illicit trade, is doomed to experience, in a cruel and

hopeless captivity, or in transportation to the African

colonies, the utmost vengeance of his rapacious rulers.

The more effectually to counteract the projects of

the smugglers, the diamond district is placed under

peculiar regulations. On all the various roads lead-

ing to it, registers or military posts are established,

in which is stationed an officer with twenty horse

soldiers under him. These are continually patrolling

the roads. Whenever they observe a stray passen-

ger they instantly ride up to him, questioning him as

to his business and the purposes of his journey, and

he must satisfy them as to all these particulars be-

fore he is allowed to pass. They are authorized to

stop all travellers without distinction, and to

search, with the utmost rigour, those whom they

suspect of concealing gold dust or diamonds. All

persons passing with mules are ordered to stop at

thdse registers, and to deliver their passports to a

soldier for the inspection of his commanding-officer,

who, if he is satisfied that there are no grounds of

suspicion, allows them to proceed. But if he judges

S I L.

otherwise, the mules are unloaded, and all the bag- Brasil,

gage subjected to the strictest scrutiny. If, in the

course of these examinations, a negro is suspected

of having swallowed a diamond, he is confined to a

bare room until the truth can be ascertained. These
buildings are all provided with strong cells for the

confinement of suspected persons. In the manage-
ment of the works many precautions are adopted to

prevent the negroes from embezzling diamonds.

They work immediately under the eye of their over-

seers, who sit on a seat raised above them for the

purpose of watching them, and, at the word of com-
mand from the overseers, they instantly move into

each other's troughs, so that no collusion can pos-

sibly take place.

Notwithstanding the strictness of the police, how-
ever, and the severity of the criminal law, there is

no doubt that a contraband trade, both in gold and

diamonds, is carried on in Brasil to a great extent

;

and the present plan upon which the diamond
works are managed, is calculated to give every

facility to this forbidden traffic. Owing to the pe-

cuniary embarrassments of the establishment, the

Intendant has never been able to purchase a stock of

negroes to carry on the work, and he is, in conse-

quence, obliged to engage the negroes of others.

The hiring out of negroes to the diamond works has

long been the favourite occupation in Tejuco, in

which rich and poor engage with equal eagerness to

the full extent of their capital ; and numbers of per-

sons are supposed to reside in Tejuco with no other

view than to place their negroes in this profitable

employment. There is no apparent reason for this

anxiety among all classes to hire out the industry of

their negroes, seeing that the pay is small, the la-

bour hard, the maintenance poor, and the treat-

ment not always the most gentle. It is conjectured,

therefore, with great probability, that the real object

is to gain access to these works for the purpose of

purloining some portion of their precious produce;

and it is certain, that by whatever means they are

procured, the market is supplied with large quantities

both of contraband gold and diamonds. The great

value and small bulk of these articles, hold out such

temptations, and, at the same time, such facilities for

secreting them, that no laws, however strict, can

possibly counteract those strong inducements to illi-

cit trade.

In this view, the policy of imposing so heavy a

tax on gold may well be questioned ;
and, in re-

gard to the monopoly of diamonds, there can be

no doubt that it is both impolitic and tyrannical.

There is something mean and rapacious in the prin-

ciple of those measures, of which the object is to

seize upon all the most valuable produce of the

country ; and Government, having set the example,

can hardly expect that its subjects will be out-

done in the practice of avarice and fraud. In

this, as in all other cases, the sagacity and address

of individuals will prove an overmatch for the vio-

lence of power. Harsh and cruel laws may be passed

;

but, while the inducement to violate them con-

tinues, adventurers will be found to run all risks
;

and though individuals may occasionally incur the

penalties of the law, the contraband trade will flou-

10
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regulations of the state. The colonial policy of

Europe seems generally to have been founded on

the most false calculations. Even in respect to re-

venue, a moderate tax on several articles of general

consumption would, in a flourishing community, be

far more productive than this monopoly established

in Brasil. The authors of these devices for cramp-

ing industry seem to imagine, that, for the diamonds

which are exported by private adventurers, no va-

luable equivalent is received in return. They make

no calculation of the additional capital which they

bring into the country ; of the increase thus made
to the fund for maintaining productive industry

;

and of the general vigour diftlised by a free trade

over every department of an industrious community.

They do not reflect, that an improving commerce,

cherished and protected by an enlightened govern-

ment, would soon pour into the treasury, as the

cheerful gift of a free and a flourishing people, a far

ampler revenue than can ever be extorted from them
by all the miserable devices of tyranny.

There are various other duties imposed on the

transit of commodities into the interior, which are

both oppressive and impolitic. They generally take

place at the crossing of ferries, and are laid on ac-

cording to the weight of the goods passing, without

any regard to their bulk or value. All heavy arti-

cles, in consequence, pay high, while woollens, cot-

tons, and other light goods, pay only about 8 or 10
per cent. Iron, which is in great request in the in-

terior, pays an enormous duty, of nearly 100 per

cent. This is ttie case also with salt, which, being ab-

solutely necessary in this country for the subsistence

of the cattle, the effect of the tax is to discourage

breeding, and is, in this view, most injurious to the

interests of agriculture. A duty of 2d. per lb. is al-

so imposed on all commodities which pass into the
mining districts, and a new tax has lately been laid

on the rents of houses. We are informed, that the
weight of the taxes presses most severely upon the
poorer classes, and the same remark seems appli-

cable to other parts of the country. A tenth in

kind is raised upon cattle, poultry, and agricul-

ture, and even upon salt. This belonged, in for-

mer times, to the clergy ; but as, in the infancy of
Brasil, it was inadequate to their support, they peti-

tioned Government to have it commuted into a fixed

stipend. This petition was acceded to. In the
meantime, by the improvement of the country, the
tithes begun greatly to increase in value to the pro-
tit of the Government, and to the loss of the church,
and the clergy now complain grievously of this

agreement, by which, for a temporary advantage,
such a valuable revenue was surrendered. For the
due collection of the public revenue, the country is

parcelled out into extensive districts, and the taxes
of each district are farmed out to the highest bidder.
These again dispose of their farm in small shares to
under farmers, who oppress and plunder the people
for their own private emolument. Besides a tithe
of all the cattle, which is levied on estates in the in-
terior, meat in the shambles pays a duty of about
25 per cent. Fish pays a 10th, and afterwards a 15th.
A duty of 10 per cent, is imposed on every transfer
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Brasil.of immoveable property, and of 5 per cent, upon the
sale of all moveable. Rum, whether for exportation ^.^^v^^
or home consumption, pays a duty of from 15 to 20
per cent. Cotton pays a 10th, and, on its exporta-
^on, pays an additional duty of l|d. per lb.; and
all goods imported are liable at the custom-house to
an ad valorem duty of 15 per cent. There is also
a tax imposed at Pernambuco for lighting the streets
of Rio Janeiro, while its own streets are in total
darkness. The produce of these duties is expended '

in the support of the civil Government, in which,
owing to the excessive multiplication of offices with
inadequate salaries, peculation and bribery prevail
to such an extent, as not only to escape punishment,
but even an}- great degree of public reproach.

The roads in the interior are generally indifferent. Interior

The common mode of travelling is by mules, by which Commerce,

means are transported to the towns on the coast
cotton, sugar, coffee, grain, and the other produce
of the country. In return are procured iron, steel,
salt, woollens, cottons, common and finer earthen-
ware, and glass. In the towns of the interior Mr
Mawe saw all sorts of English goods, which were by
no means dear.

The most remarkable incident in the recent his- Seftlemeut
tory of Brasil is the emigration to its capital of the of tlie Court
royal family of Portugal from Europe. In the long
wars which have been recently concluded between'"
France and Britain, it was obviously the interest of
the minor powers, such as Portugal to preserve a
strict neutrality. But this was rendered difficult,
as well as by the inveterate hostility of the two na-
tions at war, as by the preponderating power which
both had acquired on their respective elements of
land and sea. Portugal, from her situation, was en-
tirely exposed to the vast military power of France

;

and it was well understood, when France had gain-
ed the undisputed ascendancy in Europe, that the
inferior states could only hope to purchase a nominal
independence by acceding to, and rigorously exe-
cuting within their territories, the system devised by
Bonaparte, for the proscription of the British trade.
The Court of Portugal, terrified by the menaces of
so powerful a state, agreed, about the end of the
year 1807, though with reluctance, to adopt that
harsh system ; but delaying, under various pretences,
to seize the property and persons of British mer-
chants, which was prescribed as an indispensable
condition of her alliance with France, the French
ambassador quitted Lisbon, which was the prelude
to more decisive measures. A French army was di-

rected to march against Portugal, and there being
no resistance, it was rapidly advancing to the capi-
tal. In the meantime, war had been declared
against England by the Court of Lisbon, a fleet had
been fitted out, and all the severe measures dictated
by France against Britain had been agreed to ; but
the secret connections of Portugal with this country
were but imperfectly disguised by this affected hos-
tility ; and it had accordingly no effect in retarding

the march of the invading army. In this emergen-
cy, it was resolved by the Court to escape the

danger by embarking for Brasil, under the protec-
tion of Sir Sidney Smith, whose squadron was at

that time blockading the mouth of the Tagus.
3 K
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"Effects of
the Emi-
gration of
the Court
of Porlu-

This revolution was announced to the people by a

royal decree. A council of regency was established,

the public archives and treasure were embarked,

the royal family followed, and on the 19th Novem-
ber I8O6, the Portuguese fleet, joined by the Eng-
lish squadron, finally departed from Europe, and ar-

rived at Bahia on the 19th January following. The
royal family were received with every demonstration

of attachment and respect ; and the inhabitants of

Bahia even offered to contribute a large sum of

money in order to build a suitable palace for their

reception, provided they would agree to reside in

that place. Rio Janeiro, however, was thought

more suitable for the residence of the Prince, and this

capital, to which the court of Portugal soon after-

wards removed, now became the seat of the Portu-

guese monarchy.

In considering the emigration of the royal family

of Portugal to Brasil, some speculative writers have

indulged in the most fanciful anticipations of im-

provement from this event. They seem to have ima-

gined, that the presence of the Supreme Govern-

ment of Portugal in its colonies would revive the

languishing industry of these countries ; that it would

remove the corruptions and abuses of their domestic

administration ; and that, by opening to them a free

trade, it would enable them, in some degree, to rival

the North American States in their rapid advances

to wealth and improvement. But in order to realize

those pleasing expectations, it would have been neces-

sary that the Portuguese government, which was fee-

ble and corrupt in Europe, should have totally changed

its character in removing to Brasil, and this unhap-

pily does not appear to have been the case. Abuses

and corruptions still prevail in that country ; the ad-

ministration of justice is not amended ;—the royal

monopolies for the sale of ivory, Brazil wood, dia-

monds, gold dust, gunpowder, tobacco, and snuff,

are upheld in all their rigour ; and, in general, the

government is regulated upon the same principles as

before. All the advantages of this translation of the

government from the mother country to the colonies,

seem therefore to be comprised in the commercial

treaty connected with the measure; the effect of

which is to open all the ports of Brasil to the vessels

and produce of Great Britain, on payment of a duty

of 1 5 per cent. The former system of restraint being

removed by this treaty, there will thus be a greater

stimulus to improvement of every sort ; and industry,

freed from the pernicious restrictions under which it

formerly laboured, will be excited to new and active

exertions by a higher price for its produce. These

effects have accordingly, to a certain degree, taken

place. We are informed by Mr Koster, who quitted

Pernambuco in April 1811, and returned in the end of

December in the same year, that, during this short

interval, he observed a remarkable change for the

better in the aspect of the place, and of the adjacent

country. The houses had been greatly improved,

—

the ladies, in imitation of some families who had ar-

rived from England and Portugal, began to walk

abroad during the day,—the English fashions in

clothes had become general among both sexes,—the

equipages had assumed a gayer appearance,—

a

greater number of country residences had been
6

built,—^lands had risen m price,—labour was in re-

quest,—and the adjacent grounds, which had been
covered with brushwood, were now cleared, and
were laid out for building and for gardens. Before
Mr Koster quitted the country, in 1815, varioug

other local improvements had been carried into

effect I all which clearly indicate, that the free trade

and the unrestrained intercourse with strangers, had
diffused a general spirit of amelioration through-

out this hitherto languishing community.
Owing to particular circumstances, the opening of

the trade to the Brasils was not attended with the

same beneficial consequences to Great Britain. At
the period when this took place, all British goods
were excluded from the Continent of Europe, by
the edicts of France ; the home-market was, in con-

sequence, overstocked, and the British merchant was
naturally anxious to find an outlet for his unsaleable

produce. In these circumstances, the market of

Brasil was suddenly thrown open, and such immense
quantities of British goods were immediately poured
into it, that it was completely overstocked. Prices

fell proportionably ; the goods were sold cheaper

than they could have been bought or even manufac-

tured at home ;
and, at last, they were accumulated

in such excess, that the %varehouses were not ade-

quate to contain them. In many cases they were
exposed on the quays to waste and peculation, or

they were left to rot in warehouses ill-adapted for

their reception. The loss and ruin consequent on
these rash speculations, gave rise to numerous bank-

ruptcies at home; and thus the commercial embarrass-

ments of the country were rather aggravated than re-

lieved by the opening of this new market for its pro-

duce. There can be no doubt, however, that a free

intercourse with this extensive country, must ulti-

mately create an increased demand for the manu- '

factures^of Britain, and must, in this view, be of per-

manent benefit to her commerce.
The military force of Brasil is composed of regu- Mili

lar troops and militia. The regular army, which ge- ^"'^

nerally amounts to about 8000 men, is extremely ill

regulated. It is badly clothed and poorly paid, and,

owing to the disadvantages of the service, has to

be recruited by impressment, a power which, under

this despotic government, is exercised with the gross-

est partiality. The cavalry regiments which patrole

the mining districts, are, however, highly respectable,

both in point of discipline and equipment. The mi-

litia amount to upwards of 30,000 men ; and to this

service all are liable, with the exception of the first

rate nobility.

The population of Brasil has been differently es- Po
timated. According to M. Beauchamp, it amount-

ed in I8O6 to 800,000 Europeans, 1,500,000 ne-

groes, and to from 800,000 to 900,000 civilized In-

dians. This, however, appears to be an exaggera-

tion. Sir George Staunton computes the number of

whites at 200,000, and the blacks at 600,000 ; and

some authors make the whole amount only to

420,000.
Histoire du Brasil, par M. Alphonse de Beau-

champ. S tomes 8vo. 1815. Mawe's Travels into the

Interior of Brasil, 4to. 1812. Koster's Travels in

brasil, 4:10, I8I6. (<>•)
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BRA
iss, BRASS, in Chemistry and Manufactures, an alloy

^""^ of copper and zinc. This name, however, has not

been exclusively applied to the alloy of these metals

;

for the gun-metal, which has been also called brass,

is an alloy of copper with tin. The same alloy, with

more tin, is used in machinery, and is preferred to the

alloy of copper and zinc, on account of its greater

hardness.

It appears from the analysis of the brass of the

ancients, that it was an alloy of copper and tin. A
small portion of tin gives to copper great hardness,

and renders it capable of bearing much greater re-

sistance. A larger portion of tin gives increased

hardness, but is less fitted to bear a straining resist-

ance, on account of its brittleness. Its elasticity

is very great, which fits it for bells. In this

state it is called bell-metal ; with a still greater pro-

portion of tin, it forms an alloy employed for the

mirrors of reflecting telescopes. The alloy of cop-

per with tin is easily distinguished from that with

zinc from the agreeable colour of the latter, which

varies with the proportions of the metals. Pinch-

beck has the least proportion of zinc. Common
brass has more zinc, and the gold-coloured alloy

called Prince's metal, contains a still greater propor-

tion of zinc. An alloy of copper with a very large

proportion of zinc is used for the common white

metal buttons.

portions These various alloys of copper with tin and zinc

Jloj's. forming the different kinds of brass, are to be con-

sidered as chemical compounds, and, of course, go-

verned by the same laws of definite proportions which
belong to the more conspicuous compounds.
On these principles, which cannot be doubted, we

have an unerring rule for uniting these and other

metals in the best proportions, the weights of _their

atoms being previously known. See the article

Atomic Theory in this Supplement.
The weight of the atom of copper being 8, tin 7'35,

and zinc 4 ; the following table will exhibit the pro-

portions of the various alloys, expressed in atoms,

and their proportions by weight, the third column
pointing out the colour and character of the result-

ing compound. CZ and T are to represent the

atoms of the metals respectively.

COMPOUNDS OF ZINC WITH COPPER.

BRA
COMPOUNDS OP TIN WITH COPPER.

Atoms.
Proportioiis

by Weight.

C-f Z 1 to 2

C-f 2Z 1 to 1

C+3Z 2 to S

C-i-4Z 1 to 2

C-f5Z
C+6Z
2C+Z

2 to 5
1 to S

4 to 1

3C-f Z 6 to 1

Cliaracter and Colour of the Com-
ponnds.

The best proportions for com-
mon brass.

The alloy called Prince's Metal,

of a beautiful gold colour.

Of a paler yellow, very little

malleable.

Still of a lighter colour, and not

malleable.

Yellowish white and brittle.

Very brittle, nearly white.

A very malleable brass used in

watchrwork.

An alloy much harder than cop-
per and inclining to its co-

lour.

Atoms.

T+C

2T-fC

3T-f C
4T-f C

T-f2C

T4-3C
T-f4C

T4-5C
T-I-6C

T-I-7C

T-t-8C
T+9C

Proportion!

by Weight

11 to 12

11 to 6

11 to 4
11 to 3

11 to 24

11 to 36

11 to 48

11 to 60
11 to 72

11 to 84

11 to 96
II to 108

Character and Colour of the Com-
pounds.

A very brittle and rather white

alloy.

Still more brittle and more
white.

Very white, used for speculums.

Coarse-grained and too brittle

for any purpose.

A yellowish alloy, very hard and
sonorous.

Bell metal.

A very hard alloy used for some
culinary vessels.

Softer but not malleable.

Still increases in softness and
of a yellower colour.

Used for some purposes in ma-
chinery.

An alloy used for cannon.
More common for cannon and

machinery, and used for

bronze statues.

Hitherto the proportions of these alloys have de-
pended upon the caprice of workmen, obtained by
numerous trials ; and what confirms the law of de-
finite proportions, is proved by the necessity of ad-
hering to such fixed proportions, ascertained by
trials. By attending to the stages of composition
pointed out in the above table, the most striking

and proper compounds will be produced, without the
trouble of trying. Any proportions intermediate
will, doubtless, be marked by defective colour, irre-

gular crystallization, or imperfect malleability, in

such as are expected to be so.

Although the most direct way of forming these
different kinds of brass is by immediately combining
the metals together, one of them, which is most
properly called brass, was manufactured long be-
fore zinc, one of its component parts, was known
in its metallic form. The ore of the latter metal
was cemented with sheets of copper, charcoal being
present. The zinc was formed and united with the
copper, without becoming visible in a distinct form.
The same method is still practised for making brass^
which we are about to describe.

The materials used in making brass are, copper in BrasSi-

sraall rounded masses produced by passing the melt- makingi

ed metal through an appropriate vessel into water, in
which state it is Called shot copper, and calamine,
an ore of zinc. This latter substance is a carbonate
of zinc, often containing some oxyd of iron, which
gives it a reddish appearance. As it is chiefly found
with lead, the lumps frequently contain more or less

gallena, which requires to be separated by the same
naeans employed for purifying lead ore. The cala-
mine is first reduced to:,powder, and the lead is then
separated by washing. When the calamine is sepa-
rated, reduced to powder, and sifted, it is heated
upon the hearth of a reverberatory furnace. This
expels the volatile matter, wliich is principally water
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Brass, and carbonic acid. What remains is principally

^"^"V*"^^ oxyd of zinc, abounding with some earthy matter,

and probably much carbonic acid, which is not all

expelled by the heat. The calamine thus prepared,

charcoal powder, and copper, are the materials to

be operated upon. The proportion in which they

are mixed together, are equal weights of copper
and prepared calamine, and their weight of pow-
dered charcoal.

This mixture, intimately blended, is compressed
into a crucible of the form of fig. 3. Plate XXXVI.*
One of these crucibles holds about 100 lbs. of

brass, when the process is finished ; but as this con-

sists of the pure copper and zinc, the pot, when
charged, will contain of copper 66.3 lbs., of calamine

63. lbs., and of charcoal powder 13 lbs. When the

crucible is filled, the contents should be covered
with a mixture of clay sand and horse-dung, in order

to defend the metals and charcoal from the action

of the air. When this covering is strictly attended
to, less charcoal powder might be employed, and a

larger dose of the other ingredients might be put in

its place, but it is generally the most defective part
of the process. Having charged the pots, we will

now describe the furnace which has to receive them.
Fig. 1. Plate XXXVI.* is a plan of the furnace.

The part AB is taken at the level EF, showing the
opening into the furnace on the ground floor at a and
b : c and d are horizontal flues leading to the chim-
ney and can be cut off from the same by the dam-
pers seen in the dark part of the flue. CD, in the
same figure, is a plan on the level GH, where the

pots rest upon the cast iron plate on bottom x, y.
Fig. 2. is an elevation and section of the same fur-

nace. AB shows a front view of the pyramidal chim-
ney, and the archway opening into it. CD is a sec-

tion of the same, through the middle of the fire-place

II. R,P,jQ, is a vaulted passage going across the

building, and open at both ends, for the admission of
air, which passes through the openings in the arch,

through the fires. The bottom of the furnace is not
a common grate, but a thick plate of cast metal,

perforated with holes for the air to pass through
;

one hole being between each pot, as they are seen

arranged in fig. 1. at I, I, and also in the section at

X, y. When the pots are placed upon the plate, the

fire is not placed immediately upon them, as it would
not only derange them, but it would displace the co-

vering. To prevent this, the pots are first cover-

ed by some dried heath, or common brambles.

This lying on the pots, defends them for a time,

when the fuel is thrown in. By the time the brambles

are consumed, the coal will have coked upon the

pots, and will act as a defence for the rest of the

process. The fire is kept up from twelve to twenty

hours at the Cheudle Brass Works in Staffordshire,

where these drawings were taken fioni. They cast

twice in the twenty-four hours.

The melted brass, after the refuse is skimmed off,

is cast into ingots, if sold for melting over again,

and into plates, if intended to be rolled into sheets,

or made into wire. The plates are cast between
large blocks of Cornwall stone. The lower stone is

fixed, and the face made even and smooth, by filling

up the recesses of tljp cuff, stqne with fine sand. The

B R E
upper stone is similarly prepared, and is suspended Brasa^
over the fixed one. The height and breadth of the H

place to receive the metal is limited by iron bars
laid on the lower stone. The upper stone is then

^"^"^
let down upon the bars. The lower stone is a little
longer than the upper one, and projects to the front. ,i

Being a little higher in that part, it forms a lip, or
'"\

mouth-piece, to pour the metal into. The flat sides
of the cast plate are therefore bounded by the sur-
face of the stones, and the edges of the same by the ji

bars above-mentioned. The ingot moulds are re- i

cesses in blocks of cast-iron, open on one side.

The most certain and correct method of forming
\

brass and the other compounds expressed in the •

table above-given, is by immediately uniting the me- '

tals in given weights. It should, however, be ob-
i

served, that it will be found difficult to introduce zinc !

into melted copper. The best way of uniting it with
|

copper, in the first instance, will be to introduce the
1

copper in thin slips to the melted zinc, till the alloy !

requires a tolerable heat to fuse it, and then to unite
this alloy with the melted copper. (x.)

j

BREAD-FRUIT. Among the more valuable i

products of the warmer climates and the fertile
islands of the southern Pacific Ocean, is to be ranked

I

the bread-fruit, or AHocaiyiis incisa of botanists.
j

Nature has favoured the tropical regions, and those '

countries in their vicinity, with inexhaustible quan-
tities of the choicest vegetables, while the inhabitants
of the north are restricted to shrivelled berries and
meagre roots

; and, if they have obtained a supply,
always precarious, of some of the finer fruits, it is

the result of patience, skill, and industry.

Ever since Europeans frequented the Eastern History <

world in commercial enterprise, it is probable that disco-

they were acquainted with the bread-fruit. How, ^^""y'

indeed, could its properties be unknown to Quiros,
who visited Otaheite so long ago as the year l606? i

Yet the English navigator Dampier seems the first I
of the Europeans whose notice was particularly di- 1
rected towards it, during his circumnavigation in the f
year 1688 ; and he expresses himself in these words : |" The bread-fruit, as we call it, grows on a large tree, -

as big and high as our largest apple trees. It hath
a spreading head, full of branches, and dark leaves.

The fruit grows on the boughs like apples ; it is as
big as a penny-loaf, when the wheat is at five shil-

lings the bushel. It is of a round shape, and hath
a thick tough rind. When the fruit is ripe, it is yel-
low and soft, and the taste is sweet and pleasant.

The natives of Guam use it for bread. They gather
it, when full grown, while it is green and hard; then
they bake it in an oven, which scorcheth the rind,

and makes it black ; but they scrape off the outside
black crust, and there remains a tender thin crust

;

and the inside is soft, tender, and white, like the
crumbs of a penny-loaf. There is neither seed nor
stone in the inside, but all of a firm substance like

bread. It must be eaten new, for if it be kept above
twenty-four hours, it becomes dry and eats harsh and
choaky ; but it is very pleasant before it is too stale.

This fruit lasts in season eight months in the year,

during which time the natives eat no other sort of
food of bread kind. I did never see of this fruit any
where but here (Guam). The natives told us that
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id-fniit. there is plenty of this fruit growing on the rest of

the Ladrone Islands, and I did never hear of it any-

where else." The bread-fruit, however, is found in

still greater profusion, and in equal perfection,

on many of the groups of islands scattered through-

out the South Pacific Ocean ; nor is it confined to

them exclusively, but their soil and climate seem to

correspond more intimately with the conditions of

its vegetation.

event There are two leading species of this plant, which
cies. are characterized by the presence or absence of

seeds ; the latter being the preferable kind, and
that which is cultivated more carefully for its pro-

duce. The natives of the South Sea Islands maintain,

however, that eight different species, or rather varie-

ties, may be distinguished, and for which they have
the following names : Patteah, Eroroo, Awanna,
Mi-re, Oree, Powerro, Appeere, Rowdeah. The
leaf of the first, fourth, and eighth, differs from that

of the rest ; the fourth being more sinuated, and the

eighth having a large broad leaf, not at all sinuated.

. In the first, also, the fruit is rather larger, and of a

more oblong form, while in the last it is round, and
not above half the size of the others. European ob-

^
servers, however, do not seem, in general, disposed

" to recognise these as essential distinctions, although

they admit other varieties,

t As Dampier observes, the bread-fruit is a large

tree, growing to the height of forty feet or more. It

is thick in the stem, and has a luxuriant foliage. The
trunk is upright, the wood soft, smooth, and yellow-

ish ; and wherever the tree is wounded, a glutinous

fluid exudes. The branches form an ample head, al-

most globular; the leaves are eighteen inches long,

and eleven broad, i-esembling those of the oak, or

the fig tree, from their deep sinuosities. The younger
leaves, like all the more tender plants of the tree,

are glutinous to the touch. The male-flowers are

among the upper leaves, and the female flowers at

the ends of the twigs. But it is the fruit which
constitutes the value of the plant, and this is a very
large berry, according to botanists, with a reticulated

surface, resembling a cocoa-nut or melon in size and
form, nine inches in length. It is filled with a white
farinaceous fibrous pulp, which becomes juicy and
yellow when the fruit is ripe ; and the edible portion

lies between the skin, which is green, and a core in

the centre, which is about an inch in diameter,

las During a considerable portion of the year, the
to a bread-fruit affords the chief sustenance of the Socie-

ty Islanders. It is prepared after different fashions,

and its taste depends in a great measure on the mode
of preparation. It is insipid, slightly sweet, some-

t what resembling wheaten bread mixed with Jerusa-

I
lem artichokes, and some compare it to a cake made

I of flour, egg, sugar, milk, and butter. In general,

I it is cut into several pieces, and roasted or baked in

p a hole made in the ground, which is paved round
with large smooth stones ; and then it resembles a

boHed potatoe, not being so farinaceous as a good
one, but more so than those of ordinary quality.

The stones are previously heated by a fire, kindled

in the excavation, and the bread-fruit, being wrapped
in a banana leaf, is laid upon them, and covered with

leaves and, hot stones. In Otaheite, and in the
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West Indian Islands, several dishes are made of it ; Bread-fruit,

either by thus baking it in an oven entire, when it 18^*^"^"^
considered to equal or surpass any kind of bread

;

by adding water, or the milk of the cocoa nut, by-

boiling it, or forming it into a paste. This last is

accomplished by taking the fruit before attaining

complete maturity, and laying it in heaps, closely

covered up with leaves, where it undergoes fermen-
tation, and becomes disagreeably sweet. The core
being then drawn out, the fruit or pulp is thrown
into a paved excavation, and the whole covered up
with leaves, whereon heavy stones are laid : it un-
dergoes a second fermentation, and becomes sour,

after which it will suffer no change for a long time.

A leaven may be thus formed of it, which is baked
as occasion requires. In the Island of Nukahiwa,
an agreeable beverage can be obtained from it, and
in the West Indies it can be baked like biscuit, and
will keep nearly as long. The fruit is in greatest
perfiection about a week before beginning to ripen,

which is easily recognised by the skin changing to a
brownish cast, and from small granulations of the
juice. In the West Indies, it is soft and yellow when
ripe, and is in taste and smell like a very ripe melon.
Hogs, dogs, and poultry then feed on it readily.

Besides this, the bread-fruit-tree proper, there is one
that has been long known in India and the Eastern
Islands, of which the fruit contains from forty to an
hundred farinaceous seeds, in appearance resembling
chesnuts. These when roasted or boiled are more
grateful to many persons than the bread-fruit, and
the negroes are very fond of them. The external
characters of the tree are scarcely to be distinguish-

ed from those of the other, and the chief distinction

lies in the fruit, which attains nearly the size of that

we have described, and is covered with prickles like

a hedgehog. It grows from the seed with rapid ve-
getation, and attains larger dimensions than the
proper bread-fruit-tree.

The natives of those islands producing this useful Us other

vegetable, collect it without the smallest trouble ;
"s^**

they have only to climb the tree to gather the fruit.

Nor is this the sole purpose to which it is converted,

for they have a method of fabricating cloth from the

bark ; the leaves are substituted for towels, and the

wood is employed in the construction of their boats

and houses. A kind of cement and birdlime is also

prepared by boiling the juice exuding from the bark
in cocoa-nut oil.

It appears that there are other vegetables of this Its cultiva-

class, producing fruit of inferior quality, but ontion*

that account receiving less attention. The bread-

fruit proper is of easy cultivation in its native soil.

In some of the Islands it seems an indigenous pro-

duct, and springs from the root of old trees, without

any care ; in others, it requires simply to be put into

the earth. The trees flourish with greatest luxu-

riance on rising grounds ; and it has been remarked,

that where the hills of the Sandwich Islands rise al-

most perpendicularly in a great variety ofpeaks, their

steep declivities, and the deep valleys intervening, are

covered with trees, among which the bread-fruit is

particularly abundant. It has also been observed, that

although we are accustomed to consider Otaheite as

of the greatest fertility in this plant, the trees of
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KreaJ-fruit. the Sandwich Islands produce double the quantity
.^^"^^of fruit. Though nearly of the same height, the

branches begin to shoot out much lower from the
trunk, and with greater luxuriance. In Otaheite,
they are propagated by suckers from the root, which
are best transplanted in wet weather, when the
earth forms balls around them ; then they are not
liable to suffer from removal. This valuable plant is

widely diffused in the Southern and Eastern Isles,

and it is generally found throughout the great Paci-
fic Ocean. It grows on Amboyna, the Banda
Islands, Timor, and the Ladrones; but it is mora
specially the object of care and cultivation in the
Marquesas, and the Friendly and Society Islands,
where it vegetates in uncommon luxuriance and pro-
fusion.

AUempis to The great utility of the bread-fruit as an article of

it'r'he
subsistence for mankind, has, at different times, led

West In-
speculations on the possibility of naturalizing it in

dies. places where it is not of spontaneous growth. M.
de Poive, the philosophic Governor of the Mauritius,
succeeded in introducing it there, and in the Isle of
Bourbon, whither it was conveyed by M. de Sonnerat
from Lu^on in the Philippine Islands. Being found
in the greatest luxuriance under the same latitudes
as the British West India Islands, and in a chmate
not dissimilar, Government deemed the transmis-
sion of it thither, both as practicable without much
difficulty, and as promising a future store of subsist-
ence for the inhabitants. An expedition was therefore
fitted out, with particular caie, under the command
of Captain, then Lieutenant Bligh, who sailed in the
Bounty store ship, for the South Seas, in December
1787. This vessel was prepared so as to receive a
great many bread-fruit and other plants, which would
have proved a valuable acquisition to the colonists
of the West Indies, and some which were expected
to succeed under the culture of the curious in Great
Britain. The Bounty arrived in safety at Otaheite,
the principal place of her destination, and took on
board 1015 bread-fruit plants, besides a great va-
riety of different species of other plants, and after
remaining twenty-three weeks, which were busily
occupied, set sail on the 4th of April 1789. But
it is unnecessary to say more of the expedition,
which was rendered totally abortive by a mutiny
ensuing three weeks subsequent to its departure;
the cause of which still remains in obscurity. The
Captain and eighteen adherents were barbarously

, turned adrift in an open boat, wherein they suffered
incredible hardships, and, after a navigation of 3600
miles, reached the Island of Timor, having lost only
one of their number, who was murdered by the sa-
vages of an intermediate Island. Notwithstanding
the unfortunate result of this voyage, the object was
still kept in view, and a new expedition planned
with still greater precaution tlian the former ; and
it has been said that his present Majesty, King
George III. took a lively interest in conferring so
important a benefit on a distant part of his people.
Captain Bligh having arrived in England, was ap-
pomted to the command of the Providence and As-
sistance, two vessels specially fitted out as before

;

and part of their complement consisted of two gar-
deners, to take the management of the plants col-

lected. The vessels sailed in August 179I, reached Bread-fi
Van Dieraen's Land in February 1792, and anchored
at Otaheite in February followuig. Here they re-
mained above three months, and obtained even a
greater store of plants than formerly; for there were
now 1281 pots and tubs, whereas the first number
of the bread-fruit-trees, in 1789, did not exceed 887.
Captain Bligh, in returning, made a dangerous voy-
age through Endeavour Straits, the exploring of
which was part of his former instructions, and an-
chored at Coupang m the Island of Timor, where he

- substituted many other plants for those that had
died. He then sailed for the West Indies, and,
touching at St Helena, landed some bread-fruit
plants, and took on board those of different species.
The object of his voyage was at length completed
by reaching the Island of St Vincent's in January
1793, where he committed 544 plants, of which
833 were bread-fruit, to the care of Dr Anderson,
Superintendent of the Botanical Garden, and substi-
tuted for them 4()7 of different species, designed for
his Majesty's garden at Kew. In the next place,
Captain Bligh landed 623 plants, of which 347 were
bread-fruit, at Port Royal in the Island of Jamaica,
and replaced them with a farther collection for the
King, with which he arrived in England on the
2d of August 1793. Five years and eight months
had thus been occupied in accomplishing the de-
sirable purpose of these two expeditions. But it

belonged especially to Britain, by whom a fami-
liar intercourse with the southern Islanders was first

opened up, to effect an object of so much import-
ance.

Nevertheless, some have been found inclined to
challenge the wisdom of so difficult and expensive
an experiment; both because the expectations of
those who looked for an inexhaustible source of
subsistence were not speedily realized ; and be-
cause the places the best adapted for its culture al-

ready possess another vegetable, the plantain, which
is much more grateful to the negroes, for whom the
bread-fruit was principally designed. It has been
argued, that the bread-fruit-tree requires consider-
able care in cultivation, that its progress to maturity
is slow, though in Britain it would appear extremely
rapid. Three years are required to reap the fruit

;

the plantain demands no care, while it produces its

crop in fifteen months; thus giving it a decided
preference in the opinion of the Colonist, who is al-

ways impatient for a return. Further, that wher-
ever any vegetable, already relished by the inhabi-
tants of a district, is completely established, they
will always reject what they think less agreeable.
These arguments have certainly had considerable
weight ;

probably, however, from not duly appreci-
ating the difficulties attendant on such an experi-
ment as the naturalization of plants. But were we
to take a retrospect of all the obstacles which have
opposed the cultivation of many species of grain
and fruits at present not uncommon in Britain, it

would be very evident that success has resulted only
from the most patient and laborious attention. Po-
sitive conclusions on this subject, are perhaps as yet
premature.

In the year 1777> a premium was offered by the
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id-fruil. Society for the Encouragement of Arts and Manu-

factures, to any individual who should bring the

bread-fruit plant from the South Sea Islands in a

state of vegetation to the West Indies, and the gold

medal was awarded, in 1 793, to Captain Bligh accord-

ingly. That Society, with the laudable design of

promoting its culture, continued to offer further pre-

miums for the greatest number of plants raised in

the British settlements ; and in consequence a silver

medal was awarded to Dr Anderson, Superintendent

of the Botanical Garden at St Vincent's in 1798;
and, in 1802, the gold medal to the Honourable Jo-

seph Robley, Governor of the Island of Tobago.

From the course adopted by these two Cultivators,

the history of the bread-fruit has received much elu-

cidation, and we shall comprise it in a few observa-

f tions.
suit of Robley received three plants from Dr Ander-

jpjg^" son in June 1793, which he planted in very deep

I

* rich soil, and paid them every attention, in hopes of

procuring shoots. They flourished exceedingly,

produced fruit in 1795, and continued to do so un-

til autumn 1801, after which we have no notices re-

specting them. Being disappointed of obtaining

f, suckers, Mr Robley applied to Dr Anderson, who ad-

vised him to lay bare some of the uppermost roots,

and to wound them very deeply ; and having foUow-
" ed these directions in October 1800, they almost im-

mediately began to put forth shoots in abundance.

In December, 120 fine plants were thus obtained,

which Mr Robley placed in baskets containing about

a gallon of good rich loose soil, and deposited them
in the shade, in the vicinity of water. With this ele-

ment also they were refreshed when the weather re-

quired it. Baskets were preferred to pots for the

plants, from being lighter and more easily removed.

Likewise, because when deposited in the place where
they were ultimately to remain, the baskets would

i speedily rot, and not repress the growth of the plant,

which would then extend its roots. European Culti-

vators would do well to attend to the beneficial use

of baskets, for it too often happens that a tender plant

is wounded in removing it from a pot, or that the

earth surroun/iing it is so deranged and displaced,
* that no subsequent care can preserve it from destruc-

tion. Encouraged by the successful issue of these

previous experiments, Mr Robley prepared a point of

land of loose sandy soil, bounded by a salt lagoon

and the sea, for receiving a large plantation. When
the tide filled, brackish water was to be found every-

1 where at the depth of two feet and a half from the
' surface ; but it had been observed in some of the

South Sea Islands, that bread-fruit-trees grew in

full vigour, though brackish water bathed their roots,

and the point was otherwise defended from the en-

croachments of the sea by an artificial bank. The
land being ploughed and harrowed twice, was divided

into beds stretching across from the sea to the la-

goon : the beds were 27 feet in breadth, and the

plants put into the earth in the middle of each,

and exactly at the distance of 27 feet asunder
—thus leaving a large space for their vegeta-

tion. Mr Robley 's expectations were not disappoint-

ed. In August 1801, he had 153 plants in a flou-

irishing condition ; and, prosecuting the object still
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yeaK, 371 on the point of land, of which no less than '^^V^*''

319 plants were in a flourishing, and some of them
in a productive state. He transmitted specimens of

the fruit to England preserved in vinegar, as it will

not keep above two days after being taken from the

tree ; as also of the dried leaves and blossom. Other
correspondents, nearly about the same time, sent spe-

cimens of cakes made from the bread-fruit converted

to flour, which were extremely well flavoured ; and it

seemed that a dry nutritious food, resembling Tapi-

oca in appearance and quality, might be prepared
from it. The vegetation of this plant is very rapid.

Ten of those committed to the care of Dr Anderson,
in 1 793, were about two feet high, and half an inch

in diameter ; and he observed, that, in the year 1798,
most of the trees in the Botanical Garden at St Vin-

cent's were above 30 feet high, and the stem two feet

above the ground was from three feet to three and a
half in circumference. From the remarks he- was
enabled to make in this interval on the varieties of

the tree in the Botanical Garden, it appeared that

the fruit came out in succession during the greater

part of the year, but less of it between November
and March than at any other time. The number
produced by a single tree was very great, being often

in clusters of five and six, and bending the lower
branches to the ground. According to the different-

varieties, the fruit was of various shapes and sizes, -

weighing from four to ten pounds, some smooth,
others rough and tuberculated". When taken from
the tree before maturity, the juice appeared of the

consistence and colour of milk, and in taste some-
what similar. It issued for above ten minutes in an
uninterrupted stream, and thickened into a glutinous

and adhesive substance. Three months were requir-

ed to bring the fruit to perfection, which, as above
remarked, is about a week before it begins to ripen.

Besides the Otaheitan bread-fruit, Captain Bligh left

some of the East India bread-fruit in the Botanical

Garden. But this proved of infinitely inferior qua-
lity, and a very indifferent substitute for it. It was
ill-shaped, of a soft pulpy substance, and, like the

other, wanting seeds, and propagating itself by suck-
ers springing from the root.

A species of fruit, bearing considerable analogy to Bread-friiit

those above described, is found on the Nicobar ofthe Nioo-

Islands, but we are unacquainted with the degree Island*

of attention it has received, either for the purpose of .

illustrating its natural history, or for economical uses.

It is not less beneficial, however, to the natives. The
ti-ee producing this fruit vegetates promiscuously
with others in the woods, but preferring a humid
soil. Its trunk is straight, thirty or thirty-five feet

in height, and from ten inches to two feet in circum-
ference. The roots spring from it above the sur-

face, and do not penetrate deep into the earth. The
leaves are disposed like the large calyx of a flower;

they are three feet long and four inches broad, of a
dark green hue and tenacious substance. A long
time elapses before the tree produces fruit, not less

than about the period of human life. It then forms
at the bottom of the leaves, from which it proceeds
as it is enlarged, and, when nearly ripe, it changes
from green to yellowish colour. This is the propep
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water.

^IJread.truit period for gathering it, when its weight is between

Break-
and 40 pounds. The exterior surface is cut o% and

the fruit is boiled in earthen pots covered with leaves,

during several hours, on a slow fire
; when, becom-

ing soft and friable, the preparation is sufficient, and
the fruit is then exposed to the air, and is next form-
ed into a mass not unlike maize, either in taste or
colour. It may be preserved a long time, but expo-
sure to the atmosphere occasions acidity. The plant
producing this fruit, however, is not of the same ge-
nus as those above described, although its fruit is

converted to similar uses, but is rather a kind of
palm which it might be useful to naturalize in the
eastern possessions of Britain. (s.)

BREAKWATER, is any obstruction of wood,
stone, or other material, as a boom or raft of wood,
sunken vessels, &c., placed before the entrance of a
port or harbour; or, any projection from the land
into the sea, as a pier, mole or jetty, so placed as to

break the force of the vi'aves, and prevent their

action on ships and vessels lying at anchor within

them. Tlius, the piers of the ancient Piricus and of
Rhodes ; the moles of Naples, Genoa, and Castella-

mare ; the piers of Ramsgate, Margate, Folkstone,

Howth, and the wooden-dike de Richlieu, thrown
across the port of Rochelie, may all be denominated
JBreaktvaters. In French it is sometimes called

Baitre d'Eau ; a name which appears to have been
. applied to the mole at Tangier, a work com-
menced in 1763, under the direction of Lord Ti-

viot, Sir J. Lawson, and Sir Hugh Cholmley, and
finished, or rather discontinued, in 1776, after

having cost this nation the sum of L. 243,897,
5s. 4^d. The term Breakvjater, hovvevei', has, of
late years, been considered as more peculiarl)'^ ap-
propriate to large insulated dikes of stone, whether
of regular masonry or sunk promiscuously in rough
masses, so placed, as to form an artificial island

across the mouth of an open roadstead, and thereby,
from obstructing and breaking the waves of the sea,

to convert a dangerous anchorage into a safe and
commodious harbour for the reception of ships of
war or merchantmen.
Of this description of dike, for creating an artifi-

cial harbour on a grand scale, fit for the reception of
ships of war of the largest class, there are two re-

markable examples in the Breakwater of Cherbourg
and that of Plymouth,—the one after thirty years of
almost uninterrupted labour still very far from being
completed ; the other, in the course of about four

years, in a much more forward state, and if neces-

sary, capable of being completed in the course of
two years.

Breakwater of Cherbourg. In M.de Cessart's

Description des Travaux Hydrauliques^ will be
Onerbomg.

f^y^j^ a very minute and laborious detail of all the

preparatory operations, the progress and the expence
of constructing the Breakwater of Cherbourg, up
to the period of the Revolution, But the history of
this great undertaking is summarily stated in a re-

port made to the National Assembly in 1791, by M.
de Curt, in the name of its Committee of Marine,
concerning the Marine Establishment of Cherbourg.

Its History. It had always been, a sotirce of considerable an-

noyance to the French (and more particularly since

the demolition of the works aad basin of Dunkirk,

Breiik.

water of

which cost them more regret than the useless and ex-
pensive projects for that port ever could be worth),
that while the whole line of their coast, bordering
on the English Channel, presented only sandy
shores with shallow water, or an iron-bound coast
bristled with rocks. Nature had lavished on their
" eternal rival" of the opposite coast, the incalcu-

C 3.(1Vtin ttl^GS of a succession of deep and com-
modious harbours, or of safe and extensive road-
steads, inviting their possessors to commerce and
navigation, and placing in their grasp " the sceptre
and the sovereignty of the seas." M. Curt ob-
serves, that « the misfortunes of I,a Hogue, which all
the talents of Tourville could not prevent, taught
Louis XIV., that, in completing the defence of his
frontiers by land, he had too much neglected his
frontiers on the sea ; that this great prince, however,
profiting by experience, soon discovered that Eng-
land owed the superiority of her marine to the mili-
tary establishments which she possessed in the Chan-
nel." With a view of securing to France similar
advantages, the Marechal de Vauban was directed
to visit the coasts of Normandy, for the purpose of
adopting measures for placing in security, against
hostile attacks, all such bays, harbours, and inlets, as
were favourable for the disembarkation of troops;
'^nd to furnish plans of such works as he might judge
to be necessary, not only for military, but for naval
purposes. Among other projects, he reported that
the roadstead of Cherbourg possessed the means of
attack, of defence, and of protection ; that it was
very capable of exerting an influence on maritime
war, and in their commercial relations with the
northern powers ; that it Was the spot on which the
head-^marters should be established on the coast of
the Channel

; and, in short, that it was a central ad-
vance post with regard to England. He moreover
reported, that it might be made a port for the safe
retreat of a squadron crippled by stormy weather,
or beaten by an enemy, or even for the reception of
a victorious fleet with its prizes. By thus convert-
ing the present exposed roadstead of Cherbourg into
a safe and protected anchorage for a fleet of men of
war, France, he said, would be able»to watch the
motions of England ; to oblige her at all times to
keep a corresponding fleet in the Channel ; and to
menace her shores with invasion of which she at all

times stood so much in dread.
Opinions, however, being divided between the ad-

vantages of La Hogue and Cherbourg, Louis XVI.,
immediately after the conclusion of the American
War, issued his directions to M. de Castries, Secre-
tary of State for the Marine, to appoint a special
commission, to consider and report' which of these
two roadsteads combined the most advantages, and
was, in all respects, preferable for constructing a
port and naval arsenal capable of receiving and
equipping from 80 to 100 vessels of war of different

descriptions. The Commissioners had little hesita-
tion in deciding upon Cherbourg, because; by means
of a Breakwater, it would be capable not only of ad-
mitting a fleet to ride securely at anchor when thus
sheltered from the sea, but also of affording them
protection against any attempt of an enemy. It was
added, that Cherbourg was an admirable place for

watching Portsmouth, without appearing fo have
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ence recollected what an excellent anchorage Spit-

head was for watching Cherbourg.

Directions were accordingly given to M. de Caux,

Commanding Officer of Engineers at Cherbourg,

to commence, as a preparatory measure, with the

construction of a fort on the Island of Pelee, and

another on Du Homet, according to plans given

in by Vauban in 16'79 ; hy these works the road-

stead would be flanked on the right and left. The
interval, however, being found too great to afford

sufficient protection to all the ships that might re-

quire to be anchored in the roadstead, M. de Caux
presented a plan to the Minister at War for con-

structing an intermediate fort in the sea, which

should be casemated, and sufficiently large to con-

tain all the buildings necessary for a garrison. The
surrounding walls were proposed to be sunk in cais-

sons of 6060 feet square at the base, and 52 feet

high. The top of the platform was to be 80 feet

liigh from the bottom of the sea, and the area cf its

surface 1000 square toises. This plan, however, was

not considered to give sufficient shelter to a fleet

from the winds and waves, and new projects were
called for by the Government.

In 1777, M. de la Bretonniere, Capitaine deVais-

seau, one of the commissioners who had been named
to report on the comparative merits of the two road-

steads of Cherbourg and La Hogue, had addressed

a memorial to the Minister of Marine, in which he

expatiated, at great length, on the numerous advan-

tages held out by the former, and particularly with

regard to the security of the anchorage. He pro-

posed to construct, at the distance of a league in the

sea, a stone dike of 2000 toises in length, leaving

three open passages into the roadstead it was in-

tended to cover ; one" in the middle, and one at each
extremity. This dike, like that which was sunk be-

fore Rochelle, was proposed to have as its nucleus

a number of ships filled with masonry, floated off

and sunk in proper situations, and afterwards to be
cased with large sunken stones, to the height of 50
feet above the bottom of the sea. The reason as-

signed for sinking the stone vessels was the supposi-

tion that an under current might cause so much
motion at the bottom of the sea as would derange
the level, and work away the loose stones ; so little

appears at that time to have been known of the in-

creasing tranquillity of the waves of the sea, in pro-

portion to the increasing depth of water.

On this plan the commissioners observed, 1. That
in oj-der to construct a dike of 2000 toises in length,

with sloping sides proportioned to its height, there

would be required so great a number of old ships as

could hardly be collected in all France in less than

ten years ;
and, if purchased from foreigners, the

expence would be enormous. 2. That the assem-

bling and employing the necessary number of sea-

men would be next to impossible, but, if possible,

highly impolitic, when, just at the close of a mari-

time war, commerce felt a pressing want of their ser-

vices ; whereas it might be practicable, and would be
advantageous, to employ the military for some time
before disbanding them. 3. That no comparison
would hold good between the roadstead of Cher-
bourg with an opening to the sea of 3600 toises, and
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a depth of 40 to 42 feet of water at the lowest ebb,

and the closing up the entrance of the port of Ro-

chelle, which is only 740 toises in length, and the

depth of water only live or six toises. 4. That the

upper part of the projected dike, being exposed to

the violent action of the sea, the stability of that

part could not be depended on ; and besides, a dike

covered at high spring-tides with 18 feet water would

not fulfil the two indispensable conditions—smooth

water, and protection against an enemy. These ar-

guments were deemed conclusive, and the plan of

M. de la Bretonniere was abandoned.

In I78I, M. de Cessart, Inspector-General of

Bridges and Embankments, received directions to

prepare a plan that should cover a fleet of 80 to

100 ships of war in the roadstead of Cherbourg, from
the attack of an enemy, and protect them against

the elements. M. de Cessart was fully aware that, to

raise a barrier in front of this roadstead, and in the

middle of the sea, capable of resisting the impetuosi-

ty of the waves, and repelling the enterprises of the

enemy, was no easy task. " Nothing," says he, " that

I had ever performed, or that I had ever read of, in an-

cient or modern history, appeared to me to be worthy
of being placed in comparison with the grandeur of
this project." He suggested, as the preferable and only-

mode of answering the purpose of producing smooth
water in the roadstead, that, in the place of one con-
tinued dike or mole, a number of large masses, se-

parated from each other, of a circular form, with an
elevation greatly inclined, should be substituted ; in

short, a series of truncated cones, which, touching
each other at their bases, might present to the sea at

the surface, alternate obstacles and openings, and
thus interrupt and break down the waves previous

to their entering the harbour. He also considered

that, as these openings at the surface would not ex-

ceed 72 feet, a sufficient barrier would be formed
against the passage of an enemy's vessel ; and that,

if necessary, in time of war, it might be rendered
still more secure by placing strong chains of iron

across the intervals. It was proposed to construct

these conical caissons, of wood, the number of which
to cover a front of 2000 toises would amount to ^90,

which, at 360,000 livres for each cone, would cause

a total expence of 32,400,000 for the whole. The
number, however, was afterwards reduced to 64,

and the time estimated for completing the work 13
years. Each cone was to be 150 feet in diameter at

the base, and 60 feet in diameter at the top, and
from 60 to 70 feet in heighth, the depth of water

at spring-tides, in the line in which they were intend-

ed to be sunk, varying from about 56 to 70 feet.

They were proposed to be sunk without any bottoms

in them, by which the upward resistance of the water

acting on a base whose surface was equal to

17,678 square feet, would be avoided. The caissons

floated off by casks, attached to their inner and outer

circumference, being towed to the spot where they

were destined to be sunk, were then to be filled with

stones to the tops, and left for a while to settle

;

after which the upper part, commencing with the

line of lowVater, was to be built with masonry laid

in pozzolana, and encased with stones of granite.

This plan of a stone dike or Breakwater being

3 t
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Break- laid in detail before the Minister of Marine, it was vessels, which were to be employed in transporting Break-

^/^^^^ deemed proper, on a subject so entirely novel, and of the stones from thence by sea.
^^r^*-' such great national importance, to consult the ablest On the 6th June 1784, the first cone was floated

men in France, before any steps should be taken for off and sunk, and the second on the 7th July follow-
carrying it into execution. The details were ac- ing, in presence of 10,000 spectators, assembled on
cordingly submitted to the four commissioners, M. the shores and quays of Cherbourg ; but before the
de Borda, a naval officer and Member of the Acade- cavity of the latter could be filled with stones, a
my of Sciences ; M. de Fleurieu, Capitaine de Vais- storm, in the month of August, which continued
seau, and Director of Ports and Naval Arsenals, five days, entirely demolished the upper part of this

afterwards Minister of INIarine; M. Peronnet, Mem- cone. In the course of this summer the quantity of
ber of the Academy of Sciences, Chief Engineer of stones sunk within the cavities of the two cones,
Bridges and Embankments ; and M. de Chezy, In- outside their bases, and in the intermediate space,
spector and Director of the School of Engineers, amounted to 4600 cubic toises, or about 65,000 tons.

They recommended that, in the first instance, an In 1785, three more cones were completed and
experimental cone should be constructed, and float- sunk at irregular intervals

;
and, at the end of that

ed olF. Instead, however, of 60 feet in height, the year, the quantity sunk amounted to 1 7,767 cubic
cone made at Havre was only 36 feet; the circum- toises, or about 250,000 tons. In 1786, five addi-
ference of its base 472 feet, and having a slope of 60 tional cones were completed and sunk ; one of them
degrees ; the upper circumference was 339 feet, in presence of the King ; and the quantity of stones
Within the exterior cone, and at the distance of 5 thrown within them, and deposited on the dike con-
feet 10 inches from it, was an interior and concentric necting the cones, amounted, at the end of this year,
cone, bound together by beams of wood, pointing to to 42,862 cubic toises, or 600,000 tons. In 1787,
the common centre, each being the section of the five more cones were sunk and filled with stones,
radius. The frame of each cone was composed of making, in the whole, fifteen ; and the distance be-
80 large upright beams, 24 feet long and 1 foot tween the first and fifteentli cone was 1203 toises,

square. On these were erected 80 more, of 14 feet and the quantity of stones deposited within these
in length, making in the whole 320 of these large cones and the connecting dike, at the end of this

uprights ; the machine was then planked, hooped, year, amounted to 71,585 cubic toises, or more than
and firmly fixed together with iron bolts. 1,000,000 tons. The violent gales of wind that were
The cone at Havre being completed, the next frequent in November and December, carried away

operation was to tow it off to the particular spot all the upper parts of the five cones which were
where it was to be sunk. Being open at the bottom, sunk this year. In 1788, three more were sunk, but
it was found necessary to attach to the lower circum- the upper parts of the first two were carried away
ference 284 large casks, part to the exterior and part as the others had been ; the height of the third was,
to the interior cone ; besides 50 casks, attached by therefore, reduced, so as to be, when sunk, on a
lines of equal lengths, from the bottom of the inner level witii low water; but this cone was upset and
circle, to float towards the centre, and thus assist in soon went to pieces.

keeping it upright and steady. It was easy enough. The enormous expence, and the delay that had
by these means, to float off a vessel of this kind. M. been occasioned in completing and sinking these
de Cessart observes, that the force of 7200 pounds eighteen cones, exhausted the patience of the Govern,
produced by a capstan, was found sufficient to draw ment, so that, in the following year, 1789, it caused
it on the water, to a distance equal to the length of the three cones, then on the building slips, to be
its own diameter, or about 25 toises, in two minutes, sold for whatever they would fetch.

" The success of the experiment made at Havre," The total quantity of stone that was sunk within
says M. Curt, " had inspired such veneration for the the cones, and on the intermediate dike, from the
conical caissons, that those persons who had been year 1784 to the end of December 1790, being
most disposed to object to the plan, were now oblig- seven years, amounted to 373,359 cubic toises, or
cd to be silent." The result of the experiment at about 5,300,000 tons.

once decided the Government to commence opera- These 18 cones being sunk at irregular distances
tions at Cherbourg. M. de Cessart was appointed from each other, some being 25 toises, and others
director of the works, with four Engineers to assist at 300 toises from centre to centre, occupied a line
him. A permanent council, consisting of Command- of 1950 toises in length. The distance of the first

ers in Chief, Directors, Engineers, &c. was ordered cone from the Island Pelee, on the east, was 510,
to reside, for six summer months, at Cherbourg, and and of the eighteenth to Fort Querqueville on the
the other six in Paris; and a considerable body of west 1200 toises; so that the whole entrance or
troops were marched down to the neighbourhood, to opening of the roadstead of Cherbourg was original-
furnish a competent number of artificers and labour- ly 3660 toises, more than one-half of which was now
ers, to be employed on this great national undertaking, imperfectly covered by the breakwater.

In 1783, the buildings were commenced for lodg- The expence of this great undertaking was not,
ing the principal officers of the civil and military de- we suspect, accurately known, and could not, proba-
partraents, and their respective establishments ; a bly, be ascertained. M. de Cessart estimates the
naval yard marked out and inclosed,—roads of com- eighteen cones alone, at 6,231,407 livres, or about
munication opened with the forts,—and at Becquet, L. 260,000; and the total expence incurred between
about a league to the eastward of Cherbourg, a small the 1st April 1783 and the 1st January I791, he
harbour was dug out for the reception of about 80 states as under

;
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2,462,369 9
1,560,560 9

rcak- Livres.

• The value of the materials of the

cones

The value of the workmanship

The conveyance and sinking of

stones - - 14,880,074 2 5

Incidental expences for buildings,

magazines, &c. - - 2,359,489 5 0

Contingent expences - 395,926 13 4

Making the general total 21,658,420 0 0

or L.900,000 Sterling. In this estimate the extra

pay to the troops and seamen employed, would not

appear to be included ; for M. de Curt, in his re-

port to the National Assembly, states the total ex-

pence to have amounted to 32,000,000 livrea, or

L. 1,300,000 Sterling; and that a farther sum would

be required of 879,648 livres, to bring the top of the

dike to an uniform height, namely, a little above the

level of the surface, at low water, of ordinary tides.

The number of people employed was prodigious.

To enable M. de Cessart to complete and sink five

cones a-year, he found it necessary to employ 250
carpenters, 30 blacksmiths, 200 stone-hewers, and

200 masons,—in all 680 artificers. The number of

quarrymen, and others, employed in transporting

174,720 cubic toises of stone for the 64 cones ori-

ginally intended, or 13,650 yearly, was estimated at

400 workmen, 100 horses, 30 drivers, 24 chasses-

marees, each carrying seven cubic toises, or about

98 tons, with 100 seamen
;
making an aggregate, for

this service, of 526 men, and for the whole operation

from 1200 to 1500 artificers and laboui-ers, to which

were actually superadded about 3000 soldiers.

A very consideriible part of the expence might

have been saved by dispensing altogether with the

cones, all of which burst, as might have been ex-

pected from the superincumbent weight of a deep co-

lumn of water, pressing the stones within against

their sides. The 9th cone, which was sunk in 1786,

went to pieces in 1800, after standing fourteen years;

another reached the duration of five years ; six re-

mained on an average about four years ; and all the

rest went in pieces within a year from tlie time of

their being sunk.

The failure of the cones, and the breaking out of

the Revolution, put an entire stop, for some time, to

ail operations at Cherbourg. The attention, how-

ever, of the National Assembly was speedily called

to what they considered to be an object of great na-

tional importance. In 1791 they directed their

Committee for the Marine to make out a detailed

report of the operations that had already been car-

* ried on. On this report being given in by M. de
Curt, in the name of the Committee, it was read and
approved by the Assembly, and funds to a certain

extent decreed, to complete the undertaking on a

new plan proposed by M. de Cessart. The principal

feature of this plan was that of casing over the sur-

face of the dike as it then stood with large blocks

of stone ; and to carry the height of the breakwater

along the whole of its extent, so far above the high

water mark of spring-tides, as to x*ender it capable of

receiving batteries on the summit, at the middle, and

at the two extremities.

The slope of the side next to the roadstead was

found on examination to sustain itself unaltered at

an angle of 45 degrees, but the slope on the side

next to the sea, whose base was three for one of

height, had given way to the depth of fourteen feet

below the low water mark ; and the materials being

composed of small stones, were washed away, and
had formed themselves into a prolonged slope of

one foot only in height for ten feet of base, which

was therefore concluded to be the natural slope made
by the sea when acting upon a shingly shore ; a
conclusion, however, too vague to be correct, as the

slope occasioned by the action of the sea must de*

pend on the nature of the materials against which it

acts, and the force and direction of the acting

power. A sandy beach, for instance, has invariably

the most gradual slope, gravel the next, shingles the

next, and large masses of rock or stone, the most pre-

cipitous. At the present time, the stones of the

breakwater, by constant friction, have worn away
the sharp angles, and it has been found that the

base on the side next to the sea is on the average

fully eleven for one of perpendicular height.

It was proposed, therefore, to cover the side with

a coating of stone 12 feet thick, to consist of blocks

of 12, 15, 20, and 30 cubic feet, or from one to two

tons each, which casing was to be carried to the

height of 12 feet above the high water mark of the

highest spring-tides ; the size of the stones to in-

crease towards the summit, so as to be capable of

resisting the percussion of the waves, which is there

the strongest. It was calculated that this covering

of 12 feet thick on both sides would require for

each toise in length 70 cubic toises of stone, and
that the whole length of the dike would consequent-

ly require 136,500 cubic toises, which, by deducting

for the vacant spaces between the stones, would be
reduced to 113,750 cubic toises of stone, or about

one million and a half of tons. It was farther cal-

culated, that the expence of quarrying, the transport

to the quays, the loading, conveyance, discharging

machinery, together with the commissioners, clerks,

&c. would cost for each cubic toise deposited on the

dike the sum of 55 livres, which for 113,750 cubic

toises, would amount to 6,256,250 livres, and, adding

for contingencies 600,000 livres, the total estimate

amounted to 6,856,250 livres.

The machinery employed for thus casing the

breakwater may be seen in Plate XXXVII., in which.

Fig. 1 . Represents a section of a lighter on which

it is erected.

AZX is an elevated deck or platform.

Y, three rollers of six inches diameter.

TK, two beams or sheers, moving on trunnions in

grooves at T.

S, hooks to hold the sheers at the proper angle of

inclination.

L, the axle of the windlass or wheels B, round

which the rope of the pullies passes. The wheels

are 12 feet in diameter.

Fig. 2. A chasse-marle laden with blocks of stone.

E, the block and its hook laying hold of an iron

chain round a stone.

F, the stone hoisted to the platform AZ, (fig. 1.)

when the brace i«f unhooked at S ; the hoisting coci-

Break-
water.
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Break- tiaued until the summit K of the sheers is brought
water, wlien they rest against the frame whith sup-

ports the windlass ; the stone F is then lowered upon
the rollers as at M, from whence it is pushed for-

ward by men to the inclined plane, off which it is

rolled into the water upon the side of the dike.

It was calculated that, by employing a certain

number of these machines, 34,090 toises might be

deposited in one year, reckoning only six working

months, or 5682 toises per month, or that 487 su-

perficial toises ofthe dike might be covered in one sea-

son, and the whole completed in four years. Very little

progress, however, had been made at the commence-
ment of the war in 1803. At that period the centre of

the dike only had been brought above the high water

mark, in which was placed a battery and a small garri-

son of soldiers, the whole of which were swept away
by a heavy sea, occasioned by a tremendous gale of

wind in the year 1809, when all the buildings which

had been erected on this part of the breakwater, the

men, women, and children which composed the gar-

rison, together with several workmen, were washed
away ; at the same time, two sloops of war in the

roadstead were driven on shore, and dashed in pieces.

This disaster was such as might have been expected.

The effect of sinking large stones upon the small

ones, already rounded by constant attrition, could

not be otherwise ; the latter acting as so many rol-

lers, carried out the former even beyond the extre-

mity of the base, to which the breakwater had natu-

rally been brought by the action of the sea.

At present small spots only are visible above the

surface of the sea at low water of spring-tides, and
no where such spots exceed three feet in height ; the

intermediate spaces are from 3 to 15 feet below the

surface ; and, taking the average, the whole dike,

from one end to the other, may be about four feet

below the surface of low water at the spring-tides.

Near the middle, however, there is about 100 yards

where the height rises to 18 or 20 feet above high

water, but it exhibits only a shapeless mass of ruins.

In one spot a large heap of stones has been accumu-
lated, as if to try how much weight might safely be
trusted upon it, before the attempt be made to re-

build the fort. The largest of the stones in this mass
may be about four tons, and they descend to the

size of 200 or 300 pounds.

Of the remainder of the dike, very few parts are

visible at low water ; and, at this moment, the great-

er part is four feet below the surface of low water ;

it is sufficiently high, however, to break the force of

the waves, and to make the port of Cherbourg a safe an-

chorage in some winds for about 40 sail of the line.

On the renewal of the war, after the rupture of

the treaty of Amiens, Bonaparte began to bestow a

greater share of attention on the navy of France ; and
- though, for a time, the unparalleled victory of Tra-

falgar checked his efforts, it did not induce him to

abandon them. His plans were vast, and, at the pe-

riod of his fall, were in rapid progress towards their

completion. He had determined on a fleet of 200
sail of the Ime, and the noble port of Antwerp
gave him every facility for ship-building. For the

better security in forming a junction of his two great

fleets of Brest and Antwerp, Cherbourg now became

more valuable, as a convenient port of retreat in case Break,

of accident; but it had no dock-yard, nor means of water,

giving to a ship a large refit or repair. He might have
thought too, as we believe most of our naval officers

do, that a fleet of ships, riding at anchor behind the
breakwater, are easily attackable by fire-ships, as the
same wind which carries a vessel in at one entrance
will carry her out at the other, and the course would
lie directly through the centre of the fleet at anchor.
Besidelfe, it might be possible, in certain winds, under
the lee of the centre part of the breakwater, to bom-
bard a fleet at anchor in the roadstead within it.

He determined, therefore, to establish a large
dock-yard at Cherbourg, not merely for repairing,

but also for the construction of the largest class of
ships of war ; to dig a basin that should contain 50
or 60 sail of the line ; to construct dry-docks and
slips for building and repairing, and to make it a
naval port of the first rank. In 1813, this basin was
completed at an expence, as Bonaparte is said to have
asserted when on board the Northumberland, and
which has since been confirmed, of L. 3,000,000 Ster-
ling. A wet-dock of the same magnitude, commu-
nicating with it, was then commenced, and is now in

progress.

The only description that we have been able to
find in print of this great work, which took ten years
in carrying into execution, is contained in a short
letter from M. Pierre-Aime Lair, Secretary to the
Society of Agriculture and Commerce of Caen, who
was present at the ceremony of opening and conse-
crating the great basin, in presence of the Empress
Mai-ia Louisa, the 27th August 1813. He describes
this basin to be excavated out of a rock of granite
schist, or gneis, the density and hardness of which
increased as the Avorkmen descended from the sur-
face. He compares it to an immense trough dug
out of a single stone, and capable of containing many
milhons of cubic feet of water. We now know, how-
ever, that Mr Lair is mistaken ; that it is not one
mass of rock, but rock and gravel mixed; that
the whole of the sides are cased with a well con-
structed wall of red granite ; and that a noble quay,
built of the same material, and extending between
the two forts of Galet and Homet, separates the ba-
sin and wet-dock from the sea.

The dimensions of the new basin he states to be
about 900 feet in length by 720 in width, and the
average depth 55 feet from the edge of the quay ;

and as this edge is five feet above the high water
mark of the equinoctial spring-tides, the depth of
water in the basin is then 50 feet, and the mass of
water, after making allowance for a slope of the solid

sides inward in an angle of 45° from the height of
about 25 feet, amounts to about 30 millions of cubic
feet ; and that it is calculated to contain about 30
sail of the line. We have reason to think that it is

considerably larger ; about 1 000 feet by 770 feet, and
consequently contains a surface of about 18 acres,
wliich, at three per acre, will contain 54 sail of the
line, and the adjoining wet- dock, when finished, an
equal number. The latter is at this time about two-
thirds completed, and from 300 to 400 men are em-,
ployed in blasting the rock and building granite walls.

The dike or breakwater seems to be abandoned ; the
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works having long been stopped, and the stone ves-

sels going rapidly to decay. The French officers

say, indeed, that it has occasioned the roadstead to

become shallower, by the deposition of sand that has

taken place.

The entrance canal leading from the outer har-

bour into the basin is at right angles to the latter, and

its direction ENE. Its dimensions are as under

:

Feet, In.

Width between the two moles in the direc-

tion of their axis, - - I 96 8

Width at its opening into the basin, 308 8

Length from the axis of the moles or piers

to the line of wall forming the side of the

basin, - - 274 0

The basin, having no gates, is said to be excavat-

ed to the depth of nine feet below the bottom of the

canal, the former having, as before mentioned, 50 feet

water, and the latter only 41 at high spring-tides,

which, as they ebb 20 feet, would leave only 21 feet

in the passage or canal at low water. This inequali-

ty, we presume, is intended to keep the ships afloat

in the basin at low water, when the depth in the

canal is not sufficient for that purpose ; but after so

much expence incurred in digging the basin, one
would suppose a little more might have been ex-

pended in digging the canal to the same depth, so

as to let ships pass into and out of the basin in all

states of the tide ; an advantage of the utmost im-

portance for speedily securing their ships in the

basin, when in danger of an attack from the enemy
in the roadstead, or of speedily putting to sea and
escaping the vigilance of a blockading squadron.

No reason is assigned for leaving the basin without

gates ; but we suspect that Mr Lair is again mis-

taken, and that the passage has depth of water suf-

ficient for ships of the largest class to run into the

basin at all times of the tide. But even here they
do not lie in safety ; for the wide entrance facing the

NE. is covered only in that direction by the Isle

Pelee, so that the water in the basin partakes of the

swell in the road, which is sometimes so great as to

make it necessary to apply 10 or 12 cables to hold
ships steady in the basin.

Another serious inconvenience is likely to arise from
this particular construction of the basin. Whatever
silt or mud is carried in by the tides must be depo-
sited there, and cannot possibly escape. The quan-
tity is probably not very great in the water of the

Channel opposite to Cherbourg, but, higher up, to-

wards Ostend, it is very considerable. When we
took possession of that port, it was found that, in

the course of the Revolutionary war, the harbour,

by neglect, was filled up with six or seven feet of
mud.

Several pieces of cannon are intended to be mount-
ed on the two piers, to protect the entrance into the

basin. On one of them is likewise placed a light-

house, and on the other a Semaphoric telegraph.

Four slips of granite, for building large ships, were
at this time constructed on the southern side of the
basin ; and on each of them was a ship of the line

in progress, L'lnflexible of 118 guns, Le Centaui'e

of 80, Le Jupiter and Le Genereux of 74 guns
eacli. Two otlier ships of the line were on the stocks

without the dock-yard, nearly ready for launching, Bieak-

Le Zelandais of 80, the first line of battle ship laid ^J^^
down at Cherbourg, and the Duguay-Trouin of 74
guns ; and in the roadstead were Le Polonais and
Le Courageux. In the centre of the same side of

the basin, with two slips on each side of it, a noble

dry-dock was cut out (or built rather) of solid gra-

nite, in which ships of the largest class might be
built or repaired. Its dimensions were,

Feet. In.

Length, - - 2S0
Width, - - - 74
Depth, - - - 26 6

Thus the ships built on the four slips may be launch-
ed into the basin, and at once docked out of it.

But few store-houses, or other buildings necessary
for a naval establishment, are yet erected ; but there
is an ample space laid out for every purpose that can
be required to make Cherbourg one of the first na-
val arsenals in Europe ; and a narrow canal, between
the walls of Fort du Homet and the wall of the wet-
dock, leads to a most convenient space for mast-
ponds and mast-houses.

The fortifications for the protection of the an-
chorage in the roadstead, and the new naval arsenal,

are, 1. Querqueville. 2. Fort du Homet. 3. Fort
du Galet. 4. Fort Royal, on Isle Pelee. Fort
Royal, and Fort du Homet, have circular faces to-

wards the sea, with each two tiers of guns, and tur-

rets above them ; the former mounts about 80 guns,
the latter 65, and Querqueville about 30 guns.
The principal channel from the road to the sea is

at the western end of the breakwater, which, for
large ships, is not more than half a mile in width

;

and this want of space will always make it difficult

for ships of the line to work out
; but, on the other

hand, a fleet may push out to the westward in south-
erly winds, which lock up the English ports in the
Channel.

The eastern channel is a very indifferent one; and,
from the position of the Isle Pelee and the main, is

likely to become worse, from the accumulation of
sand, which the French officers say is actually the case.

Such, as are here described, were the mighty pre-
pai'ations of that extraordinary man for the destruc-
tion of the naval power of Great Britain, and, with
it, of the national glory, pride, and prosperity; which,
whether elated with success, or depressed by rever-
ses, he never attempted to conceal as being the
object nearest to his heart ; and he had sufficient

cause for his hatred, well knowing that it was Eng-
land, and England's navy, that opposed the only ob-
stacle between him and the subjugation of the world
to his dominion.

To give the greater eclat to this grand undertak-
ing, he sent the ex-Empress Maria Louisa to be pre-
sent at the opening of the basin. When the time
arrived for the water to be let in, and the dam broken
down, her approach was announced by flourishes of
warlike music and numerous discharges of artillery.

" Cries of joy," says M. Lair, " were mingled for a
long time with the thunder of the batteries. Her
Majesty took her place in the pavilion which had
been prepared for her, when the Bishop of Contan-
ces, surrounded by his clergy, advancing towards
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Break- her, pronounced m address suitable to the occasion.

"^^^^^ ^^^^ ceremonies and customary prayers, he turn-
^ ed round towards the basin, and blessed this work of

man. It is delightful to see a nation consecrating

by religious rites an event so memorable, and causing

the divinity to intervene in all its grand undertak-

ings." He speaks with rapture on the gratification

he derived from seeing men born on the shores of

"the Tiber, and on the banks of the Guadalquiver,

working under the direction of Fi'ench engineers, at

the establishment of a port in the channel, formida-

ble to the English navy ; and sufFei's no expression of

I'egret to escape him at the idea of these poor Italian

and Spanish prisoners of war being compelled to la-

bour in chains at a work, for which they were neither

paid, nor in which they could take the least possible

interest.

Break- BuEAKWATEU IN Plymouth Sound, is a work of

water in a similar nature to that of Cherbourg, but constructed

Sound'"*''
on sounder principles, with less machinery, and fewer

people. Compared in extent and dimensions with

that of Cherbourg, it is only in the ratio of about one

to four.

There is no port and harbour on the south-w€st

coast of England possessing so many advantages as

Plymouth,—none so well situated for assembling and
equipping a fleet to watch the movements of the ene-

my in the harbour of Brest. Its dock-yard may be

considered as the second in the kingdom in point of

size, convenience, and effective strength ; the margin

of which stretches aloHg the magnificent harbour of

Hamoaze, a noble expanse of water, nearly land-lock-

ed, of a capacity sufficient for mooring safely a hun-

dred sail of the line in excellent anchoring-ground,

and in water that carries its depth to the very quays

of the yard. On the opposite or eastern side of the

Sound, and at the distance of about three miles from

Hamoaze and the dock-yard, is another sheet of wa-

ter, called Catwater, not quite so deep, nor so well

sheltered as Hamoaze
;
but, since the progress made

in the Breakwater, forming a safe and coramodiaus

harbour for merchant vessels of every description.

These two harbours open into Plymouth Sound and

Cawsand Bay, in which ships employed in the block-

ade of Brest, or those refitted hi Hamoaze, have been

accustomed to assemble and prepare for putting to

sea. But the very exposed situation of Plymouth
Sound, and the heavy swell that almost constantly

rolled in, especially when the wind blew fresh from

the south-west to the south-east, made it so inconve-

nient and so unsafe an anchorage for ships of the

line, that, of late years, the fleet employed in block-

ading Brest, has been in the practice of bearing up,

when driven from its station, for the more distant an-

chorage of Torbay, though little better with regard

to security, .and worse in every other respect, than

Plymouth Sound. It is, for instance, a more ineli-

gible rendezvous for the western squadron, in the

chance of the fleet being caught there by an easter-

ly wind, and unable to get out, when it is the most

favourable wind for the enemy to put to sea ; in the

danger to which the ships are liable when so caught

at an anchorage, so open and exposed ; in the incon-

venience, the delay, and the expence of obtaining the

necessary supply of stores and provisions from the

other ports, there being none at Torbay ;—in short, Ki

this open and exposed bay bore so bad a character "

among naval officers, that Lord Howe used to say,
it would one day be the grave of the British fleet.

It is, besides, an object of the first importance to
the efficiency of every naval arsenal, to have a safe
and commodious roadstead in its neighbourhood, like

that of Spithead to the harbour and dock-yard of
Portsmouth. Here those ships which may have gone
through a course of repair or refitment, or those new
from the stocks, may assemble and complete their
final equipment for sea ; and here, also, ships return-
ing from sea may safely lie at their anchors, till the
wind and tide may serve them to go into harbour. But,
in Plymouth Sound, ships coming out of Hamoaze,
or ships going into that harbour, had no such secu-
rity : by the rolling sea that set in, they were exposed
to the double danger of parting their cables, or strik-

ing against the hard and rocky bottom, either of
which would be almost certain destruction.

It was most important, therefore, to render Ply- its H
mouth Sound, if possible, by any means, and almost at

any expence, a safe roadstead for ships of war. To as-

certain the practicability^of this measure, Mr Rennie,
the Civil Engineer, and Mr Whidby, the Master At-
tendant of Woolwich Dock-yard, wei-e sent down by
Lord Howick, at the suggestion, we believe, of Lord
St Vincent (Earl Grey), in the year 1806, with direc-

tions to examine and report, whether by any, and by
what means, a sufficient shelter might be given to in-

sure a safe anchorage for a fleet of ships of the line.

The report was favourable ; and several plans were of-

fered for sheltering this sound, so as to render it ca-

pable of containing in safety at their anchors, above
50 sail of the line. Nothing, however, was done or at-

tempted, notwithstanding all the increased and mighty
preparations of the enemy, till Mr Yorke presided at

the Board of Admiralty ; when one of his first mea-
sures was to caiTy into execution this grand and im-

portant national object,—the most important that,

perhaps, was ever undertaken for the glory and the

safety of the British navy. The delay that took
place can only be explained by the frequent changes
of the Board of Admiralty, which, we believe, have
been fatal to many important measures for the bene-

fit and advantage of this great bulwark of the nation.

Of the plans proposed for sheltering the sound,

one was to throw a pier fi'om Staddon point to the

Panther rock, of 2650 yards in length
; another, to.

construct a pier from Andurn point to the Panther,

of 2900 yards ; and a third, to carry a pier from the

same point to the Shovel rock, being only 900 yards.

The objection that was urged against throwing

out piers from either of these points, and abutting

against the shore, was principally grounded on the

certain effect they would have of changing the cur-

rent of the flux and reflux of the tide to the oppo-
site side of the sound ; and of increasing its strength

and velocity on that side, while it left all calm on
the other ; the inevitable consequence ofwhich would

be, a deposition of mud or silt in the calm part or

eddy, which, in process of time, would shallow the

water, already not too deep, to such a degree as to

unfit it for the reception of large ships of war.

Besides, of the three passages for large ships into

4



BREAKWATER. 455
ak- Plymouth Sound from the sea, the two best are

those on the two sides ; the worst was that in the

middle. Either of the plans, therefore, which pro-

posed piers to be thrown from the mainland, must
have destroyed one of the best passages, and left the

worst open, which was nearest to the anchorage be-

hind the proposed pier. The middle passage might,

in fact, be almost considered as shut up against very

large shfps by the St Carlos and the Shovel rocks
;

whereas, if this middle passage should be shut up al-

together, it would rather serve to deepen, by giving

an increased velocity to tlie tide, which would scour

out the bottom, than to shallow, the two side pas-

-sages.

On these considerations, Messrs Rennie and Whid-
by proposed, that an insulated pier or Breakwater
should be thrown across the middle of the entrance

into the sound, having its eastern extremity about

60 fathoms to the eastward of St Carlos rock, and
its western end about 300 fathoms west of the Sho-
vel, the whole length being about 1700 yards, or

close upon a mile
;
stating, with confidence, that such

a Breakwater might, with every chance of success in

its fovour, be constructed ; aad that it would give

shelter to ships in the sound, without any danger of
lessening the depth of water.

The middle part of the Breakwater was proposed
to be carried in a straight line for the length of 1000
yards ; but they recommended that the length of

350 yards at each end should have an inclination to-

wards the straight part, in an angle of about 120°.

See the fgure, Plate XXXVIII. These inclined

ends would not only give shelter to a greater extent of

the sound, but would, in a greater degree, prevent
the rushing in of the tide from agitating the water
at the anchorage, than if the two extremities were
left in the same straight line, and at right angles

with the direction of the current into the sound.
It was also proposed, in order to cover the sound

more effectually, that a pier should be thrown from
Andurn point towards the principal Breakwater, of
about 800 yards in length, with the same inclined

point of 120° as the head of the Breakwater. This
pier, however, does not appear to have been thought
necessary, and might have been in some respect in-

jurious to the sound. It might, however, have made
Bouvisand Bay a good anchorage for frigates and
smaller vessels, and given them the advantage of a
fine stream of fresh water, which falls into that bay.

It was recommended, as the most practicable and
best mode of consti'ucting this great work, to heap
together promiscuously large blocks of stone, which
were to be sunk in the line of the intended Break-
water, leaving them to find their own base, and take
their own position ; and it was conceived that stones
of the weight of one and a half to two tons each
would be sufficiently large to keep their places, with-
out being rolled about by the tremendous swell which>
in stormy weather, is thrown into Plymouth Sound,
and thus avoid the inconvenience and loss of time
and labour which the French experienced at Cher-
bourg, by throwing down small rubble stones. It

was thought, that, in those places where the water
was 5 fathoms or 30 feet deep, the base of the
Breakwater, should not be less than 70 yards broad,

and the summit 10 yards, at the height of 10 feet Break-

above the low water of an ordinary spring-tide ; that water,

is, the dimensions of the Breakwater, in those places, "'^"v^
should be 40 feet high, 30 feet across the top, and
210 feet wide at the foundation.

The surrounding shores of Plymouth Sound and
Catwater were next examined, with a view to deter-
mine from what quarter materials for this great un-
dertaking could most conveniently be obtained, as
to quality, cheapness, and celerity of conveyance.
On the west or Cornish side of the sound, nothing
appears but hard granite; at the head of the sound
and in Catwater, on the Devonshire side, all is mar-
ble and limestone. In Catwater alone, it was esti-

mated, on a rough calculation, that 20 millions of
tons might be procured in blocks fit for the work,
which was about ten times the quantity that would
probably be wanted. The time required for the
completion of the work, would depend on a variety
of circumstances. It is obvious that, if the two sides

of the sound had furnished proper materials for the
purpose, the time would considerably have been
abridged, as, in that case, when the wind was easter-

ly, vessels might deposit stones on the eastern end
of the Breakwater, and in westerly winds, on the
western extremity, and the work would thus be pro-
ceeding with an uninterrupted progress

; whereas, if

the stone was to be brought from one point, and that
point on the shore of Catwater, a strong southerly
and south-westerly wind, those most prevalent in this

country in the winter months, would generally im-
pede and frequently render it impossible for vessels

to go off with their cargoes.

Catwater, however, having many advantages, and
especially for the convenience of loading the vessels,

and the facility of procuring blocks from the quar-
ries of any size, was considered, on the whole, as en-
titled to the preference over any other place. Be-
sides the quarries here being in the neighbourhood
of villages, lodgings and conveniences would be af-

forded for the workmen
; and, on the whole, it was

calculated that the work might be completed from
hence at a cheaper rate, and perhaps in less time,
than from situations much nearer to it, but much
more exposed to the wind and waves.
An estimate of the expence could not be made

with any degree of accuracy, as no correct section of
the bottom had been taken. Supposing, however, the
great Breakwater to be 1700 yards in length, SO feet
in width at the top, when carried 10 feet above low
water of spring-tides, with a slope on the southern
or sea side, of three horizontal to one pei-pendicular,

and, on the sound or land side of one and a half ha-
rizontal to one perpendicular, it was calculated that
the whole mass of stone required, would be about
two millions of tons. If then 100 sail of vessels of
50 tons burthen each were employed in carrying
stone, and that each vessel was to carry only 100
tons a week, the quantity deposited in one week,
would amount to 10,000 tons, or say 500,000 tons a
year ; and, at this rate, the Breakwater would be
completed in four years ; but making allowance for
time lost in preparations, contingent delays' and un-
favourable weather, and deductions in the quantity
of stone for the shallow parts over which the line of
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the breakwater was carried, the completion of the

work might safely be calculated within the period of

six years.

Nor would the building of the pier from Andurn
point, if so determined, increase the time of comple-

tion^ If carried from the shelving rocks within the

point, leaving a passage between them, the pier would

require about 360,000 tons of stone, which, by em-

ploying about SO vessels, might be deposited in three

years-

It was recommended by the gentlemen above men-

tioned, that the great Breakwater should be begun

on the Shovel and extended on both sides' of it, as,

by so doing, the eftect produced on the sound would

be observed as the work proceeded ; and that buoys

should be placed along the line, so that the whole of

the vessels employed might, if necessary, deposit

their cargoes at the same time without interrupting

«ach other.

The rough estimate for completing this great na-

tional work, made on the grounds above stated, was

as follows :

Estimate of the Probable Expence of a Breahuater
and Pierfor the Sheltering of Plymouth Sound
and Bouvisand Bay*

2,000,000 tons of limestone, in

blocks, from \^ to 2 tons

weight each, for the great

breakwater, at 7s. 6d. per ton, L.750,000 0 0
360,000 tons in the pier, pro-

posed to be 'built from Andurn
point, at 7s. - - 126,000 0 0

Contingencies, say at 20 per

cent, on the whole, - 175,200 0 0

Break
water

Total for the Great Breakwater, L.1,051,200 0 .0

Estimate of the Probable Expence of a Cut^Stone

Pier and Txuo Light-houses to be built on the top

ofthe Great Breaktvater.

4*2,000 cubic yards of masonry,

in the out and inside walls of
the pier, at 27s. - - L.44;700 0 0

62,000 culbic yards of rubble fill-

ing between the out and inside

walls, at 6s. - - 18,600 0 0
Paving the top of the pier with

large blocks of stone, 8500
square yards, - - 22,950 0 0

Two light-houses, with reflectors,

and argand lamps, - - 5,000 0 0
Contingencies 20 per cent. - 28,650 0 0

L.IJ 9,900 0 0
Breakwater, 1,051,200 0 0

Total Estimate of completing

the works, - * L.l,l71,100 0 0

It was not before the opinions of the best En-
gineers, men of science, and naval officers eminent

in their profession, had been collected; compared,

and seriously considered, that Mr Yorke determined
to carry into execution this great undertaking. The
principal objection started against it was that it

might cause the anchorage in the Sound to be de-
stroyed in the course of time by the deposition of
mud and silt along the whole eddy within it. There
does not, however, appear to be any solid ground
for this objection. The water brought by the tides
from the sea is at all times perfectly clear and trans-
parent, and that which proceeds from Hamoaze and
supplied by the Tamar and the Tavy, is almost
wholly free from any alluvial matter, these rivers

holding their course through a fine granite soil. The
fact is sufficiently proved by the circumstance of
no deposition taking place in the recesses of Hamo-
aze along the dock-yard wall, which lead into the
docks, nor in the numerous eddies that are caused
by the projecting jetties and salient angles of that
wall. Another objection started against the under-
taking was, that, by the diminished quantity of water
thrown in by the tide into Hamoaze and Catwater,
the Sound would gradually till up and these harbours
be destroyed. No perceptible altei'ation, however,
has as yet taken place in the height of the water in

Hamoaze, or in the strength or set of the tides.

A rock of limestone, or rather gray marble, si-Commei

tuated at Oreston, on the eastern shore of Cat-'"''"'-

water, consisting of a surface of 25 acres, was pur-
^°'^*

chased from the Duke of Bedford for the sum of
L.10,000; quays for shipping the stone were erect-
ed in front of it ; iron railways leading from the
quarries to the quays were laid down; ships were
hired by contract to carry off' the stone, and others
built at the dock-yard. Mr Whidby was appointed
to superintend the work. The quarries were opened
on the 7th August 1812; the first stone deposited
on the 12th of the same month; and, on the 31st
March 1813, the breakwater made its first appear-
ance above the surface of the Sound at low water of
the spring-tide. The system of quarrying the stone
is conducted with admirable skill, and stones of the
proper size obtained with less waste of small rubble
than might be expected. In working these quarries

an extraordinary phenomenon was discovered in the
very body of the great mass of this old marble rock.

At the depth of 65 feet from the summit of the rock,

and 25 from the margin of the sea, a cavity, or ra-

ther a nodule of clay was discovered, of 25 feet long
and 12 square, or thereabouts, in the midst of which
were found several bones of the rhinoceros, in a
more perfect state, and containing less animal matter
in them, than any fossil bones that have yet been
dug out of rock or earth.

The vessels employed for carrying off" the large Marliim
blocks of stone, are of a peculiar construction, a-emjiloyi

dapted to convey, with ease, masses of marble
weighing from three to five tons each. These great

blocks of marble are placed on trucks at the quar-

ries, and run down from thence, on iron railways, to

the quays, against which the vessels lie with their

sterns. The two stern ports are made sufficiently

large to receive the trucks with the stones upon
them. Each truck is passed separately through the

porfr-hole, on an inclined plane, and run to the fore-

part of the vessel, in the hold, on an iron railway,

7



B R E A J

The two sides of the hold ,of the vessel are calculat-

ed each to contahi eight of these loaded trucks,

which, at five tons on each truck, gives 80 tons of

stone for one cargo. The stones thus placed on the

trucks remam till the vessel arrives at the point in

the line of the Breakwater where they are to be de-

posited. By means of a crane on the deck of the

vessel, the two trucks nearest to the two stern ports

are then drawn up the inclined plane, and run upon

a frame on moveable hinges, called the typing-frame

;

by the falling of this frame, in the manner of a trap-

door, the stone or scenes are discharged from the

trucks on the slope of the Breakwater ; but the typ'

ing-frame remains, by means of a catch, in the posi-

tion in which it is left at the moment of discharging

the stones, until the empty truck is pulled up by the

crane to the after-part of the deck, from whence it

is run forwaid to make room for the second pair of

loaded trucks in the hold. The catch being now
disengaged, the typing-frame returns to its former

position, ready to receive the next pair of loaded

trucks, and so on till the whole sixteen have been

discharged, and the light trucks run upon the deck
of the vessel, ready to be run out at the quay, and
from thence to the quarries, to take in fresh loads of

stone. In this manner a cargo of 80 tons may be
discharged in the space of 40 or 60 minutes. The
vessels are placed in the proper places for deposit-

ing the stones by means of buoys, and the exact

line of the Breakwater is preserved, by observing

lights or staves placed at a distance on the shore.

The following description, referring to Plate

XXXIX., will convey an accurate idea of these excel-

lent vessels for the purpose they were constructed.

Fig. 1. Shows the stern of the vessel, in the act

of depositing the stones. The runner R being hooked
to the fore- part of the truck, raises it up, and by that

means tips the stone overboard. When the stone is

in the act of being drawn up out of the hold, on the

inclined plane B (fig. 3.), the runner is hooked to

the fore-part of the truck, and lashed down to the

after-end, over the stone, which prevents the latter

from sliding off" the truck, in its progress up the in-

clined plane. The empty trucks are, for the most
part, lodged on the fore-part of the deck, and some
placed on an edge against the side of the vessel.

Fig. 2. Shows the stern of the vessel when loaded,

with the ports up, or closed.

Fig. 3. A longitudinal or sheer-section of the ves-

sel, when loaded, with the trucks on one side of the

hold and deck, showing the number which the ves-

sel usually stows on each side. The stones being

frequently longer than the trucks, the number car-

ried in the hold must be proportioned accordingly.

In bad weather it is unsafe to send many trucks on
deck ; and, in general, not more than four are sent

into the Sound, in that way, at one time ; the a-

mount of the cargoes, thex'efore, vary according to

circumstances, from 40 to 65 tons ; the largest

stone hitherto deposited being about eight tons.

The after-part of the deck, under the tiller, is di-

vided into two parts, length ways, and made to move
up and down ; the fore-parts are secured to a beam
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by hinges. This moveable deck, when raised, as at
X, allows the stones to come out of the hold ; and,
when down, as at Y, serves to convey the empty
truck from the port to the deck, in order to make
room for another stone.

D Is a common windlass for heaving the trucks
out of the hold up the inclined plane B.
C The hinges of the typing-frame.
Ten vessels of this construction, for carrying large

masses of stone, built in the King's Yards, and forty-
three hired by contract, averaging about fifty tons
each, are employed in conveying stones from the
quarries. The contractors' vessels are not of the
same construction as those in the immediate employ
of government

; they carry stones of less weight,
which are hoisted out of the hold by a chain and
windlass, and thrown overboard. A load of fifty
tons is discharged from one of these vessels in about
three hours. By all these vessels, the quantity of
stone deposited in 1812 was 16,045 tons; in 1813
71,198 tons ; in 1814, 239,480 tons ; in 1815
264,207; and in 18l6 up to 12th August, 206,033
tons

; at which time, the total quantity of stone sunk,
amounted to 896,963 tons ; and at the conclusion of
the year to upwards of 1 ,000,000 tons.
Of this quantity, the proportions of the different

sizes of the blocks deposited are nearly as fol-
lows :

Of one ton each stone and under - 423,904
.— one to three tons each - 309,706— three to five tons each - - 150,593— five tons and upwards - - 12,760

The original contract price for quarrying the
stone was 2s. 9d. per ton, and the original contract
price for conveying it to the Breakwater 2s. lOA. per
ton, since which the former has been reduced to
2s. 5d., and the latter to Is. lOd. per ton. The cost
of each ton of stone sunk in the Breakwater, include
ing the building of quays, purchase of land, salaries,

and every other expence, according to the nearest
calculation that can be made, amounts to about
8s. l|d., which, upon the whole quantity deposited,
gives the total sum expended up to 12th August
1816, equal to L. 364,000. And as the work may
be considered as more than half completed, it will

be finished considei-ably within the original estimate,
and, if parliament had thought fit to grant the
money, within the time.

The greatest quantity of stone sunk in any one
week was 15,379 tons ; and the part of the Break-
water, at the above mentioned date, above the level
of low water spring-tides, was in length 11 00 yards.
The length completely finished to the height of three
feet above the level of the highest spring-tides, and
thirty feet wide at top, was at the same time 360
feet. The large stones of the . upper part of the
Breakwater are deposited to any nicety by means of
a vessel constructed for the purpose, having the
same sheer or slope at the bow with the side of the
work, so that by a projecting beam or mast, the largest
stones can be taken out of the vessel, and placed on
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the opposite side, or middle, or any other part of the

,
Breakwater.

The small establishment, and the quick manner

with which this great work has been carried on,

form a curious contrast with the multitudes employ-

ed on the Breakwater of Cherbourg, the time occu-

pied by that undertaking, and the parade and osten-

tation with which it was conducted.

The whole establishment for carrying on the Ply -

mouth Breakwater is as follows

:

water,

A superintendent, with proper officers and

clerks, to keep and control the accounts

Warrant officers and masters of the ten stone

vessels in the immediate employ of the

public . - -

Seamen and boys to navigate these vessels

Seamen employed in the superintendents' ves-

sels, the light vessel, boats' crews, &c.

Masons, blacksmiths, carpenters, sailmakers,

and labourers, employed at Oreston

In the immediate pay of Government

Seamen employed in the contractors' vessels

Quarrymen, labourers, &c. employed at Ores-

ton by the contractors

Peisons.

10

21

90

45

39

205
170

300

Work.

Total establishment 675

Beneficial The result of this great work has completely an-

Eesulisof severed the expectation of its warmest advocates,
this Great r^j^^

^^^^ effects of it were, indeed, very sensibly

felt at the end of the second year, when about 800

yards of the central part, where the water was shal-

lowest, were visible at low water spring-tides. The

swell was then so much broken down and destroyed

at the head of the Sound, that the fishermen were

no longer able, as heretofore, to judge of the wea-

ther outside the Sound ; and ships of all sizes, and,

among others, a large French three-decker, ran in

with confidence, and anchored behind the Break-

water. Since that, near 200 sail of vessels of all dt-

scriptions, driven in by tempestuous weather, have, at

one time, found safe shelter within this insulated

mole, where a fleet of 25 to SO sail of the line may,

at all times, find a secure and convenient anchorage,

with the additional advantage of having a stream of

excellent water from a reservoir constructed above

Bouvisand Bay, capable of containing from ten to

twelve thousand tons, or a quantity sufficient to wa-

ter 50 sail of the line. This water is brought down

in iron pipes to Staddon Point, opposite to the an-

chorage, where it is intended to build a jetty from

which the water will descend through the pipes into

the ships' boats. The whole expence of this most

useful appendage to the Breakwater is calculated at

about L. 16,000.

During the winter of 1816-7, the gales of wind

were more frequent and tremendous than had been

known for many years ;
and, on the night of the 19th

January, such a hurricane came on as had not been

temembered by the oldest inhabitant. The tide rose

six feet higher than the usual height of spring-tides. Break

The Jasper sloop of war, and the Telegraph schoon-

er, being anchored without the cover of the Break-

water, were driven to the head of the Sound, and
both lost ; but a collier deeply laden, and under its

cover, rode out the gale. No damage was sustained

by any of the shipping in Catwater; but it was the

general opinion, from former experience, that, if no
Breakwater had existed, the whole of the ships there-

in must have been wrecked, and the storehouses and
magazines on the victualling premises, and most of the

buildings on the margin of the sea, been entirely swept

away. Till this tremendous gale, the Breakwater had
not sustained the slightest damage from the heavy seas

that, through the winter, had broken against it with

unusual violence, not a single stone having moved
from the place in which it was originally deposited

;

but after the hurricane above-mentioned, and the

high tide which accompanied it, it was found that the

upper stratum of the finished part, extending about

200 yards, and 30 yards in width, had been displaced,

and the wliole of the huge stones, from two to five

tons in weight each, carried over and deposited on

the northern slope of the Breakwater. In no other

part could it be discovered that a single stone had

been displaced.

The want of a harbour, or any place of safety to pioprfei

which ships can resort in bad weather, or in distress, of a Bn

between the ports of Plymouth and Portsmouth, led
p^^lJ^

to the suggestion of Portland Roads being convert- Roa^g.
ed into a secure harbour by means of a Breakwater.

It was estimated that the construction of such a stone

dike, extending from the north- east part of Portland

Island, about two miles and a quarter in length, co-

vering an anchorage of about four square miles, and

completely sheltering the pier, harbour, and bathing

place of Weymouth, would require abput four mil-

lion tons of stone, five years to complete it, and an

expence of about six hundred thousand pounds Ster-

ling. The capstone alone, which covers the Port-

land stone, and which, not being marketable, is not

only useless, but a great incumbrance, would be suf-

ficient to complete this great undertaking ; and the

elevation of the quarries, being 3,00 feet above the

level of the sea, would admit of the stone being sent

down on rail-ways to the water side, without the aid

of either engines or horses
;
and, on this account,

would be deposited at less than one fourth part of

the expence which is incurred at the Plymouth

Breakwater. Such a secure anchorage in this situa-

tion, in which the largest fleets, either naval or mer-

cantile, would ride at anchor in all winds, and the

most stormy weathei*, in perfect security, is not un-

worthy the consideration- of the public
;
and, per-

haps, in the present increased state of our popula-

tion, and the difficulty of finding employment for the

labouring poor, there can be no truer policy than

that of carrying on great national works of public

utility, were it only for the sake of encouraging in-

dustry, instead of expending an equal, or probably a
far greater sum, for the support of idleness and the

encouragement of vice, in those parochial buildings,

too frequently jniscalled tvor/t-houses. (k.)
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BRECONSHIRE, or Brecknockshire, in

South Wales, is divided from Radnorshire by the

river Wye ; its other boundaries are artificial. Its

length is 29 miles, the breadth of its southern basis

34,*' and its circumference rather more than 100.

It contains nearly 500,000 acres of land, not one-

half of which are either in a state of cultivation, or

adapted to it. Its form is irregularly triangular,

narrowing towards the northern extremity. It is di-

vided into six hundreds ; and contains the county

town, Brecon, and three market-towns besides,

Crickhowel, Biulth, and Hay. There are in it one

hundred and eleven parishes, and places paying pa-

rochial rates, according to the last returns to Par-

liament respecting these rates.

Breconshire is one of the most mountamous

counties in Wales; and the Van, or Brecknock

Beacon, is one of the loftiest mountains. Ridges of

hills which form the separation of this from most of

the adjacent counties, shelter it in such a manner

as to render it temperate. It appears from obser-

vations made in the year 1802, with a rain guage,

that 26| inches of rain fell at Brecon. There is a

considerable variation, not only in the surface of the

country, but also in the nature of the strata. In the

hundered of Biulth, the soil is remarkably argilla-

ceous, and the water does not sink sufficiently deep ;

in the Vale of Usk, on the contrary, it is too porous

to retain the necessary moisture. In general, the

soil of the vales consists of a light loam, lying on a

deep bed of gravel ; the soil of the hills, for the most

part, is argillaceous. The principal river, next to

the boundary one of the Wye, is the Uske, which,

taking its rise from the black mountain, in the west-

ern side of the county, on the border of Caermarthen-

shire, flows across it, through a fine valley, to the

south eastern angle, passing the town of Brecon.

A little to the east of the town of Brecon is a con-

siderable lake, well stored with fish, out of which a

rivulet runs to the Wye. The Brecon Canal unites

with the Monmouth Canal eight miles and a halffrom

Newport, and one mile from Pontypool ; it crosses

the river Avon, is carried through a tunnel 220 yards

in length, passes the town of Abergavenny towards

the river Uske, and proceeds parallel with that river

to Brecon, being 33 miles in length, with 68 feet

rise to Brecon. From the fall of this canal from Bre-

con to the Bristol Channel, it appears, that Brecon is

411 feet 8 inches above the level of the sea.

The agriculture of this county is superior to that

of most of the other counties of Wales, and ap-

pears to have begun to improve about the middle of

the last century, as the Breconshire Agriaultural

Society was instituted in 1775, being one of the first

associations of the kind in the Island. The mode of

culture on the good soils is conducted in the best

manner ; but where the land is naturally poor, the

tillage is very bad. In the Vale of Uske, the Nor-

folk rotation is followed with skill and success ;
and

tolerably abundant crops of barley, clover, wheat, and

turnips are obtained. The Highland farmers, in ge-

neral, are too poor to attempt any material improve-

ments. In the vales the farms seldom exceed 150

or 200 acres ; the rents are high ; in the neighbour-

hood of Glazbury and Hay, nearly 40s. the cyfair,
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which is about one-third less than the statute acre

;

the poorest grounds do not let for mote than four

or five shillings the cyfair.

The principal exports of the county are wool,

butter, and cheese; of the former, a considerable

quantity is spun and knit into stockings in the

hundred of Biulth, and in different parts of the

Highlands; the stockings are bought by hosiers,

and carried to the English market. Some sheep,

a few horned cattle, and a considerable number

of swine, are frequently driven to Worcester, Lon-

don, Bristol, &c. The cattle and horses are small,

but the former have been much improved by in-

termixing the Glamorganshire and Herefordshire

breeds; and the latter by the introduction of the

Suffolk Punch sort. A considerable number of ot-

ters frequent the rivers, the furs of which form

another branch of the exports of this county.

The principal manufactures are flannel, linsey- Mamifae.

woolsey, and other coarse cloths. These manufac-

tures are not so flourishing as they were formerly ; as,

from the latter end of the sixteenth, to the beginning

of the eighteenth century, considerable fortunes were

acquired in Brecon and its vicinity, by the manufac-

ture of woollen cloths. At present, the workmen

confine themselves, almost entirely, to weaving what

is spun by private families, into what is called han-

nergive, raw cloth. Latterly, several forges and

iron founderies have been established near the bor-

ders of Glamorganshire, which abound with coal and

iron-ore ; and these have succeeded extremely well.

The profits of the mines for the year ending 5th April

1813, according to the returns under the Property

Act, were L. 2254, and of iron works L. 1006.

TTie poor and other parochial rates of this county, poor-raiea^

in the year ending Easter 1803, amounted to the

sum of L. 12,200, 7s. S^d. In the year ending the

25th of March 1815, there was paid in parochial

rates the sum of L. 20,307, Ss. lOd.

In the year 1801, the population amounted to population.

31,633 inhabitants; of whom 14,346 were employed

in agriculture, and 4204 in various trades and manu-

factures.

In 1811 there were

Inhabited houses - - -

Families inhabiting them

Houses building - - -

Uninhabited houses

Families employed in agriculture

Do. in trade, &c.

Do. not comprehended in the

preceding classes

Males - - -

Females - - -

Total population

Total population in 1801

Increase <

7555
7919

97
354

4667
2239

1013
18,507

19,228

37,735
31,633

6102

See Jones's History of Breconshire.—Malkin*s

South Wales.-—Agricultural Report of South Wales.
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BREWING.
Brewing. As this important art has been, in a great mea-

sure, overlooked in the Encyclopcedia Britannica,
and as nothing like a satisfactory account of it is

to be found in any book on the subject, which
we have seen, we consider it necessary for us
to lay down the principles on which it depends,
somewhat in detail. We shall, therefore, divide
this article into five chapters. In the first, we shall

take as short a view as possible of the History of
the art ; in the second, we shall give an account
of the diiferent kinds of Grain employed in Brewing

;

in the third, we shall treat of the process of Malting
;

in the fourth of Brewing ; and in the fifth, we shall give
an account of the nature and pi-operties of the differ-

ent kinds of ale and beer manufactured by the brew-
er. The Explanation of the Plates will contain a
description of the vessels used in a London porter
brewery.

CHAP. I.

HISTORY OF BREWING.

No notice is taken of beer or ale in the books
of Moses, from which it is probable that they were
unknown till after the death of this legislator. All
the ancient Greek writers agree in assigning the
honour of the discovery of beer to the Egyptians,
whose country, being annually inundated by the
Nile, was not adapted for the cultivation of vines.

Herodotus, who wrote about 450 years before the
commencement of the Christian era, informs us, that
the Egyptians made their wine from barley, because
they had no vines. ' Oivu) S sx n^tkuv rrsTToirifisvu) hiay^-

£60v7a; 6u yag (Sfi hsi sv rri ^uori d/M'TTiXot' Herodoti,
Lib. ii. c. 78. Pliny says that this liquid in iEgypt
was called zythum {Plinii Hist. Nat. Lib. xxii. c. 25).
The same name was given to it by the inhabitants of
Galatia, who, according to Diodorus Siculus, were
unable to cultivate grapes on account of the coldness
of their climate. Beer was distinguished among the
Greeks by a variety of names. It was called dmv
x^idmv (barley wine) from its vinous properties, and
from the material employed in its formation. In
Sophocles, and probably in other Greek writers, it is

distinguished by the name of jS^vrov. Dioscorides
describes two kinds of beer, to one of which he
gives the name of Ivdov and to the other xol/^^/;

but he gives us no description of either sufficient to
enable us to distinguish them from each other.
{Dioscorides, Lib. ii. c. 79 and 80.) Both, he informs
us, were made from barley, and similar liquids were
manufactured in Spain and Britain from wheat.
From Tacitus we learn, that, in his time, beer was

the common drink of the Germans ; and from his im-
perfect description of the process which they follow-
ed, it is not unlikely, or rather there can be no
doubt, that they were acquainted with the method
of converting barley into malt. " Potui humor ex
hordeo aut frumento in quandam similitudinem vini

corruptus.'* {De Moribus German, c, 23.) Pliny Urew
gives us some details respecting beer, though they
are by no means satisfactory. He distinguishes it

by the name of cerevisia or cervisia, the appella-
tion by which it is always known in modern Latin
books.

This liquid does not appear to have come into
general use in Greece or Italy ; but in Germany
and Britain, and some other countries, it appears to
have been the common drink of the inhabitants, at
least as early as the time of Tacitus, and probably
long before. It has continued in these countries
ever since, and great quantities of beer are still ma-
nufactured in Germany, the Low Countries, and in
Britain.

The first treatise published on the subject, as far
as we know, was by Basil Valentine. This treatise,

according to Boerhaave (for we ourselves have never
had an opportunity of seeing it), is both accurate and
elegant. In the year 1585, Thaddaeus Hagecius ab
Hayek, a Bohemian writer, published a treatise
entitled De Cervisia ejusque corificiendi ratione, na-
iura, viribus et facultatibus. This little treatise,
consisting only of 50 pages, is written with great
simplicity and perspicuity, and gives as accurate a
description of the whole process of brewing as any
treatise on the subject which we have seen. In the
early part of the eighteenth century, Mr Combrune,
who, we believe, was a practical London brewer,
published a book entitled The Theory and Practice
of Brewing. This book has gone through many
editions, and we believe is still reckoned the stand-
ard book on the subject. But the attempts made in
it to give a rational theory of brewing are far from
satisfactory. Nor can any stress be laid upon the
experiments which it contains on the colour of malt,
according to the temperature at which it is dried.
The fact is, that malt may be rendered brown, or
even black, by exposure to a very low heat ; while
it may be exposed to a very considerable tempera-
ture without losing its colour. The writer of this
article has seen malt exposed on the kiln to a heat
of 175*' without losing its colour, or without losing
the power of vegetating when put into the ground

;

and he has reason to believe that these properties
would have remained unaltered had the temperature
been raised still higher. It is not the degree of
heat applied, but the rapidity with which it is raised,
that darkens the colour of malt. If the heat, at
first, does not exceed 100°, and if after the malt is

dried as much as it can be at that temperature, the
heat be raised to 120°, kept sometime at that tem-
perature, and then raised gradually higher, if we
continue to proceed in this mariner, the temperature
of the kiln may be elevated at least to 175'' without
in the least discolouring the malt.

In the year 1784, Mr Richardson of Hull pub-
lished his Theoretic Birds on Brewing Malt Liquors^
and his Statical Estimates oj the Materials oj Brew-
ing, showing the Use of the Saccharoimter. Tiiese

6
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ewing. books are reprehensible, on account of the air of

mystery thrown about the subject, and the avowal

of the author, that he conceals certain parts of the

processes. If a brewer conceives he knows more of

his art than his neighbours, and chooses to keep his

knowledge to himself, there is nothing to be said ;

but if he publish a book upon the subject, and yet

persists in his concealment, he deserves no quarter.

His book, in such a case, can be looked upon in no

other light than a quack bill to advertise the good-

ness of his wares. Mr Richardsen, however, de-

serves considerable praise for the saccharometer,

which he appears to have been the first to bring

under the notice of the brewer. This instrument is

of material service, by making brewers acquainted

with the strength of their worts, and consequently

with the proportion of soluble matter which is fur-

nished by the materials that they employ. Mr
Richardson's saccharometer, indeed, was not accu-

rate, because it was founded on a wrong principle.

The method which he took was to determine the

weight of a barrel of pure water. The liquid being

then converted into wort, a barrel of it was weighed

again, and the increase of weight was considered as

the matter which the water held in solution. Mr
Richardson did not seem to be aware that, when wa-

ter dissolves the sweet portion of malt, its bulk is

altered. Therefore, the specific gravity of it does

not indicate the quantity of solid matter which it

holds in solution. A set of experiments made on

purpose, by dissolving determinate weights of the

solid extract of malt, in given quantities of water, is

necessary to determine the point. The same objec-

tion applies to the saccharometer of Dring and Fage,

and to various others in common use. That of

Dicas is nearly correct, having been constructed

upon proper principles. But perhaps the best is one

constructed about twelve years ago by Dr Thomson,

and used by the Excise officers in Scotland. It in-

dicates the specific gravity of the wort; from which,

by means of a sliding rule which accompanies the

instrument, the weight of saccharine matter contain-

ed in It is at once determined.

One of the latest books on the subject which we

have seen is entitled Practical Treatise on Bretving

and Distilling. This book was published in 4to, in

the year 1805. The author, whose name is Shan-

non/ appears to have some practical knowledge of

brewing ; but he must have been quite illiterate,

^ as he was totally unable to write either grammar

or common sense. The book is a tissue of absurdi-

ties from beginning to end; and the impractica-

bility of his proposed improvements is surpassed on-

ly by the absurdity of his theory, which consists of

scraps and sentences, taken out of chemical books,

and tacked together, so as to have no meaning what-

ever.

CHAP. II.

OF THE KIND OF GRAIN USED BY BREWERS.

Every kind of grain, with perhaps hardly an excep-

tion, may be employed for the purposes of the brewer.

In America, it is not uncommon to make beer with

the seeds of Indian corn or Zea mais. In order to Brewing,

convert it into malt, it is found necessary to bury it '•''^V'^

for some time under the ground, and when germina-

tion has made sufficient progress, it is dug up and kiln-

dried. (See Philosophical Transactions, XII. 1065.)

Mr Mungo Park informs us, that, in Africa, the Ne-

groes make beer from the seeds of the Holcus spica-

tus, and the process employed, as he describes it,

seems to differ but little from the one followed in

this country. (See Park's Travels) p. 63, 8vo edi-

tion.) Dioscorides assures us, that, in Spain and Bri-

tain, wheat was employed for the manufacture of

beer. And the writer of this article has been in-

formed by a gentleman in the service of the East

India Company, that he has made beer from wheat

at Madras. We have ourselves seen oats employed

for the same purpose in Great Britain ; and in Ger-

many and the North of Europe, we believe that it

is not uncommon to apply rye to the same purpose.

But the material which answers this purpose best,

and which is almost solely used for this purpose in

Great Britain, and we believe in every part of Eu-

rope where beer is manufactured, is barley.

Barley is the seed of the Hordeum vidgare, a plant Species of

which has been cultivated from time immemorial, Barley,

chiefly for the manufacture of beer. There are

two species of hordeum under cultivation in Britain

;

1. The Hordeum vulgare, or barley in which the

seeds are disposed in two rows on the spike. This

is the species usually cultivated in England and in

the southern parts of Scotland. 2. The Hordeum

hexastichon, called in the south of Scotland bear, and

in Aberdeenshire big. In this species, the grains

are disposed in two rows as in the other ; but three

seeds spring from the same point, so that the head

of big appears to have the seeds disposed in six

rows. Big is a much more hardy plant than bar-

ley, and ripens more rapidly. Hence it thrives better

than barley in cold and high situations. On this ac-

count, it is sown in preference in the Highlands and

northern parts of Scotland, where the climate is

colder than more to the south. We have been as-

sured, that there is a third species of hordeum culti-

vated in Scotland, in which the seeds in the spike

are arranged in four rows. To this the term bear is

exclusively confined by some. We have not our-

selves had an opportunity of seeing this species, nor

do we find it noticed by botanists. The trivial

name tetrastichon might be applied to it.

The grains of barley are much larger than those

of big, and the cuticle which covers them is thin-

ner. Indeed, the thickness of the skin of barley it-

self varies according to the heat of the climate in

which it is cultivated, being always the thinner the

warmer the climate. Thus it will be found that the

cuticle of Norfolk barley is thinner than that of Ber-

wickshire or East Lothian barley. And if Norfolk

barley be sown in Scotland for several successive

years, its cuticle is found to become thicker.

The specific gravity of barley is gather greater Its Specific

than that of big. The specific gravity of barley, G'avity.

tried in more than 100 different specimens, was found

by us to vary from 1.333 to 1.250, and that of big

from 1,266 to 1.227. The average weight of a Win-
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^"^N''^^ avoirdupois, and the average weight of a bushel of

big 46.383 lbs. The heaviest barley tried, weighed

52.265 lbs. per bushel, and the heaviest big 48.586

lbs. This big grew in Perthshire, and the season

was peculiarly favourable. It was not absolutely

free from a mixture of barley, as was ascertained by

sowing a quantity of it ; but the proportion of bar-

ley was very small. The average weight of a grain

of barley is 0.6688 grain, or very nearly two-thirds

of a grain ; the average weight of a grain of big is

0.5613 grain. The average length of a grain of

barley, from many thousand measurements, is 0.345

inch, while that of a grain of big is 0.3245 inch.

So that the average of both would give us very

nearly the third of an inch, which it ought to do,

according to the origin of our measures, as common-

ly stated. The average breadth of a grain of barley

is 0.145 inch, while the average breadth of a grain

of big is 0.136 inch. The average thickness of a

grain of barley is 0.1125 inch, while the average

thickness of a grain of big is 0.1055 inch. Thus

we perceive that the grain of big is smaller than

the grain of barley in all its dimensions.

Weight of To determine the relative weight of the skins of

the Husk, barley and big, we made choice of three parcels of

grain, all excellent in their kinds, namely, Norfolk

barley, Haddington barley, and Lanark big. The

weights of the whole grain, and of the cuticles of

each of these, was as follows

:

Weight of a Weight of cnlicle

corn in grains. in grains.

Norfolk barley, 0.6809 - 0.110 or ^
Haddington barley, 0-7120 - 0.123 or ^
Lanark big, - 0.5408 - 0.125 or

From this we see, that there is little difference

between the weight of the skin of Norfolk and Had-
dington barley, but a very considerable one between

Haddington barley and Lanark big. Hence it would

aeem that this difference is not owing to the climate

in which the barley vegetates, but rather to a differ-

ence in the nature of the two species.

Bulk. The bulks of these two species of grain to each

ether, is as follows

:

Barley, - 0.00217 cubic inch.

Big, - 0.001777 cubic inch.

These quantities represent the average bulk of a

corn of each kind. Thus it appears that a grain of

barley is rather more than ^th part larger than a

grain of big.

Finally, from a comparison of many thousand

corns of each species with each other, it appears

that the inequality between the size of different

grains of big, is greater than between different

grains of barley. Indeed, if we examine an ear of

big, when nearly ripe, we shall perceive that the

corns towards the bottom of the ear are smaller than

those towards the summit and about the middle of

the ear. Several of these bottom grains are usually

abortive, or consist only of skin, but this is not al-

si^ays the case. In an ear of barley, on the contrary,

I N G.
we shall find almost all the grains nearly of a size ;

Brewi

though, in some cases, the grain constituting the

upper termination of the spike is rather smaller than
the rest.

These circumstances may strike the reader as too
minute and trifling to be stated in such detail ; but
we shall find afterwards, that they will furnish us

with an explanation Of some anomalous circumstan-

ces that occur when these two species of hordeum
are converted into malt. The value of barley (or its

produce in alcohol) is rather improved, while big,

on the contrary, is deteriorated by malting it, at
least 9.0 per cent.

TTie constituents of the kernel of barley and big, Constitu

as far as we are able to ascertain at present, are the

same. Barley has been subjected to an elaborate

chemical analysis by Einhoff, who obtained from
3840 parts of barley-corns the following consti-

tuents :

Volatile matter, - 430
Husk or cuticle, 720
Meal, - 2690

3840

From the same quantity of barley-meal, he ob-

tained.

Volatile matter, - *i S60
Albumen, . - - 44
Saccharine matter, - - 200
Mucilage, - - - 176
Phosphate of lime with mucilage, - 9
Gluten, - - - 135
Husk, with some gluten and starch, - 26O
Starch, not quite free from gluten, 2580
Loss, - - - 76

3840

The writer of this article has likewise extracted
from barley, by means of alcohol, a small quantity

of an oily matter, which has an asparagus green
colour, and does not burn with the same readiness

as an oil. It has very much the appearance of
olive oil coagulated, but its consistence is less, and
its colour is darker. It has little smell, and its taste

resembles the flavour of spirits from raw grain. We
have likewise found in big a quantity of nitrate of

soda. Hence, it is likely, that this salt exists as a
common constituent of barley. We obtained it by
steeping big in water for two days, concentrating

the liquid, and setting it aside in a dry place. Many
rhomboidal crystals of nitrate of soda gradually

make their appearance as the liquid evaporates.

We shall terminate this chapter by a Table, exhi-

biting the most remarkable properties of a consider-

able number of specimens of British barley and big,

as determined by the writer of this article. The
different specimens are distinguished by the name of
the county in which they grew. By the bushel in

the table is meant the Winchester bushel of 2150.43
cubic inches.
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CHAP. HI.

OF MALTING.

It is always customary to convert barley into malt

before employing it in the manufacture of ale. Not
that this conversion is absolutely necessary, but that

it adds considerable facility to the different processes

of the brevier. The w^riter of this article has several

times tried the experiment of making ale from un-

malted barley, and found it perfectly practicable. Se-

veral precautions, however, are necessary in order to

succeed. The water let upon the ground barley in

the mash-tun must be considerably below the boiling

temperature. For barley meal is much more apt to

set than malt, that is, to form a stiff paste, from which

no wort will separate. The addition of a portion of

the chaff of oats serves very much to prevent this

setting of the goods, and facilitates considerably the

separation of the wort. Care must likewise be taken

to prevent the heat from escaping during the mash,
ing, and the mashing must be continued longer than

usual. For it is during the mashing that the starch

of the barley is converted into a saccharine matter.

This change seems to be owing merely to the che-

mical combination of a portion of water with the

starch of the barley ;
just as happens when common

starch is converted into sugar, by boiling it with

very dilute sulphuric acid, or any other acid. This

method of brewing from raw grain answers admira-

bly for small beer. Some years ago it was prac-

tised to a considerable extent by several brewers of

small beer in Edinburgh, and their beer was con-

sidered as greatly preferable to small beer brewed in

the usual manner. The practice was stopped by a

decision of the Court of Exchequer,—a decision,

which, in our opinion, proceeded upon arbitrary

grounds, and which was at all events detrimental to

the public ; for surely it is highly impolitic to pre-

vent amelioi-ations in the manufactures, in order

to guard against any deficiency in the produce of

the taxes. A wise government would have permit-

ted the improvement, and would have levied the

malt-tax in a different manner. In our trials the

raw barley did not answer so well for making strong

ale as for small beer. Tj'he ale was perfectly trans-

parent, and we kept it for several years without its

running into acidity. But it had a peculiar flavour,

by no means agreeable. Probably a little practice

might have enabled us to get rid of this flavour, in

which case, raw grain would answer, in every respect,

as well for brewing as malt does.

A duty was first charged upon malt during the

troubles of Charles I.'s reign. But it continued

very moderate till the war with Bonaparte began in

1 802. It was then raised to the following sums per

bushel

;

L. s. d.

English malt - 0 4 4 or 100
Malt of Scotch barley 0 3 8^ or 84.,856

Malt of Scotch big 0 3 0| or 69.472

But two shillings of this tax were to continue only

till the end of the war, and for six months after its Brewi^

conclusion. In consequence of this very heavy tax,

several regulations were imposed upon the maltster,

with a view to facilitate the levying the duty, and
to prevent him from defrauding the revenue. The
most important of these are the two following: 1.

The barley must remain in the cistern in which it is

steeped with water for a period not less than 40
hours. When the malt is spread upon the floor, the
maltster is not at liberty to sprinkle any water upon
it, or to moisten the floor. We shall now describe
the process of malting, as it is practised by the best
informed malt-makers in Great Britain.

Malting consists of four processes, w^hich follow
each other in regular order

; namely, steeping^ couch'

ing,Jlooring, and kiln-drying.

1. The steep is a square cistern sunk at one end Steeping^

of the malt barn, lined with stone, and of a sufficient

size to hold the whole barley that is to be malted at

a time. The barley is put into this cistern, with the
requisite quantity of pure water to cover it. It is

laid as evenly as possible upon the floor of the cis-

tern. Here it must remain at least 40 hours ; but
in Scotland, especially when the weather is cold, it

is customary to allow it to remain much longer. We
have seen barley steeped in Edinburgh for H2 hours
by one maltster, and by another usually 98 or 92
hours. It is the common practice to introduce the
water into the cistern before the barley, and it is

usually once drawn off, and new water added during
the steeping.

Three changes take place on the barley while in

the steep. 1. It imbibes moisture, and increases in

bulk. 2. Some carbonic acid gas is evolved, most
of which remains dissolved in the steep-water. 3. A
portion of the husk or skin of the barley is dissolved,

in consequence of which the steep-water acquires a
yellow colour, and conti-acts a peculiar smell, not
unlike that of moist straw.

The quantity of moisture imbibed by the barley Moisture

varies according to the goodness of the barley, and imbibed*

the length of time during which it is allowed to re-

main in the steep. But the general average may be
stated at 0.47 ; or 100 lbs. of barley, steeped the
usual time, weigh, when newly taken out of the steep
and dried, 147 lbs. English barley acquires more
weight than Scotch barley, while Scotch barley ac-

quires greater weight than big. But big cannot
bear to be steeped for so long a time as barley. The
swell of the grain in the steep obviously depends
upon the quantity of water absorbed ; but it is not
so great as that absorption, scarcely ever exceeding
one-fifth of the original bulk of the barley, while the

increase of weight amounts to nearly one-half of that

of the original weight of the grain. The result of a
good many trials by the writer of this article, gives

the bulk of 100 measures of different kinds of barley, Increase i

after steeping, as follows :
Bulk.

English barley - 124 measures
Scotch barley - 121.1

Scotch big - 118.

The greatest swell observed was from 100 to 183,

which took place in barley from the County of Suf-
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le Couch,

folk ; the smallest was from 100 to 109, which took

place in Perth big.

While the malt is in the steep cistern, it is repeat-

edly gauged by the Exciseman, and the duty on the

malt is levied by what is called the best gauge, or

that which gives the greatest bulk of grain. It is in

his power likewise to determine the quantity of malt

in the subsequent processes, and if any of them ex-

ceeds the best gauge in the cistern, to levy the duty

by it. But these subsequent gauges are not suscep-

tible of the same precision as the gauges in the cis-

tern, when the grain is surrounded on all sides by

perpendicular walls.

That carbonic acid is evolved during the steeping

of grain, is obvious from the most simple experi-

ments. If the steep-water be mixed with lime-wa-

ter, the whole becomes milky, and carbonate of lime

is deposited. If the steep-water be agitated, it

froths on the surface like ale. If it be heated, it

gives out carbonic acid gas, which may be collected

over mercury. But we never were able to observe

bubbles of gas extricate themselves from the grain

during the steep, except once or twice during warm
weather, when the steep-water was allowed to re-

main rather too long without being changed. In these

cases, something like a commencement of feruienta

tion, or perhaps of putrefaction, appeared to take

place. But, in general, there is reason to believe,

that nearly all the carbonic acid evolved in the steep

reniains in solution in the water, or at least is extri-

cated from the water in an imperceptible manner.

From the observations of Saussui-e, it seems proba-

ble, that the formation of carbonic acid in the steep

is owing to the oxygen gas held in solution by the

steep-water.

The steep-water gradually acquires a yellow co-

lour, and the peculiar smell and taste of water in

which straw has been steeped. At the same time,

the barley becomes whiter ; showing clearly that the

water has absorbed a portion of colouring matter

which existed in the husk or skin of the grain. The
average quantity of matter dissolved by the water

amounts to about y\yth of the weight of the barley.

The steep-water becomes much deeper coloured

when big is steeped in it than it does with barley

;

because big is darker coloured, and its husk is

thicker, and contains more colouring matter. The
matter of big taken up by the steep-water amounts

to about ^th of the weight of the whole grain.

When this steep-water is evaporated, it leaves a mat-

ter of a yellow colour and disagreeable bitter taste,

which deliquesces in a moist atmosphere. The only

salt which it contains in any notable quantity is ni-

trate of soda.

Thus the only notable alterations which the kernel

of barley uiidergoes inlhe steep are the absorption

of water, and the resulting increase of bulk. The
matter taken up by the water seems to proceed only

from the skin, and the evolution of carbonic acid

may, perhaps, be owing to some commencement of

alteration which this dissolved matter experiences.

It can scarcely be ascribed to any change going on

within the kernel itself, ,

2 When the barley is judged by the maltster to

have remained long enough in the steep, which is
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the case when its two ends can be easily squeezed
^^J^^^Jj^

together between the finger and the thumb, the wa-

ter is let off, and the grain allowed to drain. It is

then thrown out of the cistern upon the malt floor,

where it is formed into as regular a rectangular heap

as possible, which is called the cotich. While in this

position, it is gauged by the exciseman ;
and, if it

measure more than it did in the steep, he is at liberty

to charge the duty upon the quantity to which the

grain now amounts. But, as the barley in the couch

cannot be rendered perfectly regular, it requires a

good deal of skill, and considerable attention, to gauge

it with tolerable accuracy. On that account, the

duty, we believe, is seldom levied from the couch

gauge. The grain is allowed to remain in the couch

without any alteration for about 26 hours.

3. If we plunge a thermometer into the grain, and Sweating,

observe it from time to time, we shall find that the

barley continues for some hours without acquiring

any perceptible increase of heat. During this pe-

riod, the moisture on the surface of the corns gra-

dually exhales or is absorbed, so that they do not

perceptibly moisten the hand. But at last the ther-

mometer begins to rise, and continues to do so gra-

dually, till the temperature of the grain is about ten

degrees higher than that of the surrounding atmo-

sphere. This happens usually in about 96 hours

after it has been thrown out of the steep. It now
exhales an agreeable odour, which has some resem-

blance to that of apples. If we thrust our hand into

the heap, we shall find it to feel warm, while, at the

same time, it has become so moist as to wet the

hand. The appearance of this moisture is called

sweating by the maltsters, and it constitutes a remark-

able period in the process of malting. We have rea-

son to believe that a little alcohol is at this period

exhaled by the grain.

If we examine the grains in the inside of the heap Spioufing cff

at the time of sweating, we shall perceive the roots "'^ Roots,

beginning to make their appearance at the bottom

of each seed. At first they have the appearance of

a white prominence, which soon divides itself into

three rootlets. In big, the number of rootlets sel-

dom exceed three; but in barley they frequently

amount to five or six. These rootlets increase in

length with great rapidity, unless their growth be

checked by artificial means. And the principal art

of the maltster is directed to keep them short till

the grain is sufficiently malted. The writer of this

article has seen them increase in length nearly to

two inches in the course of a single night ; and when

he purposely favoured the growth, in order to ascer-

tain the effect upon the malt, he has seen them get

to the length of three inches or more. In such

cases, the heat of the grain rose very rapidly, and on

one occasion was little inferior to 80°. Indeed, it is

probable that, if not checked, the temperature would

rise sufficiently high to char the grain, if not to set

it on fire.

The too great growth of the roots, and the too

high elevation of temperature, is prevented by spread-

ing the grain thinner upon the floor, and care-

fully turning it over several times a day. At first

the depth is about 16 inches ; but this depth is di-

minished a little at every turning, till at last it is re-

3 N
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Brewing, duced to three or four inches. The number of turn-"^'^"^ ings is regulated by the temperature of the malt

;

but they are seldom fewer than two each day. In
Scotland, the temperature of the grain is kept as
nearly as possible at 55°

; but in England we have
generally found the temperature of the grain on the
malt floor about 62". It has been generally sup-
posed that the Hertfordshire method of making malt
is the best ; but, after a very careful comparison of
the two methods, we were unable to perceive any
superiority whatever in the English mode.

Acrospirc. About a day after the sprouting of the roots, the
rudiments of the future stem begins to make its ap-
pearance. This substance is called by the maltsters
the acrospire. It rises from the same extremity of
the seed with the root, and, advancing within the
husk or skin, would at last (if the process were con-
tinued long enough) issue from the other extremity
in the form of a green leaf; but the process of malt-
ing is stopped before the acrospire has made such
progress.

While the grain is on the malt floor, it has been
ascertained that it absorbs oxygen gas, and emits
carbonic acid gas. But to what amount these ab-
sorptions and emissions take place, has not been as-

certained. They are certainly small ; for the average
loss which the grain sustains when on the malt floor

is only 3 per cent., a considerable portion of which
must be ascribed to roots broken off, and grains of
barley bruised during the turning. As the acros-
pire shoots along the grain, the appearance of the
kernel or mealy part of the corn undergoes a consi-
derable change. The glutinous and mucilaginous
matter in a great measure disappears, the colour be-
comes whiter, and the texture so loose, that it crum-
bles to powder between the fingers. The object of
malting is to produce this change. When it is ac-
complished, which takes place when the acrospire
has come nearly to the end of the seed, the process
is stopped altogether.

At this period, it was formerly the custom in Scot-
land to pile up the whole grain into a pretty thick
heap, and allow it to remain for some time. The
consequence is, the evolution of a very consider-
able heat, while, at the same time, the malt be-
comes exceedingly sweet. But this plan is now laid
aside, because it occasions a sensible diminution in

the malt, without being of any essential service. For
the very same change takes place afterwards, while
the malt is in the mash-tun, without any loss what-
ever.

The time during which the grain continues on the
malt floor varies according to circumstances. The
higher the temperature at which the grain is kept,
the more speedily is it converted into malt. In ge-
neral, 14 days may be specified as the period which
intervenes in England from throwing the barley out
of the steep, till it is ready for the kiln ; while in

Scotland, it is seldom shorter than 18 days, and
sometimes three weeks. This, no doubt, is an ad-
vantage in favour of English malting; as every
thing which shortens the progress, without injuring
the malt, must turn out to the advantage of the ma-
nufacturer.

4. The last part of the process is to dry the malt

upon the kiln, which stops the germbation, and Brewim
enables the brewer to keep the malt for some time ^^""^
without injury. The kiln is a chamber, the floor of .^"" ''^y^

which usually consists of iron plates full of holes,
and in the roof there is a vent to allow the escape of
the heated air and vapour. Under this room is a
space in which fire of charcoal or coak is lighted.
The heated air which supplies this fire passes up
through the holes in the iron plates, and makes its

way through the malt, carrying off the moisture along
with it. At first, the temperature of the malt is not
higher than po" ; but it is elevated very slowly to
140", or even higher. We believe, that in many
cases, it rises at last almost as high as 212°, though
we have never witnessed any such high temperature
ourselves. But we have seen pale malt dried at a
temperature of 175", without any injury whatever.
The great secret in drying malt properly, consists in
keeping the heat very low at first, and only raising
it very gradually, as the moisture is dissipated. For
a high temperature, applied at first, would infallibly

blacken, or even char the malt, and would certainly
diminish considerably the quantity of soluble matter
which it contains. We shall here insert the table
drawn up by Mr Combrune, from his own experi-
ments, of the colour of malt dried in different tem-
peratures.

Heat.

119" - White
124 - Cream-colour

129 - Light yellow

134 - Amber-colour
138 - High amber
143 ' - Pale brown
148 - Brown
152 - High brown
157 - Brown inclining to black
162 - High brown speckled with black
1 67 - Blackish brown with black specks
171 - Colour of burnt coffee

176 - Black

We have given this table, not on account of any
information which it contains, but to put our readers
on their guard against the false conclusions of this

writer. We have taken malt dried at the tempera-
ture of 175", put it into a garden pot filled with soil,

and have seen it vegetate apparently as well as raw
grain placed in the same situation. Now, this is

only one degree lower than that in which Mr Com-
brune says malt is converted into charcoal, and it is

four degrees higher than that in which his malt as-

sumed the colour of burnt coffee. Certainly malt
reduced to the colour of burnt coffee by heat, would
be deprived of the power of vegetating. Mr Com-
brune's experiments were made by putting malt into

an earthen pan, which he placed over a charcoal fire

in a stove, while he kept stirring the malt the whole
time of the experiment. The bulb of the thermo-
meter was placed half-way between the upper sur-

face of the malt and the bottom of the vessel.

Now, the reader will perceive at once, that the
earthen pan would be much hotter than that part
of the malt where the thermometer was placed.

By the constant stirring of the malt, the whole of
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ewing. it was gradually exposed to the burning action

of the surface of the pan. Had the experiment

been made without stirring the malt at all, and

had the thermometer been placed near the surface,

in that case, the changes in the colour of the malt at

the surface would have indicated the temperature to

which it was exposed. But in the way that Mr
Combrune conducted his experiments, the tempera-

tures which he obtained were entirely fallacious.

We have not the least doubt, that the temperature

of the earthen pan, towards the end of his experi-

ment, was above 400°.

Mr Combrune's law, however, that the heat of the

water in mashing ought to be regulated by the colour

of the malt ;
namely, that the paler the malt is, the

lower ought the temperature of the mashing water to

be, is founded on accurate observations. The fact

is, that boiling water would answer better than any

other for mashing, because it would dissolve most

speedily the soluble part of the malt. The only

reason for not using it is, that the tendency of the

malt to set increases with the temperature of the

water. Now, the higher the colour of the malt,

the less is its tendency to set ; of course, we may
use water of a higher temperature to mash with it.

For the same reason, when raw grain is used, the

temperature of the mashing water must be still lower

than when malt is employed ; because raw grain has

A very great tendency to set.

The old malt-kilns had a bottom of hair-cloth in-

stead of the iron plates full of holes, which constitute

a more recent improvement. We have seen the

thermometer in such a kiln, when the bulb touched

the hair-cloth, rise as high as 186°. In general, the

temperature of the malt-kiln is very carelessly re-

gulated. We have seen malt for the very same pur-

pose dried at a temperature which never rose higher

than 136° ; while a portion of the very same malt,

put into another kiln, was heated as high as 186".

But such a careless mode of drying malt is repre-

hensible, and must be more or less injurious to the

brewer. In general, the more rapidly malt is dried

the more does its bulk increase. This method, ac-

cordingly, is practised by those who malt for sale,

as is the case with most of the English maltsters
;

because malt is always sold by measure, and not by
weight. The brewers would find it more for their

interest to buy malt by weight than by measure.

In that case, the maltsters would dry their malt at as

low a temperature as possible. But this would sig-

nify very little, or rather would be advantageous

to the brewer ; because dried malt soon recovers the

moisture lost on the kiln when kept for some time in

sacks. And, when malt is dried at a low tempera-

ture, we are sure that none of it is injured by the

fire. It will, therefore, go farther in the production

of beer. The time of kiln-drying varies consider-

ably, according to the quantity of malt exposed to

the action of the heat. But when that quantity is

not too great, we may estimate the time of kiln-

drying, in general, at two days. After the fire is

withdrawn, the malt is allowed to remain on the kiln

till it has become nearly cold.

By the kiln-drying, the roots of the barley, or, as

the maltsters call them, the comings, are dried up

and fall off. They are separated frona the malt by Brewing.^

passing it over the surface of a kind of wire-screen, ^"^^V^^
which allows the comings to drop through, while the

wires are too near each other to permit the grains of

malt to pass.

If 100 lbs. of barley malted in this manner, with Changes

all the requisite care, be weighed just after being P^^'^ed
^

kiln-dried and cleaned, they will be found, on an

average, to weigh 80 lbs. But if the raw grain be

kiln-dried at the same temperature as the malt, it

will lose 12 per cent, of its weight. Hence 12 fer

cent, of the loss which barley sustains in malting,

must be ascribed to moisture dissipated by the kiln-

drying ; so that the real loss of weight which barley

sustains when malted, amounts to 8 per cent. This

loss, from a great many trials made in the large way,

with all the requisite care, we conceive may be ac-

counted for in the following manner :

Carried off by tlie steep-water

Dissipated while on the floor -

Roots separated by cleaning

Waste . . - -

These numbers were obtained from above thirty

difFerent makings, conducted in four different mak-
ing-houses, with as much attention to every circum-

stance as was compatible with practical malting.

The matter carried off by the steep-water, which
amounts to about ^\jth of the weight of the whole

grain, we conceive to be dissolved from the skin or

husks. It may, therefore, be left out of view. The
waste is owing to grains of malt crushed by the

workmen while turning the malt on the floor, and
afterwards dissipated or destroyed during the subse-

quent processes. We were not able to collect these

bruised grains and weigh them ; the number there-

fore given for them in the preceding table is hypo-

thetical ; but from a great many circumstances,

which it would be too tedious to adduce here, we
believe that, in our trials, ^^(jth part of the whole
very nearly represents the amount of the crushed

grains. Thus the real loss of weight by malting

(supposing nothing lost by steeping, and no grains

crushed) is only 6 per cent, and of this loss 4 per

cent, may be safely ascribed to the roots ; so that

not above 2 per cent, at most can be assigned to the

carbon dissipated by the evolution of carbonic acid

on the floor, and on the kiln. Indeed we have rea-

son to conclude, from a good many trials, that the

greatest part of this loss of 2 per cent, is sustained on
the kiln. For, if malt dried carefully at a low tem-

perature be afterwards kiln-dried, or exposed (as

was our method) to the heat of a steam bath, it

never afterwards recovers its former weight by ex-

posure to the air. And every time this experiment
is repeated, by artificially moistening and drying the

same malt, a new loss of weight is sustained. The
same observation was made by Saussure, who con-
ceived that the loss was to be ascribed to the forma-
tion and dissipation of water in the barleycorn. But
we have no proof that any such formation takes

place. It is more probable that the loss is owing to.

the formation and escape of carbonic acid gas.
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Brewing. Big sustains a considerably greater loss of weight

""^V^^when malted than barley. The average loss of

weight in our trials with barley was only 8 per cent,,

while that of big was 15 per cent., or nearly double.

This we conceive is owing to the destruction of a
much greater number of the corns during the pro-

cess of malting big than barley. But, in all our

experiments on big, that grain was manifestly over-

steeped. To this, perhaps, a good deal of the dif-

ference may be ascribed. Our maltsters had not

been in the habit of malting big, and therefore

were not likely to do it so much justice as they did

to the barley. Hence it would be improper to ven-

ture upon any general conclusions from the experi-

ments which we made upon the malting of big.

The bulk of the malt is usually greater than that

of the barley from which it was obtained. But this

varies a good deal, according to the goodness of the

grain, and the mode of drying the malt. In our

trials, made all in the same way, 100 bushels of the

different kinds of grain gave, on an average, the fol-

lowing results :

—

English barley, - - 109
Scotch barley, - - 103
Scotch big, - - 100.6

The greatest quantity in bushels obtained from
100 bushels of English barley was the least

106 bushels. The greatest quantity obtained from
100 bushels of Scotch barley was 109> and the least

98 bushels. The greatest quantity obtained from
100 bushels of big was 103 bushels, the least 97
bushels. Hence it appears that, on malting English

barley, there is a profit of 9 P^^ cent., while big

yields scarcely any thing more than its bulk before

malting. The English maltster makes more bushels

of malt than he pays duty for ; but the maltster of
big, on the contrary, obtains fewer.

We shall subjoin here two Tables, which exhi-

bit in one view the result of a considerable num-
ber of trials made by the author of this article, on
malting different varieties of grain. The barley is

distinguished by the name of the county where it

Tables of grew. To understand the first table, the reader-

Malting, must know that Excisemen estimate the quantity

of malt by subtracting one-fiflh from the best or

highest gauge in the steep or couch, and charge

the duty accordingly.

TABLE I.

Grain Barley.

English.

Original

bulk of

Giain.

Bulk by
best

Gaug(> ID

Sloep 01

Coucli.

Produce
in Malt.

Malt
charged
Duty.

DifFer-

euce
percent.

1st QualiUes.

Norfolk 100 123.0 109.5 98.4
Norfolk 100 121.5 104.5 97.2
Kent 100 128.0 11 1.2 102.4

Kent 100 119.7 106.3 95.8
Suffolk - 100 123.7 101.6 98.6
Suffolk - 100 IIG.8 100.8 93.4

Average 100 122.1 105.6 97.6 8

Brewini

Grain Barley.

English

Orisfinal

bulk of

Giaiu.

Bulk by
best

Gauge ir

Steep or

Couch.

^
I'roduce

' in Malt.

Malt
charged
Dntv.

Differ-

ence

2d Qiuiiities.

Norfolk

Norfolk

Suffolk -

Kent
Kent

100
100
100
100
100

129.6

122.0

137.9

133.2

125.6

109.2

103.9

107.6

109.2

105.3

103.7

97.6
109.5

106.5

100.4

Average 100 129.6 107.0 104.4 2.6

3d Qiiitiities.

Norfolk

Norfolk

Essex
Essex
Essex
Essex

100
100
100
100
100
100

128.2

127.1

134.5

126.3

128 0
120.5

IO6.4

104.5

106.5

105.8

102.1

97.6

102.5

101.6

107.6
101.0

102.4

96.4

Average 100 127.4 103.4 101.9 1.9

General aver-

age 4.03

Scotch.
ist Quaiitips.

Berwick and
Haddington

Haddington
Haddington
Linlithgow

Perth

Fife

Angus
Edinburgh
Edinburgh

100
100
100
100
100
100
100
100
100

119.8

121.0

121.0

II8.7

127.3

125.3

123 8

123.8

116.7

100.6

109.4

103.1

106.2

102.4

100.1

103.6

98.6

102.7

95.8

96.8

96.8

94.9
101.8

100.2

100.6

99.0

93.3

Average 100 119.6 102.9 Q7.6 0.0

Sd QuaUtics.

Berwick and
Haddington

Haddington
Perth

Fife

100
100
100
100

119.4

125.8

114.2

119.6

100.9

103.2

96.9
94.0

95.5

100.6

91.3

95.6

Average 100 1197 98.7 95.7 3

5d Qualities.

Berwick
Haddington
Linlithgow

Linlithgow

Fife

Angus

100
100
100
100
100
100

115.2

120.0

113.6

121.0

117.5

120.8

98.2
101.6

92.3

93.4

91.5

101.1

92.1

96.0

90.8

96.8

94-0

96.6

Average 100 118.0 96.3 94.4 1.9

General aver-

age 3.4
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evvmg. Hulk by

Grain Big.

Original

h'Ak ot

best

Gauge in
Produce
in Malt.

Malt
charged

Differ-

ence

Giaia. Steep or Duly. percent

Couch.

1st Quftiilics*

100 112.0 97 6 89.6
T"^inT>rn PR 100 132.8 97.Q 106.2

100 121.6 103.3 Q6.3

Perth .

- 100 120.9 102.9 95.7

Perth 100 120.7 99 1 95.5

Perth 100 112.8 97.4 89.2

Aberdeen 100 127.3 100.7 101 .8

Aberdeen 100 125.6 99.9 100.5

Aberdeen ~ 100 114..5 94.1 91.6

Aberdeen 100 124.0 98.7 99.2

Average 100 121.2 99.1 97.0 2.1

Grain Big.

Original

bulk of

Giaiu,

Bulk by
best

Gauge ir

Steep or

Coucii.

Pioduce
ill IVIalt.

Malt
ciiargeo

Duty.

Dilf^r-

< nee
percent

2d QTia'ities.

Kirkcudbright

Ayr
Angus
Angus
Mearns

100
100
100
100
100

119.5

127.4

121.6

121.3

101.2
1 ni t1 ui . 1

96.8

94.5

96.5

95.6

101.9

97.2

97.0

Average 100 120.8 98.1 96.6 1.5

oil Qualities.
'

Kirkcudbright

Aberdeen

100
100

110.6

123.1

94.5

105.0

88.4

98.4

Average 100 116.8 99.7 93.4 6.3

General aver-

age 3.3

TABLE II

Weisht
per Busb
el in lbs.

50.375

50.375

49.750

49.914

50.508

50.859

jOTCII

fvvick&

jdding

jdding"

Idding"

lithg

kh

us

nburS.

nburs.

srage

ttifries

m fries

lark

th

th

th

erdeen

erdeen

erdeen

erdeen

erage

50.297

3.093

52.190

52.190

51.062

50.226

51.539

49.312

52.164

52.164

51.549

47.000

47.726
48.562

48.585

48.562
48.562
48.226

48.562

48.312

49 172

Bush^'ls

Measur-
ed out.

150
150
90
90
150
72

114.75

60
75
66
66
148

66
111

90

75
80
150
100

98
90
90
150
90
90

Swim-

:

luings
;
Uushels

in
I

really

Hush- 'Steepe«.l

els. !

148.60

148.25

88.09

88.25

2.68 147.32

1.28 70.72

1.4

1.75

1.96

1.75

1.23 113.52
0.5 59.50
0.3 74.70

0.56 65.44

0.75 65.25

1.62 1146.38

1.68, 64.32

1.50
1
109.5

1.25 88.75

48.327

3.28

2.03

2.67

2.00

3.25

3.00

2.09

2.68

2.25

2.26

71.72

77.97

147.33

98
94.75

87.00

87.91

147.32

i

87.75

i
87.74

minims in

lbs. 4-

voifdu
pois.

43.18

43.00

56.45

40.50

84.15

29.44

23.87

13.75

11.26

18.34

21.00

40.00

44.37

41.37

34.47

Weiglit of

Gi ain

really

Steeped
in lbs.

7509.82
7513..50

4421.05
4442.63

7494.00

3632.40

6068.60
3117.50
3902,80
3352.81

3293.95

7578.78
3210,25
5748.82
4660.29

77.00

59.96

79.65

61.84

97.45

81.06

55.81

88.19

57..50

60 75

Hours in

Steep.

Swell

pei'

cent.

in

Strep.

116
93.75

86
52
49
44

73.4

119
92
112
109

57
81

80
76
52.5

3448.00

3758.16
7204.72

4796.66
4661.68

4289.56

4284.57

7196.19
4291.62
4364.72

86.5

Swell
per

cent, in

Couch

73
80
80
104

73
45
74
89
58
57

16

25
15.7

18.9

21

21

24.5

25.8

23
14.8

21.7

25.8

11

17

18

9.4

23

23.08

21.5

28.

19.7

23.3

16.8

13ays

on
Floor,

18

16

12

17

13

13

22.06

19.8

21

18.7

27.3

25.3

23.8

23,8

16.7

14.8

18

20
19

9

14
8

14

16

19.6
1 13

73
i

17.3

12

32.8

21.6

20.9

20.7

12.8

27.3

25.6

14.5

24

13

8
18
13

13

15
8

10
10

Clean
Mali in

Gush- Is.

162.75

155.00

98
93.87

149.75

71.31

114.18

64.50

77
69.5

66.86
146.54

66.6

108
91.12

W.iglit

of ('li'ai

Malt pa
Bi!,vhei.

lbs.

36.58

38.40

34.88

35.76

40.56

39.11

37.55 22.2

39.60

38.06

39.18

39.09

38.18

38.80

36.76

41.92

40.24

39.09

70
76.31

152.25

100.94

93.86
84.75
88..50

146.25

82.60
86.58

21.2 10.8

36.81

37.70

36.44

34.44

37.57

36.53

38.37

36.03

39.00

39.44

Aj.pa-

Hit loss

of

Weigiil

per cent-

20.0

21.2

23.0

25
21

23.2

25.4

21

23
19
22.49

25.07

24
21

22

22.6

37.23

2". 5
23.5

23

27.5

24.5

28

21

26.8

25
21.7

24.4

FronilOO
lius'iefs

Gr^iin.

109.5

104.5

111.2

106.3

101.6

100.8

105.6

100.6

199.4

103.1

106.2

102.4

100.1

103 6
98.6

102.7

102.9

From
100 lbs,

Grain.

2.17

2.06

2.22

2.11

2
1.96

2.09

1.88

2.07

1.97

2.07

2.03

1.93

2.07

1.88

1.95

1.98

97.6

97.9

103.3

102.9

99.1

97.4

100.7

99.3

94.1

98.7

2.03

2.03

2.11

2.10

2.01

1.97

2.06

2.13

1.93

1.98

POUNDS 0/ MALT.

From
1 Bushei
Grain

40.063

40.152
38.816
38.926

41.227
39.435

39.736

39.840
41.618

40.386
4i.520
39.131

38.843
38.074
41.345
41.319

40.23

99.1 2.03

35.930
36.899

37.637

35.374

37.237

35.586

38.633

35.770
36.712

38.906

From
1 lb.

Grain.

0.793

0.788

0.773

0.755

0.810

0.768

0.781

0.746

0.787

0.773

0.810

0.775

0.749

0.763

0.787

0.787

0.775

0.765
0.765

0.770
0.724

0.757

0.722

0.793

0.732

0.751

0.783

36.868 0.756
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BARLEY-

»d Quality.

Weight
per Bush
el in Ibh.

English.
Norfolk

Norfolk

Suffolk

Kent
Kent

Average

Scotch.
Berwick&
Hadding"
Hadding"
Perth

Fife

Average

Big.

Kirkcud.

Ayr
Angus
Apgus
Mearns

Average

3d Quality.

English
Norfolk

Norfolk

Essex
Essex

Essex

Essex

Average

Scotch.
Berwick
Hadding"
Linlithg^

Linlithg^

Fife

Angus

Average

Bigs.

Kirkcud.

Aberdeen

Bushels

Measur-
ed out.

50.57

51.00

48.845

50.062

49.945

50.084

50.53

52.26

48.19

48.51

49.87

46.87

47.94
47.03

47.39

47.91

47.42

51.937
51.625

47.633
48.414

48.000
46.410

150
150
80
SO
150

Swim
niin<; it)

Bush
els.

Bushels
really

Steeped.

126
150
66
100

150
150
108
150
126

150
150
90
100
100
100

2.56

3.50

3.12

2.25

4.43

1.50

1.25

1.90

1.45

4.56

2.84

3.12

4.34

1.82

1.75

2.47

3.59

3.87

3.50

6.25

147.44

146.50

76.87

77.75

145.57

124.50

148.75

64.10

98.55

145.44

147.16

104.87

145.66

124.18

148.25

147.53

86.44

96.12

96.50

93.75

Swim-
ming ill

lbs. A-
voirdu-

pois.

Weight of

Grain
really

Steeped
io lbs.

58.00 i7527.50
70.87 !7579.20

85.00 13822.49

62.87 '3942.13

112.37 7385.24

44.00

32.81

48.37

36.12

112.16

77.00

85.87

119.72

51.87

46.0

60.5

107.2

119.6

84.0

159.0

6323.00
7807.03
3132.51

4834.25

6109.10
7113.62

4993.50
6989.46
5985.27

7744.64
7663.70
4179.72
4721.77
4716.00
4482.37

Hours in

Steep,

Swell

per

cent.

in

Steep.

115
88

87
84
89

24

37.9

27.8

92

97
118

64

47^

81.6

89

66i
83
57
57

70.45

91

84
98
82
73
45

Swell

per

cent, in

Cooch.

29.9

22

22

15

21

18

22

30
22.4

29.6

22.0

37.9

33.2

25.6

29.6

19.4

25.8

14.2

19.6

19.7

19.5

14.2

27.4

21.6

21.3

20.8

28.2

27.1

34.5

26.3

28.0

20.5

Days
on

Floor,

15

13

9

9
12

13

16
19

10
11

14

15

16
8

13

13

13

12
14

13

10
10

11

Clean
Malt in

Bnsheis.

161.00

152.13

82.77

84.87

153.00

125.69

153.50

62.12

92.68

147.25

148.75

101.53

137.73

119.87

157.75

153.14

92.06

101.50

98.56

91.26

Weight
of Clean
Malt pa
Bushel,

lbs.

38.437

37.562
36.5

39.125

36.875

37.699

38.501

37.298

39.531

40.039

38.842

36.400

37.832

37.547

38.570

37.55

Appa- ;bush
rent loss

of
Weight
per cent.

ELS of MALT.j POU\ DS qf M*

From 100
Bushels

Gr<iin.

18

24.6

21

16
23.46

109.19

103.86

107.67

109.1G

105.31

20.61

23.46

27
21.6

23.24

23.82

37.579

36.68

37.61

35.12

36.86

35.66

38.67

26.5

20.89

24.70

24.8

24.8

24.33

23
24.8

23
21

25.5

21

107.0^

100.95

103.19

96.91

94.04

98.77

101.24

101.08

96.81

94.55

96.52

98.06

106.41

104.50

106.55

105.83

102.13

97.66

From
100 lbs,

Griiiii.

2.113

2.007

2.165

2.165

2.072

2.104

1.990

1.960

1.983

1.917

1.962

2.128

2.091

2.033

1.971

2.004

2.045

2.037

1.998

2.202

2.149

2.090

2.036

From
1 Bushel
Grain.

41.972
39.013

39.229

42.612
38.823

40.343

38.865
38.490

38.310

38.669

38.583

36.853

38.330
36.349
36.083

36.238

36.770

39.033

38.774

37.423
38.923

36.417

37.772

49.004 78 24.8 27.4 11 36.76 23 103.84 2.085 38.057

48.854
48.969
46.940
46.375

49.744
46.965

150
150
66
66
66
66

2.22

2.90

2.78

2.00

0.75

2.50

147.

147.10

63.22

64.00

65.25

63.50

64.0

78.0

77.2

57.5

20.5

61.7

7263.63
7267.30
3021.14

3003.25

3262.22

3037.82

74
97
47
49
56
53

20
15.2

19.7

13.6

20.7

17.5

20.8

14

15
10

9
11

10

145.14

149.43

58.34

59.78

59.72
64.22

47.974

Averaee

44.722
44.086

44.404

150
40

62 17.9 11

6.09

2.25

143.91

37.75

235.6

66.0

6473.00
169.74

65
77

71

22
10.6

23,1

16.8

14

8

11

136.00

39.62

37.31

36.82

40.16

39.09

40.81

36.41

25.4

24.3

22.5

23.5

25.3

23.0

98.21

101.58

92.28

93.41

91.52

101.13

1.998

2.056

1.931

1.990

1.831

2.114

36.656
7.399

37.057
35.980
37-353

36.817

38.43 24.0 96.35

35.03

33.50

34.26

26.4

22.0

24.2

94.5

105.0

99.7

1.986 36.877

2.101

2.3S4

2.217

33.108

35.164

34.136 0.7
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ing. Thus it appears that the process of malting is

'"'^ nothing else than causing the barleycorns to gerrai-

Itnre of nate, and stopping that process before the green

Process, leaf makes its appearance. A quantity of roots are

formed, which are afterwards rubbed off and sepa-

rated, and the weight of which amounts to about 4

per cent, of the grain malted. The kernel of the

grain undergoes a remarkable change by this pro-

cess. It consists almost entirely of starch; but it

was agglutinated in the grain, so as to make a solid

and very firm mass ;
whereas, in the malt, it is quite

loose and mealy. Hence it would appear that the

glutinous and mucilaginous matter of the barley-

corn is chiefly employed in forming the roots ; and

that this is the purpose for which it was laid up in

the grain. How far the starch is altered does not

appear. It is probable that it has undergone some

change. Malt has a slightly sweet taste, much more

agreeable than the taste of the raw grain, without

any of that strong and cloying sweetness which dis-

tinguishes wort. But the most distinguishing cha-

racter of the starch of malt is the ease with which it

dissolves in hot water ; though cold water does not

act upon it sensibly. Whether this property be pe-

culiar to the starch of barley or be induced by

the malting, we cannot say. We conceive it pro-

bable that barley starch is more easily soluble in

water than wheat starch, from the ease with which

raw grain is constantly employed by distillers to form

their worts. In its other chemical characters, the

starch of barley malt agrees with that of wheat

starch.

hiWepnrt We would err very much, however, were we to

Malt. suppose that the whole kernel or starchy part of the

malt is dissolved by the hot water used in brewing.

At least one half of the malt still remains after the

brewing is over, constituting the grains, which are

known to constitute a most nourishing article of

food for cattle, and therefore to contain much more

than the husks or skin of the malt corn. One hun-

dred lbs. of malt, from different kinds of grain, after

being exhausted as much as usual of the soluble

part of the kernel by hot water, were found to weigh

as follows :

—

and the soluble part of the malt extracted by hot lirewing.

water, the residues weighed :

English barley

Scotch barley

Scotch big

50.63 lbs.

50.78

52.69

100 lbs. of raw grain being converted into malt, and

the soluble part of the malt extracted by hot water,

the residue weighed :

English barley

Scotch barley

Scotch big

51.558 lbs.

50.831

53.500

In another set of experiments, 100 lbs. of malt

left the following residues :

English barley

Scotch barley,

Scotch big,

54.9 lbs.

56.9

56.6

English barley

Scotch barley

Scotch big

54.8 lbs.

56.9

56.6

Hence we see that, in all these cases, the bulk of the

malt was very nearly the same as the previous bulk

of the barley before it was malted.

In another set of experiments, 100 lbs. of malt

left the following residues :

English barley

Scotch barley

Scotch big

54.0 lbs.

56.1

56.6

100 lbs. of the raw grain being converted into malt,

and the soluble part of the malt being extracted by

hot water, the residues weighed :

English barley

Scotch barley

Scotch big

54.63 lbs.

56.09

56.59

100 lbs. of the raw grain being converted into malt,

Here also the bulk of the malt differed but little

from that of the raw grain. The first of these sets

of experiments was made with grain of the best

quality, the second with grain of the middling quali-

ty, and the third with grain of the third quality.

It is probable that an additional portion of the

kernel would be dissolved if the malt were ground

finer than it is customary to do. The reason for

grinding it only coarsely is to render it less apt to

set. But this object might be accomplished equally

well by bruising the malt between rollers, which

would reduce the starchy part to powder, without

destroying the husk. This method, indeed, is prac-

tised by many brewers, but it ought to be followed

by all.

CHAP. IV.

OF BREWING.

Brewing consists of five successive processes,

which are distinguished by the following names: 1.

Mashingt 2. Boiling, 3. Cooling, 4. Fermejit-

ing, 5. Cleansing. We shall afterwards give a de-

scription and view of the utensils employed in a

large London porter brewery, where they have been

carried to the greatest perfection. But we conceive

it better to give a description of the processes them-

selves, in the first place, without referring them to

any specific form of vessels ;
observing only, that the

size of all the utensils must be proportional to the

quantity of beer which it is proposed to make at

once.

1. The specific gravity of malt varies a good deal. Specific

according to the way in which it is dried upon the ^^^.'^^

kiln. But its mean specific gravity may be stated

at 1.201. In general the specific gravity of big

malt is rather inferior to that of malt from barley.

Let us suppose, for the sake of stating the compa-

rative quantities, that it is our object to employ in a
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Brewinsr. single brewing 50 bushels of malt. The first thing

to be done is to grind the malt in a mill, and the

best kind of mill for the purpose, is that in which
the malt is made to pass between two iron rollers.

Mashing. We must be provided with a copper boiler, ca-

pable of containing at least the 50 bushels of malt;

or its solid contents must, at the smallest, amount
to S82 ale gallons, which are rather more than

107,521 cubic inches or 62j cubic feet. This cop-
per boiler must be placed over brickwork upon a
furnace, and there must be conveniences for filling

it with water and for letting the water oflP, when suf-

ficiently heated, into the mash-tun.

The mash-tun is a wooden vessel composed of
staves properly fixed by means of iron hoops, and
usually placed in the middle of the brew-house. It

has a false bottom full of holes at some little height
above the true bottom. Its capacity varies accord-
ing to the extent of the brewery establishment. But
a mash-tun, capable of mashing 50 bushels of malt,

ttiust be, at least, one-third larger than the bulk of
the malt, or it must be capable at least of containing

75 bushels.

A quantity of water equal, at least, in bulk to

that of the malt, is to be put into the boiler, and
heated up to 190° or 180° according to the fancy of
the brewer and the quality of the malt. But the

best brewers, in general, employ the lowest tempe-
rature. This water is then to be let into the mash-
tun, and the malt, previously ground, is to be let

down into it immediately after. It is then mixed
with the water and all the clots carefully- broken,
either by workmen, who use for the purpose very
narrow wooden shovels, or, when the capacity of the
mash-tun is very great, as in the London breweries,

by a machine which is driven by a steam-engine.
Great care must be taken to break all the clots, be-

cause the whole of the malt within them would
otherwise escape the action of the water, and be lost

to the brewer. When the water and malt are suffi-

ciently mixed, the mash-tun is covered and left in

this state about three hours. But the time varies

according to circumstances.

Though the specific gravity of a malt corn be
greater than that of water, yet if it be thrown into

that liquid it always swims. The reason is, that be-
tween the skin and the kernel there is lodged a
quantity of air, which it is not easy to drive away.
Accordingly, brewers are in the habit of judging of
the goodness of malt by throwing a certain quantity

of it into water, and, reckoning the grains which fall

to the bottom, these indicate the proportion of un-
malted grain which the malt contains. Of course
the more of them that exist in any given quantity of

^ malt, the worse must the malt be considered. But
though malt, when we consider only single corns,

is about a sixth heavier than water, yet a bushel
of malt does not weigh so much as one-third of a

bushel of water. For, on one occasion, the hot-wa-
ter in the mash-tun, before the addition of the malt,

stood at the height of 22 inches. On adding the

malt, it rose to the height of 2.0 inches. The bulk
of the water was 51 bushels ; that of the malt be-
fore grinding 47| bushels. We see from this, that

the real space occupied in the mash-tun by the 47^

bushels of malt, was only seven inches; while the Brewiitj

51 bushels of water occupied the space of 22 inches. ^^"^^/^

Therefore about two-thirds of the bulk of the un-
grounded malt consisted of interstices tilled with
air.

The temperature of the water is considerably
lowered when it is mixed with the malt, but we
have been unable to determine how much, from tlie

impossibility of thrusting a thermometer down to the
centre of the mash-tun, the only place that would
give a correct result. But we may state a few out
of the many observations which we have made on J
the subject: 51 bushels of water of the temperature
192° were mixed with 47| bushels of malt; after

mixture, the temperature at the surface of the mash
was 140°. Two hours and a half after, when the
wort began to run off, its temperature was 156°, and
at that time the surface of the mash was at the tem-
perature of 136°. If we suppose in this case, that

the whole mash lost four degrees as well as the sur-

face, and take the mean between the bottom and
top, we shall have the mean heat of the whole after

'

the mashing, 150°. So that the water has lost 82°

of heat, while tlie malt (its temperature before mix-
ture was 48°) gained 102°.

The weight of the water, reckoning
it at 51 bushels, was - 3965.25 lbs.

That of the malt was - 1788.80 lbs.

This would make the specific heat of the malt

0.69, which is probably considerably above the truth.

For, according to the experiments of Dr Grawford, i

the specific heat of barley is only 0.421. So that

our supposition, that the mean temperature after

mashing was only 150°, is not quite accurate. Were M
we to suppose the specific heat of malt to be 0.42,

which cannot be very far from the truth, in that case

the mean temperature, after mashing, would be 169°,

if the water was 192° and the malt 48°, and the

weight of each as above stated.

In another experiment, in which 60 bushels of j

malt were mashed, the heat of the water was 180°,

that of the malt 56°, the temperature, on adding the

malt to the water and mixing it well, was at the sur-

face 141°. Four hours after, when the wort began

to be drawn off, its temperature was 150°, and that

of the surface of the mixture of malt and water in
'

the mash-tun, was 138°.

lbs.

The bulk of water was 661 bushels, its

weight - - - 5147
The weight of the malt was - 2283.6

Any person may easily, from these data, calcu-

late what the heat of the mixture after mashing

ought to be, supposing the specific heat of the malt

to be 0.42. The common formula for the calcula- •

\^ HQ

tion, is S = -t: t-, in which S denotes the
' B X — b

specific heat of the malt, W the weight of water

used, lu its temperature, B the weight of malt used,

b its temperature, and m (which in the present case

is the quantity sought) the temperature after mix-
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ture. We do not think it worth while to give any

more examples of these changes of temperature,

though we are in possession of abundance of them ;

because we do not conceive that they can lead to

any useful results,

rt. After the mash has continued for about three

hours (or longer or shorter according to circum-

stances), a stop-cock, placed below the false bottom

in the mash-tun, is opened, and the wort allowed to

run out into a vessel prepared to receive it, and

known by the name of underback. At the same

time the cover is taken off the mash-tun, and quan-

tities of water of the temperature of 180° are occasion-

ally sprinkled over it from the boiler, which had
been again filled with water to be heated^ as soon as

the water for mashing was drawn off. No specific

directions can be given respecting the quantity of

hot-water added in this manner by sprinkling, be-

cause that must depend upon the views of the brew-

er. If he wishes to have ale of very great strength,

he will of course add less water ; if the ale is to be
weak he will add more. The best way is to deter-

mine the strength of the liquor as it flows into the

underback by means of a saccharometer, or by tak-

ing its specific gravity. When the specific gravity

(at 60°) sinks to 1.04 or 1.05, or when it contains

only 36^ or 46|^ lbs. per barrel of solid matter in so-

lution, it would be useless or injurious to draw any

more oflP for making strong ale. But an additional

portion may still be drawn olf and con-verted into

small beer. We have seen the brewers in Edin-

burgh continue to draw off small, beer from the mash-

tun till the liquid indicated only 23^ lbs. per barrel,

or even till it indicated only 17| lbs. per barirel ; that

is, till its specific gravity at 60° was reduced to 1,027

or 1.020. Indeed the strength of small-beer is often

much weaker than this, when it is obtained from

malt without drawing off any strong ale wort ; but

when it is the residue of strong ale, it is necessary to

make it stronger, otherwise its quality will be bad.

About a dozen of years ago, it was customary with

some of the small-beer brewers in Edinburgh, to

make the small-beer of considerable strength ; and

after the Excisemen liad determined its quantity, and

the' duty to be paid on it, they diluted it largely with

water, just when they were sending it out of the

house. This fraud was easily put in practice, be-

cause the small-beer is usually disposed of the mo-
ment it is mixed with the yeast, and before it has

undergone any fermentation whatever. It ferments

sufficiently in the small casks in which it is sent to

the ,consumers. In Edinburgh it is customary to

bottle this small-beer, which makes it clear and very

brisk, and consequently very agreeable to the pa-

late.

Neither can any general rule be laid down for the

specific gravity or- strength of the wort, when it be-

gins to flow from the mash. It will obviously de-

pend upon the goodness of the malt, and upon the

quantity of mashing water employed, when com-

pared with the quantity of malt. We have seen it

begin to flow from the mash-tun of the specific gra-

vity 1.084, 1.0805, 1.0815, 1.0835, I.O9I, 1-094; or

containing respectively 78|, 74|^|, 75|_, 78, 85| and

87f lbs. per barrel,

vol. il. PAST II.

The wort, as it first flows from the mash-tun, is a Brewing,

transparent liquid of a fine amber colour, a peculiar ^-^v"^^
smell, and a rich, luscious, sweet taste. If it is

cloudy, as sometimes happens, it is a proof that the

water used for mashing was of too high a tempera-

ture. We have seen the wort run cloudy from the

mash-tun, when the temperature of the water" had

been as high as 200° or 191°, but never when it was

no higher than 180°. This affords an additional

reason with the brewers for keeping the temperature

of the mashing-water low. But we have some doubts

about the accuracy of the reason. For, when the

wort is afterwards boiled, it always deposits a co-

pious flocky sediment. The boiling would doubt-

less render even turbid wort transparent, and would

not probably increase the sediment much. At the

same time, it must be acknowledged, that some ob-

scurity hangs upon this part of .the process of brew-

ing. For we have seen wort continue opaque daring

the whole process of boiling, cooling, and ferment-

ing, and requiring ultimately to be clarified orJined^

as the brewers termed it, by means of isinglass. The
substance which rendered the ale in this case turbid,

seemed to be a variety of starch, or some particular

form of that substance ; for it was completely pre-

cipitated by infusion of nutgalls, and the precipitate

was redissolved by the application of a moderate

heat.

The flowing of the wort from the mash-tun takes

up six or eight hours. As it advances, the colour

diminishes, the smell becomes less agreeable, and

the taste less sweet. At last the colour becomes near-

ly opal, and the smell becomes sour, and somewhat

similar to the odour given out by an infusion of meal

and water left till it has become sour. Yet it pro-

duces no change on vegetable blue colours.

If the wort which first comes over be evaporated Constituontg

to dryness, it leaves behind it a yellow-coloured re- of Wort,

siduura, which has a sweet taste, dissolves readily in

water, absorbs water from the atmosphere, and be-

comes clammy, and similar in appearance to treacle.

Its specific gravity is 1.552. This does not differ

much from the specific gravity of common refined

sugar, , if we take a mean of the experiments of

Fahrenheit and Hassenfratz. Falirenheit found the

specific gravity of sugar 1.00^5, while Hassenfratz

found it 1.4045, the mean of which is 1.5055. There

can be no doubt that this residue contains a good
deal of sugar, precisely the same in its properties

with the sugar into which starch is converted by
boiling it in a very dilute acid. But it is mixed like-

wise with a considerable portion of starch, which has

become soluble in water, without being converted

into sugar. For wort gives a copious precipitate

with the infusion of nutgalls, and this precipitate is

redissoWed by a moderate increase of temperature,

properties which characterize starch.

From the experiments of Saussure it would ap-

pear, that starch sugar is nothing else than a combi-

nation of starch and sugar. Hence it is probable,

that, during the mashing, a combination takes place

between the starch of the malt and the water, the

result of which is the formation of starch sugar.

This sugar agrees in its properties with the sugar of

grapes. It crystallizes in needles grouped together

So
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Brewing, in the form of small spliericles like granulated honey.
""V"^^ It does not go so far in sweetening as common ^u-

gar ; and, like sugar of grapes, it ferments without
the addition of yeast. We have attempted in vain
to separate the saccharine part of the residue of wort
from the starch. When alcohol is poured over it,

no solution takes place, but such is the affinity of the
residue of wort for water, that it deprives the alcohol
of a portion of its water, just as carbonate of potash
or muriate of lime does, and a very viscid liquid,

consisting of the residue of malt dissolved in a very
small quantity of water, is formed at the bottom of
the vessel.

It is exceedingly difficult to evaporate wort, with-
out partly decomposing the extractive residue. The
best way is to put it upon a very flat dish, and to apply
a heat not greater than 120°. We have charred it

completely in a glass vessel, filled with alcohol, with-
out applying heat sufficient to make the alcohol
boil. Indeed, we never succeeded in obtaining the
residue of wort, without its colour being a good
deal darker than that of the wort from which it was
obtained.

The wort which runs off last contains very little

saccharine matter ; but some starch and mucilagi-
nous matter may still be detected in it. The flavour
and beauty of the ale is increased, if we take only
the wort that runs first off, and throw away the last

drawn worts, or employ them only in the manufac-
ture of small beer,

filing the 2. The next process in brewing is the boiling of
the wort. The wort is pumped up from the under-
back into the copper boiler, where it is boiled for

several hours, till it has acquired the degi-ee of
strength which is wanted by the brewer.

It may be proper to give some examples of quan-
tities to enable the reader to form a better idea of
the effect of the boiling.

From 60 bushels of malt there were obtained
23.465 barrels of wort, of the strength of 64.37 lbs.

per barrel, or of the specific gravity 1.0683. It was
boiled down to 19.736 barrels of tlie strength of
82.7 lbs. ^er barrel, or of the specific gravity 1.089.
From 60 b'ishels of big malt there were obtain-

ed 23.8193 barrels of the specific gravity 1.0648,
or of 58.75 lbs. per barrel of saccharine matter.
It was boiled down to 19-736 barrels of the specific

gravity 1.078, or of 72| \hs. per barrel of saccharine
matter.

From 72 bushels of malt 15.1388 barrels of the
specific gravity 1.071, or of 60.6 lbs. joer barrel, it

was boiled down to 13| barrels of the specific gravity

1.1055, or of 98f lbs. per barrel of saccharine mat-
ter.

From 50 bushels of malt 13.444 barrels of wort
were obtained of the specific gravity 1.068, or of
63.125 lbs. of saccharine matter per barrel. It was
boiled down to 1 1,083 barrels of the specific gravity
1.1015, or of 94| lbs. per barrel.

Various contrivances have been fallen upon to
economize the boiling process ; but these will come
i^der our consideration with more propriety when
we give an account of the utensils in a London
brewery.

The flocky precipitate which forms during the

boiling of the wort, as far as we have been able to Brew
determine its properties, approaches nearly to the
nature of gluten, or vegetable albumen ; for these
two substances differ very little from each other.

^
While the wort is in the boiler, the requisite quan- Hops,

tity of Jiops are added to flavour the ale, and render
it capable of being kept for a considerable length of
time without souring. Hops, as is well known, are
the seed-pods of the Humulus lupulus, or hop-plant,
which is cultivated in considerable quantities in the
south of England, especially in Kent and Hamp-
shire. The seed-pods of this creeping plant are
collected when ripe, and dried upon a kiln. They
are then packed up in bags, and sold to the brewers.
Hops are well known to have a peculiar bitter taste,

and a weak aromatic odour, and to possess sedative
qualities to a considerable extent. A pillow, filled

with hops, has often been found to induce sleep,

when every thing else has failed. If they be digest-

ed for some days in alcohol, that liquid acquires a
slight greenish colour, a peculiar taste, and an odour
in which that of the hop can be distinctly perceived.
If the alcohol, previously freed from the undissolved
matter, be distilled in a retort, there remains behind
a solid green-coloured oil. It is to this oil that hops
owe their peculiar smell. Its taste is peculiar, sharp,
and scarcely bitter, but putting one in mind of the
peculiar flavour of good ale. This oil is the part of
the hops which gives ale its distinguishing flavour.

It is apt to be dissipated by long boiling. Hence,
when hops are too long boiled in wort, the aromatic
odour and peculiar flavour are nearly dissipated, and
a bitter taste substituted in its place. It is the
opinion of brewers, that the intoxicating qualities of
ale are to be partly ascribed to the oil of the hop.
Indeed, it has been pretty common to ascribe intoxi-

cating qualities to bitter tasted substances in general.
Thus, a woman of the name of Johnston, who kept a
public house a little to the south side of the Meadows,
near Edinburgh, about the beginning of the last cen-
tury, was famous for brewing a pleasant and very in-

toxicating ale ; and the last quality was universally as

.

cribed to the broom tops, which she employed as a
bitter instead of hops. This woman's name is remem-
bered, because her ale and her house are celebrated
in the poems of Allan Ramsay. But this opinion,

though very general, does not appear to be founded
upon any precise experiments or observations. We
are not acquainted with any volatile oil which pro-
duces intoxication

; though some of them, as oil of
turpentine, act with great energy upon the stomach.
No infusion of any bitter whatever, not even of hops,
is known to produce intoxication ; nor is any effect

in the least similar to intoxication produced when
considerable quantities (2 oz. for example, per day)
of Peruvian bark are swallowed in substance.

Besides the volatile oil, hops contain likewise a
quantity of bitter principle, which may be easily ex-
tracted from them by water. As far as we were
able to determine the point, this bitter matter pos-
sesses the characters of the bitter principle in per-

fection. No reagent that we tried is capable of
throwing it down except acetate of lead, a somewhat
ambiguous precipitant, because it throws down the

greater number of vegetable substances, and because
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. the lead in this salt is partially thrown down by car-

bonic acid, if it happens to be present in the solu-

tion. Nitrate of silver is likewise a precipitant,

throwing down the bitter principle of hops in light

yellow flocks. But this precipitant is also some-

what ambiguous, for the same reason that renders

acetate of lead so. The bitter principle of hops is

Kkewise very soluble, both in water and alcohol.

Hops communicate both their flavour and their

bitter taste to wort. The quantity employed varies

very much, according to the taste of the persons

who are to drink the ale. The stronger the ale is,

the greater the quantity of hops is which it can

bear without injury. In general, English brewers

employ a much greater quantity of hops than the

Scotch brewers. To elucidate the subject, we shall

give a few examples of the quantity of hops used m
making Edinburgh ale ; which is known to be mild,

and, in general, is much relished by most of those

who are in the habit of drinking ale.

Sixty bushels of malt yielded llf barrels of strong

ale wort (measured at the end of the boiling), and

4,0 lbs. of hops had been mixed with it in the boiler.

Forty-seven and a quarter bushels of malt furnish-

ed 10.83 barrels of wort, measured after being boil-

ed and cooled, and 36 lbs. of hops had been mixed

with it in the boiler.

Sixty bushels of malt furnished fifteen barrels ot

wort, measured after boiling and cooling, and 45 lbs.

of hops had been mixed with it in the boiler.

Sixty bushels of malt, from big, furnished 14.7

barrels of wort, after being boiled and cooled. It

was mixed with 40 lbs. of hops in the boiler.

In another brewing in which 72 bushels of malt,

from big, furnished 10^ barrels of wort, 66 lbs. of

hops had been added in the boiler.

In general, when the ale has considerable strength,

the Edinburgh brewers are in the habit of adding

one pound of hops for every bushel of malt employed.

Sometimes, indeed, when they wish their ale to be

very superior in flavour and quality, they employ a

greater quantity of hops than even this. Thus, we

have seen 100 lbs. of hops boiled in the strong ale

wrort extracted from 72 bushels of malt. When the

ale is but weak, and consequently cheap, the usual

allowance is one pound of hops to a bushel and a

half of the malt,

the 3. After the wort has been boiled down to the re-

quisite strength, which, in Edinburgh, is commonly

between the specific gravities 1.09 and 1.10, it is let

out into the coolers. The coolers are floors of wood,

surrounded with a wooden ledge, and water tight,

placed in the most airy and exposed situation in the

brewery. They are of such a size as to hold the

whole of the wort at a depth not exceeding three or

four inches ; so that, in large breweries, they are of

an enormous extent. The object is to cool down

the wort, as rapidly as possible, to the temperature

of the atmosphere ; because, if it were allowed to re-

main long hot it would run the risk of becoming

sour, which would spoil the whole process. A
crreat deal of the superiority of some breweries over

others, depends upon the construction of the coolers,

or, rather, upon their being as well adapted as pos-

sible for reducing the temperature of the wort speed-

ily to that of the atmosphere. A free current of air

ought to pass over them, and great care should be

taken to keep them perfectly clean.

The wort is either pumped out of the boiler into

the coolers, or it is let into them by simply opening a

stop-cock, according to the construction of the brew-

house. It soon spreads itself over all the surface of

the coolers, and a very great evaporation is the con-

sequence. This evaporation ought always to be

taken into consideration by the brewer ; because it

both materially adds to the strength of the ale and
diminishes its quantity. The amount of it depends

upon the temperature of the air compared with that

of the atmosphere, and upon the skill with which the

coolers have been constructed. We shall give a

few examples of the quantity of evaporation which

took place during the cooling of worts, in coolers by
no means remarkable for the goodness of their con-

struction.

Tenipera-

ure of the

wort when
let into thf

cooK'is.

Tempe-
rature of

do. when
coUI.

Quantity of

Wort when
let into the

Coolers in

Ale Banvis.

Ditto when
cooled.

Quantity

evapo-
rated in

Ale Bar-

rels.

Time of

Cooling

n hours.

1600 ^6« 16.1388 14.8611 1.2777| Hi

176° 51 18.6666 17.2222 1.4444j Hi

208" 50 11.5555 8.7 5 2.8055 9h

208" 52 16.6388 12.0832 4.5556 14

208° 50 14.0555 10.2222 3.8333 9

208° 53 14.7777 10.5 4.2777 16

210^ 52 13.6944 9.1388 ^.5556 8

208 51 13.3333 9.3055 4.0278 8

206 52 12.6388 8.2777 4.3611 6

200 52 14.0555 9.4444 4.6111 6h

200 54 13.6944 9.1388 4^.5556 6

200 53 11.0833 8.5000 2.5833 7

204 56 14.0555 10.6111 3.4444 8

Mean 14.1067 3.5640

In the first two examples in the above Table, the

quantity of wort was estimated just when it was let

down into the coolers ; in all the others it was esti-

mated in the boiler before it was pumped out. It

appears from the preceding table, that rather more

than one-fourth of the whole wort is dissipated by

evaporation during the cooliug. And, if we had ex-

cepted from the general consideration the two

first examples, the proportion evaporated would have

been still greater.

When the wort is let out of the boiler into the
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cooler, tlie hops stilf remain, and, as they are soaked
with wort, a considerable loss would be sustained if
they were thrown away. Thus we found, in one in-
stance, that 45 lbs. of hops retained half a barrel
of wort after they were drained so completely that
no more wort would drop out. In another case, 35
lbs. of hops, retained in the same way, 0.3666 of a
barrel, which is rather more than one-third of a
barrel. To recover this wort it is proper to subject
the hops to pressure. We do not know whether this
is attended to by the great brewers, though it pro-
bably is. By several of the Edinburgh brewers it is

too much neglected.

In cold weather, where the brewery is small,
and the apartment in which the fermenting ves-
sels are placed, cold, it is proper not to reduce
the temperature of the wort so low as that of the
atmosphere. From want of attention to this cir-
cumstance, we have seen wort refuse to ferment for
some time, and the brewer under the necessity of
heating it artificially before fermentation could be
brought on. In such cases, the wort is very apt to
be lost altogether by contracting acidity. The tem-
perature, in such cases, ought not to be reduced
lower than 56°. But when the apartment in which
fermentation is carried on is warm, 51° or 52° is a
very good temperature. When the brewer is ob-
liged to make ale in warm summer weather, it is

material to reduce the temperature as low as pos-
sible. In such cases, great advantage would attend
cooling the wort in coolers without any roof or
covering whatever, but quite open to the sky ; be-
cause, in clear nights, the wort might be cooled in
this way, eight or ten degrees lower than the tem-
-perature of the atmosphere. The reason is obvious.
It is owing to the rays of heat, which, in such a
case, radiate from the wort, and are not returned
again by the clear sky. Wort, being a good radia-
tor of heat, would be particularly benefited by this
method of cooling. We have no doubt that it might
be put in practice with advantage in hot climates

;

and that, by means of it, good ale or porter might
be manufactured in the East and West Indies. Such
a manufacture, if successful, would be particularly
relished in India, and would, we doubt not, prove
a lucrative article of manufacture to an enterprising
man.
As there is a duty levied on ale and beer accord-

ing to their quantity. Excisemen are in the habit of
gauging the wort while in the boiler and when on
the coolers. Not that the duty is levied accord-
ing to the quantities there found ; but to serve as a
check upon the more accurate guages taken in the
fermenting tuns. For a certain allowance being
made for evaporation, while the wort is in the cooler,
which the excisemen, from long observation, are en-
abled to do with some accuracy, they have it in their
power, from these checks, to determine whether any
of the wort from the coolers has been secreted or
carried off with a view to evade the excise laws.

4. When the wort is sufficiently cooled down by
exposure on the coolers, it is let down into the fer-
menting-tuns, or, as the brewers call them, the gyle-
tuns, in order to be fermented

; by which process,
it is converted from the luscious sweet-tasted liquor

called wort, to the brisk intoxicating liquor whicli Rrewin
constitutes ale. The gyle-tuns are cylindrical wood-
en vessels, varying in size, according to the extent of
the brewery. In the London breweries, and in the
distilleries, they are of prodigious size ; but in private
houses they often do not exceed the size of a wine
hogshead, or even of a beer barrel. The fermenta-
tion is perhaps conducted with the greatest economy
in large vessels ; but good ale may be made in com-
paratively small quantities. How far this is the case
with porter, it is more difficult to say. Good porter
has scarcely ever been made, except by those who
manufacture it upon a large scale.

The fermenting tuns are not to be filled by the wort;
because a considerable increase in bulk takes place'
during the fermentation, in consequence of which
the liquor would run over, unless allowance were
made for it.

The fermentation of ale or beer is never carried to
any great length. The object of the brewer is, to
retain the flavour and good qualities of the ale or beer,
not to develope the greatest quantity of spirits,
which can hardly be done without allowing the wort
to run into acidity. The violence of the fermenta-
tion depends upon the quantity of yeast added.
Brewers, accordingly, mix yeast with their worts
only in very sparing quantities ; while the distiller
adds it in great doses, and repeatedly.

Yeast is a frothy substance of a brownish-grey Nature c
colour, and bitter taste, which is formed on the sur- Yeast,
face of ale or wine while fermenting. If it be put
into sacks the moisture gradually drops out, and the
yeast remains behind in a solid form. It has very
much of the flavour and taste of cheese when in this
state

; but its colour is still darker. This dried yeast
promotes or excites fermentation ; but it does not
answer quite so well as fresh yeast. At one period,
some of the Scotch distillers employed considerable
quantities of it ; but all of them with whom we con-
versed on the subject, affirmed, that it was much less
profitable than even the bad porter yeast which they
were in the habit of bringing down from London.
From the resemblance which dried yeast has to
cheese, one would be disposed to infer that 'it is a
species or variety of gluten. But if we attempt to
induce fermentation in wort by adding the gluten of
wheat, we will be unsuccessful.

When yeast is kept for some time in cylindrical
glass vessels, a white substance, not unlike curd,
separates and swims on the surface. If this sub-
stance be removed the yeast loses the property of
exciting fermentation. This white substance pos-
sesses many of the properties of gluten, though it

diffisrs from it in others. Its colour is much whiter,
it has not the same elasticity, and its particles do not
adhere with the same force. In short, it agrees much
more nearly, in its properties, with the curd of milk
than with the gluten of wheat. We are disposed
to consider this substance as the true fermenting
principle in yeast; though we were never able to
procure a sufficient quantity of it to put its ferment-
ing powers to the test of experiment. We have
sometimes seen a similar substance separate in the
fermenting tuns in distilleries, when the fermentation
was nearly at an end^ or, rather, when such a quantity



BREWING.
of spirit had been generated as put an end to the

fermenting process altogether. But we could never

learn that the distillers had fonned any opinion re-

specting this curdy substance. It did not interfere

with the success of their operations, and, on that ac-

count, they bestowed little attention to it. We at-

tempted, once or twice, to collect such a quantity ot

it as might enable us to try its powers as a ferment,

but we did not succeed

has been carried to the greatest possible length.

Hence the present mode of levying the duties on

spirits upon the wash is not only very injurious to

the goodness of the spirits manufactured ; but is at-

tended with a positive and very heavy loss to the

community. Distillers' wash may be fermented a

second time, and would in this way yield a consider-

able additional quantity of spirits. We have fre-

quently seen it made into good small-beer. The pro^

The tly chemisfwho has attempted to subject ^ per mode of levying the duty would be on the quan-
ine oniy ciieiuibt wnu

_
r ^ t;t,r r>f «tif.fhnr nf> matter in the wash. This might

yeast to a" chemical analysis is Westrumb. But,

though this philosopher was distinguished for his ac-

curacy, the task was too difficult for the resources ot

the science of the time (1796) when he published

his Experiments. From 153()0 parts of fresh beer

yeast he obtained the following substances

:

Potash
Carbonic acid

Acetic acid

Malic acid

Lime
Alcohol
Extractive

Mucilage
Saccharine matter

Gluten
Water

Loss

Total

IS

15
10
45

69
240
120
240
315
480

1S595

15142
218

15360

As yeast may be reduced to a dried state with-

out depriving it of the power of acting as a ferment,

it is clear that the carbonic acid, acetic acid, alcohol,

and water are not essential to it. We cannot sup-

pose that either potash, lime, or malic acid, is essen-

tial. The saccharine matter, we know, is capable of

fermenting of itself; but if it were the essential in-

gredient, it would be quite unnecessary to add yeast

to wort at all, as we know that the wort contains

abundance of saccharine matter in solution. We
know likewise, from experiment, that neither ex-

tractive, mucilage nor gluten possesses the property

of exciting fermentation. Thus none of the sub-

stances found by Westrumb in yeast, can be con-

sidered as the true fermenting principle. Dobereiner

found that, when yeast is steeped in alcohol, it loses

the property of acting as a ferment. This may be

owing to the alcohol dissolving and carrying off the

true fermenting principle. But we are rather dis-

posed to ascribe it to the presence of a portion of

alcohol in the yeast. We know that a certain por-

tion of alcohol destroys fermentation. Thus we

have found by a great many trials, conducted on ra-

ther a large scale, that the stronger a wort is made,

the greater is the quantity of unaltered saccharine

matter which remains in it after the fermentation

tity of saccharine matter in the wash. This might

easily be determined by a good saccharometer. A
certain part of the duty might likewise be levied up-

on the spirits produced. This would act as a sort of

check upon the first estimate, and would consider-

ably diminish the risk of fraud. Indeed, the mode

of determining the duty by the quantity of saccha-

rine matter, would not be more liable to evasion

than the present mode. It could be evaded in no

other way than by concealing a portion of the wash,

which would be equally efficacious according to the

present mode.
We conceive, therefore, that when yeast is mixed

with alcohol, it may retain so much of that liquor aa

to prevent it from acting as a ferment. When we

attempt to wash away the alcohol, we may destroy

the yeast by washing away that portion of it which

really acts as a ferment, which is probably small in

quantity.

It seems to us not unlikely, that the portion of

yeast which really acts as a ferment, is a quantity

of saccharine matter which it contains, that has be-

gun to undergo the decomposition produced by fer-

mentation, but has not yet completed the change.

For nothing more seems to be necessary than to be-

gin the fermentative process in wort; the process

then goes on of itself. It would be curious to know

whether a high temperature {96° or 100°) might be

substituted in distilleries for the great quantities of

yeast at present employed. We believe that the

reason why such great quantities of yeast are neces-

sary in distilleries, is the very great strength of the

wash employed ; as they are obliged by law to pro-

duce a quantity of proof spirits amounting nearly to

J.th of the whole bulk of the wash. Nothing can be

more preposterous than such a method, nor more

contrary to the real interest of the community,

which obviously must be to produce the greatest

quantity of good spirits from a given quantity of

grain.

The quantity of yeast mixed with the wort m the

fermenting tuns by brewers, is very small, amount-

ing, at an average, to a gallon of yeast for every

three barrels of wort. The following table will give

the reader an idea of the quantities of yeast really

mixed by the Edinburgh brewers with their strong

ale worts in different brewings. It is obvious, how-

ever, that the quantity of yeast must be regulatedjn

some measure by its goodness.
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Quantity of

wort in bar-

rels.
gravity.

lbs. per barrel

of saccharine

matter.

Quantity of

yeast added
in gallons.

10.611 1.106 99 3.5

10.83 1.104 97i 4

14.944 1.096 89i 2.5

14.8055 1.093 86| 3.75

14.6388 1.093 86i 2.83

14.722 1.082 76i 2.83

10.201 1.091 86| 1

9.75 1.091 86i 1

11.478 1.098 9H 1

9-25 1.096 89-67 1

The four last brewings, in which the quantity of
yeast added was smaller than in the six first, took
place during the month of May, when the heat is

apt to make the fermentation run to excess. The
variation in the quantity, so conspicuous in the first

six brewings, is partly to be ascribed to differences

in the goodness of the yeast; but chiefly to the

carelessness and want of method which distinguished

the brewer in question beyond any one we ever met.

But we have taken his quantities, to show that dif-

ferences in the quantity of yeast are not material

;

for all the preceding brewings, except the first, fur-

nished very good ale. The wort in the first brew-
ing had been cooled too much ; the consequence
was, that it fermented very badly, and finally ran
into acidity.

Soon after the yeast has been mixed with the

wort, an intestine motion begins to appear in the li-

quid ; air bubbles separate from it, and a froth col-

lects slowly upon the surface. This froth is of a yel-

lowish grey colour. At first it has the appearance
of cream

; but, in a few days, it collects in consi-

derable quantities, especially if the weather be warm.
At the samb time, the temperature of the wort in-

creases, and a very considerable quantity of carbonic
acid gas is given out by it. The increase of tempe-
rature which takes place during the fermenting of
ale may be stated, at an average, to amount to 12°

or 15°. Sometimes it amounts to 20", and some-
times does not exceed 5°. But, in such cases, there
is generally some fault in the skill of the brewer.
But the following Table, exhibiting the highest tem-
peratures of different ales during their fermentation,
will satisfy the reader of these changes of tempera-
ture better than any general explanation :

Quantity
of Wort
fermented

in two
Tuns.

In Bar-

rels.

Date at

which it

was let into

the fer-

menting
Tuns.

Tempe-

at that

time.

Tempe-
rature

1

wben at

the high-

est Pomt
of Fer-

menta-
tion.

Date at

which this

Tempera-
tur«; took
place.

Strength
of Wort
wben let

into fer-

menting
Tuns, in

lbs per

Barrel.

Qc mtity
of Yeast
add' d in

Gallons.

10.83 March i 0. DV
j

63° March 17. 88.75 4

14.944
in I tun.

March 1 7. 55 61 March21. 85.62

14.8055 ,;March24. 4o 68 April 2. 78.125

14.6388
in 1 tun.

March 29. 57 70 April 2. 80.625 2.83

14.722 March 31. 56 71 April 3. 73.75 2.83

17.43
in 1 tun.

April 4. 51 64 April 10. 65.00 2.83

8.72

in 1 tun.
April 6. 50 65 April 13. 93.75

We shall now give some examples of the change of
temperature by fermentation, when the brewings were
conducted in summer, and of course assisted by the
heat of the weather.

Quantity
of Wort
fermented
in Bairels.

Date of
letting it

into the

ferment-

ing Tun.

Tem-
pera-

ture

at

that

time.

Tem-
pera-

tnre

whenal
high-

est.

Date of
ditto.

Strength

of Wort in

lbs. per

Barrel.

Yeast
used
in

Gal-

Ions.

9.75 May 24. 510 710 May 30. 1

J 1.4782 May 28. 49 72 June 2. 91.56 1

9.25 May 31. 46 67 June 6. 89.37 1

10.2777 June 4. 46 mi June 13. 105.82 1

10.5 June 7. 44 71 June 15. 102.187 1

10.2222 June 11. 55 82 June 15. 110.0 1

10.694 June 18. 53 80 June 24. 96.4 1

13.5 June 21. 53 671 June 25. 61.25 1

We shall likewise give the result of two brewings,
with raw grain, made also during summer.

Quantity
of Wort
Fennei-.t-

ed in Bar-

rels.

Dale of
letting do.

into the

Ferment-
ing Tun.

Tem-
pera-

ture at

that

time.

Tem-
pera-

tare

whenal
highest.

Date of
ditto.

Strength

of Wort
in lbs.

per Bar-
rel.

Yeast
used
in

Gal-
lotis.

10.5555 June 26 48° 62° July 1. 56.25 1

14.3055 July 6. 58 68° July 8. 72.5
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We see, from the preceding tables, that the

length of time which elapses before the fermenta-

tion reaches its acme (supposing this to be measured

by the temperature) varies very considerably. The

shortest interval in the table is three days, and the

longest nine days ; the average of the whole is very

nearly six days, which is exactly the mean between

the longest and the shortest times. If the reader

will glance his eye over the tables, he will perceive

that, in general, the higher the temperature of the

wort is when let down into the fermenting tuns, the

more rapidly does the fermentation come on. As

the worts were cooled by exposure to the greatest

cold of the night, and as the coolers were screened

from the effects of tfte radiation of heat, the tempe-

ratures given in the third column of the preceding

tables may be considered as measuring very nearly

the greatest degree of cold which took place in

Edinburgh at the dates contained in the second

column. Hence it follows, as might have been ex-

pected, that the warmer the weather, the more rapid

is the fermentation. Hence the advantage of letting

down the worts rather warm in cold weather, and

cooling them down as much as possible in warm
weather. For this purpose, we cannot too much re-

commend coolers which can occasionally be un-

covered altogether, and exposed to the unclouded

sky. A roof, perhaps, might be contrived, com-

posed of very light materials, which might be easily

slid off, or which might turn upon a pivot. For a

roof would be occasionally necessary to screen the

worts from rain. In warm weather, brewing should

be confined to clear and unclouded days, when the

cooling process could be carried farthest of all. We
have little doubt that wort might easily be cooled

down to the freezing point, if requisite, in our

warmest summer weather.

Little can be said about the length of time during

which the fermentation of ale lasts ; because it va-

ries very much according to the heat of the weather,

and the degree to which the wort has been cooled

down.. The following Table will give some idea of

the length of time which elapsed during the fermen-

tations contained in the preceding tables :

Third Table.

First Table.

1st

2d
3d
4th

5th

6th

7th

8 Days.

10
10
8

9
9
10

Second Table.

1st 6 Day
2d 8

3d 9
4th 15

0th 10
6th 7
7th 7
Sth 7

1st

2d
9 Days.

5

The theory of fermentation has occupied the at- Theory of

tention of chemists ever since the manufacture of^j^^^™^"*^'

ale began to be attended to by men of science ; but

it is only of late that much light has been thrown

upon the subject. Lavoisier was the first person who
attempted to give any thing like a theory of this in-

tricate process. He attempted to determine the

composition of common sugar, a substance which

may be fermented just as well as the soluble part of

malt, and which yields similar products. He endea-

voured, likewise, to determine the constituents of

alcohol, the substance formed by fermentation. With
these data, and with a knowledge of the composition

of water and carbonic acid, he formed a plausible

theory, which was valuable as a first approximation,

though there can be little doubt that it was erroneous

in every particular. Since that time, several expe-

riments on the subject have been made by Thenard.

Guy-Lussac and Thenard, and Berzelius, have de-

termined the constituents of sugar with much care

;

and Theodore de Saussure has made very elaborate,

and, we believe accurate, experiments on the compo-

sition of alcohol. These facts will enable us to form

a conception of what takes place during fermenta^

tion. We shall first state the general theory, as re-

sulting from experiments on common sugar, and

then give some experiments, which we om'selves

have made on the sacchai'ine matter of malt.

If a weak solution of sugar in water be kept in a

warm place, it will ferment of itself, and be convert-

ed into a spiritous liquor. This we have tried more
than once, and always successfully, provided the

weather was warm. A solution of sugar of grapes

in water ferments still more speedily. This is said,

likewise, to be the case with sugar of starch ; and, of

course, with the saccharine matter of malt. In our

general view of fermentation, then, we may leave

out of view the small quantity of yeast ; because it

is not absolutely necessai-y, but seems merely to

render the effect more rapid, and consequently pre-

vent the change of the liquid into acidity, which al-

most always takes place when the fermentation is

slow.

When the fermentation is complete, the sugar dis-

appears altogether, and two new substances are

found in its place. These are, carbonic acid and
alcohol. All that happens, then, is the resolution of

sugar into the two new substances, carbonic acid

and alcohol. It is requisite to know how much of

each of these substances is formed from a given

weight of sugar.

According to Lavoisier's experiments, 100 parts

of sugar yielded, when fermented,

Alcohol,

Carbonic acid.

57.70
35.34.

He does not give us the specific gravity of his alco-

hol, but it could scarcely be less than 0.825 ; for

when his experiments were made, alcohol of greater

«
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strength was scarcely known. Now, such alcohol

contains at least 11 per cent, of water ; for that quan-

tity has been actually extracted from it. From Saus-

sure's experiments, it is probable that the real quan-

tity of water contained in alcohol of the specific gra-

vity 0.825, is 18.387 per cent, or almost a fifth. On
this supposition sugar, according to Lavoisier's ex-

periments, yields

•r per cent.

Alcohol,

Carbonic acid,

Alcohol,

Carbonic acid,

47.1

S5.34.

82.44

57.1

42.9

100.0

Tlienard mixed 60 parts of yeast with 300 of su-

gar, and fermented the mixture at the temperature

of 59°. He informs us, that, in four or five days, all

the saccharine matter had disappeared. The quantity

of carbonic acid evolved amounted by weight to 94.6

parts. It was perfectly pure, being completely absorb-

ed by water. The fermented liquid being distilled,

yielded 171.5 parts of alcohol, of the specific gravity

0.822. When the residue of the distillation was eva-

porated, 12 parts of a nauseous acid substance re-

mained, and 40 parts of the yeast still continued un-

altered in appearance, though Thenard assures us

that it had lost the whole of its azote. Thus the

products of the fermentations were

Alcohol of 0.822,

Carbonic acid.

Nauseous residue.

Residual yeast,

Loss,

Total,

171.5

94,6
12.0

40.0

318.1

41,9

,
300.0

But as the nauseous residue and residual yeast,

Bearly make up the quantity of yeast employed, let

us consider only the products of decomposed sugar,

supposing the loss to be proportionally divided be-

tween the carbonic acid and alcohol. Now, alcohol

of the specific gravity 0.822, contains one-tenth of

its weight of water, which can be separated from it;

and if we suppose, witli Saussure, that absolute al-

cohol contains 8.3 per cent, of water, then the pro-

ducts of sugar decomposed by fermentation, accord-

ing to Saussure's experiments, are as follows

:

Alcohol,

Carbonic acid.

©r, in 100 parts.

Alcohol,

Carbonic, acid,

47.70

35.34

83.04

57.44

42.56

100.00

This result approaches so nearly that of Lavoisier,
that there is reason to suspect that the coincidence
is more than accidental.

According to the experiments of Thenard and
Guy-Lussac, sugar is composed of

Cai'bon, - - .

Oxygen and hydrogen in the same pro-

portion as in water,

42.4J

51.5$

100.00

According to one analysis of Berzelius, it is com*
ppsed of

Hydrogen,
Carbon,

Oxygen,

and according to another, of

Hydrogen,
Carbon,

Oxygen,

6.802

44.115

49.083

100.000

6.891

42.704
50.405

100.000

Alcohol, according to the analysis of Saussure, is

composed of

Hydrogen,
Carbon,

Oxygen,

13.70 or S atonas.

51.98 or 2

34.32 or 1

100.00

And carbonic acid is composed of

Carbon,

Oxygen,
27.3 or 1 atom,

72.7 or 2

Hence it is obvious that sugar can be resolved in-

to alcohol and carbonic acid only, on the supposi-

tion that it contains 3 atoms of oxygen,

3 atoms of carbon,

3 atoms of hydrogen,

proportions which do not accord with any of the

analyses stated above. Supposing its composition to

be so, the weight of each of the constituents per
cent, is as follows

:

Hydrogen,
Carbon,

Oxygen,

6.66

40.03

53.31

100.00

On this supposition, an integrant particle of su-

gar contains nine atoms, namely, three of oxygen,

three of carbon, and three of hydrogen ; which are

capable of arranging themselves differently, so as to

form an integrant particle of alcohol (containing six

atoms), and an integrant particle of carbonic acid

(containing three atoms).

An integrant particle of sugar is composed
7
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<)xygen. Carbon. Hydrosen.

3 Atoms. 3Ato7ns. 3 Atoms.

A particle of alcohol of 12 3

A particle of carbonic acid of 2 1 0

The weight of a particle of alcohol, - 2.877

The weight of a particle of carbonic acid, 2.751

According to these numbers, 100 parts of sugar

ought by fermentation to be decomposed into

Alcohol,

Carbonic acid,

50.76

4-9.24

100.00

br if ought to form very nearly equal weights of

each of these constituents.

Til is explanation of fermentation, though in some
points hypothetical, must be admitted to approach
pretty near the experiments made upon the subject.

These experiments are attended with so much diffi-

culty, that rigid accuracy cannot be expected. In
all likelihood, we can never arrive at the truth by
any other method than that which we have followed

Hpon this occasion. Nor will this method be any
longer doubtful, as soon as it is ascertained with pre-
cision, that sugar can be resolved into alcohol and
carbonic acid, and as soon as we know the propor-
tions of the two substances evolved. We conceive
that both Lavoisier and Thenard have stated the
quantity of carbonic acid too low, from not being
aware that the whole of the sugar is never decom-
posed by fermentation. This we conclude from
some experiments of our own, made on a large scale,

of which we shall now proceed to give an account.
Nine different brewings of pure malt were made.

The worts were weak, and they were fermented as

strongly as possible by means of large quantities of
yeasty added at intervals, as is practised by the distil-

lers. The following table exhibits the specific gra-

vity of these worts before and after the fermentation
was over

:

"Specific gravity
Specific gravity x)f

ditto after fermeii-
of the wort. talioi).

1.040 1.0014
1.056 1.0016
1.050 1.000
1.0492 1.0012
1.0465 1.0045
1.045 1.0047
a.0465 1.0007 ,

1.051 1.0007
1.0524 1.0004

-wxo i,a,uic »yc ouc, uiat uiiiy UIIC OI lUB WOrtS
was reduced by fermentation so low as the specific
gravity of pure water. As a good deal of alcohol
W41S evolved in each by the fermentation, it is obvi-
ous that they must have all contained a certain por-
tion of saccharine matter undecomposed, notwith-

VOL. II. PART II,

standing the violence of the fermentation, which ele-

vated the temperature of the v/orts more than 50 de-
grees. On evaporating a portion of the worts of
each of these brewings, we obtained a quantity of
undecomposed saccharine matter, which amounted,
at an average, to one-fifth of the quantity origi-
nally present. At first they contained, at an ave-
rage, 45 lbs. per barrel of saccharine matter. The
sjjent tvash, after distillation, contained still 9 lbs*

per barrel. This liquor was capable of being fer-
mented a second time, and yielding more spirits.

Now, as these worts were very weak, and as they
were fermented in very advantageous circumstan'ces,
and in much greater quantities than either Lavoiser
or Thenard could have employed in their experi-
ments, we do not conceive that more than four-fifths
of the sugar which they employed in their experi-
ments could have been decomposed. Now, if to
the carbonic acid actually developed in their trials

we add a fifth part, the number will approach very
nearly to the one which we have deduced from the
supposition that sugar is decomposed by fermenta-
tion into an integrant particle of alcohol, and an in-
tegrant particle of carbonic acid.

On comparing the quantity of alcohol of 0.825
obtained in our experiments from the quantity of
saccharine matter actually decomposed by fermenta-
tion, the result was, that 100 parts of saccharine
matter yielded almost exactly 50 parts of such alco-
hol. This would amount to about 40-9 parts of real
alcohol. There could be no doubt that a portion of
the alcohol was lost during the distillation, which was
conducted in the rapid way followed some years ago
by the distillers in Scotland. If we suppose one fifth

lost, which is probably not much beyond the truth,
the real produce of alcohol from the saccharine mat-
ter of malt would be almost exactly one half of its

weight, which it ought to be, according to the pre-
ceding supposition, that it is decomposed into alcohol
and carbonic acid.

When the fermentation is languid, it is customary
to beat in the yeast which has collected on the top ;

that is to say, the whole is stirred till the wort and
yeast are thoroughly mixed.

5. The last step of the process of brewing is called Cleansing.

cleansing. When the violence of the fermentation
is over, the head of yeast, which covers the top of
the fermenting tun, diminishes in height by the gra-
dual escape of the carbonic acid gas, which heaved
it into bubbles. If the wort were allowed to remain
in the gyle-tun after this has happened, the yeast
would again mix with it ; and the consequence would
be, a disagreeable bitter taste, known among brewers
by the name of i/east bitter. The fermentation would
likewise continue, though in a languid manner, and
the ale would soon run into acidity. These acci-
dents are prevented by drawing off the ale into small
casks. This is called cleansing. The casks are
filled quite full, and left with their bungs open. The
drawing off of the ale from the gyle-tun lowers its

temperature, and, of course, checks the fermenta-
tion. On this account, the cleansing is sometimes
practised in summer, when the elevation of tempera-
ture in the wort is at its height.

We have repeatedly observed a curious circum-

3 p
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stance, during the cleansing, not very easily ac-

counted for. If you take the temperature of the ale

at the upper surface of the gyle-tun, and then ob-

serve the temperature of the ale when it flows from

the stop-cock at the bottom of the tun, we shall ge-

nerally find it one or two degrees hotter in this latter

place than at the former. We ought naturally to

expect the highest temperature at the top of the

gyle-tun.

The ale still continues to ferment after it is put

into the small casks ;
but, as these casks are always

kept fi-iU, the yeast, as it comes to the surface, flows

out at the bung, and thus separates altogether from

the beer. It is this separation that has induced

brewers to distinguish it by the name of cleansing.

In these casks, then, the yeast divides itself into two

portions. The greatest part rises up with the car-

bonic acid evolved, and flows out at the bung-hole

;

while another portion subsides to the bottom, and

constitutes what is called the dregs of the beer. It

is essential to the cleansing, that the casks should

be always full ; otherwise the yeast will not run oflP,

and the beer will not become transparent. This ob-

ject is accomplished in small breweries by a man
constantly going roimd, and filling up the casks as

they XKorh doivn. But in the London breweries Brewing,
there is an ingenious mechanical contrivance, which ^^-^^y^
answers the purpose perfectly.

When the fermentation has subsided, the beer
will in general be found transparent. It is bunged
up in the casks, and preserved for sale ; or in Lon-
don, where the quantity is too great for this, the
beer is removed into large stone vats, capable of
holding several thousand barrels, from which it is

gradually distributed to the consumers.
In London, where the beer is usually sent to the

public-houses as soon as the fermentation is over,
and before it has had time to become fine, it is

usual to send along with it a quantity offinings, as
it is called ; that is, a solution of isinglass in weak
sour beer, made from a fourth mash of the same
malt. The publican puts a certain quantity of this

into every cask. It forms a kind of web at the sur-

face of the liquid
;
and, gradually sinking to the bot-

tom, carries with it all the flocculent matter, and
leaves the beer transparent.

We shall terminate this chapter with a Table, ex- Tables of*,

hibiting the I'esults obtained by brewing with malt Brewing,

made from a considerable nunaber of different va-
rieties of barley and big.

Weight Solid Ex-
Weight Bushels of Malt Specific Lbs. per Bar- Total tract from a Solid Ex- Solid Ex-

Wort in Gvflvitv rel of Dry Quantity ol Bushel Malt tract from a tract from

Bushel. used. Bcishel. Barrels. of
'

Extract. Dry Ex- in lbs. A- Bushel of 1 lb. of

1st Quality. lbs. lbs. Worts. tract. voirdupois. Raw Grain. Raw Grain.

English.
\ lU.oll

t 7.305
Norfolk - - 50.375 60 36.58

x.iVO

1.039 35.25 j

1364.89 22.748 24.91 0,4485

Norfolk 50.375 47.5 36.58 11.131 1.104 97.25 1071.36 22.588 24.70 0.4843

Norfolk - - 50.375 55 36.58 f 9.176

\ 9.166

1.108

1.029

101 \
25.5 J

1153.23 20.976 22.96 0.4563

Norfolk 50.375 60 38.4 14.77 1.084 78.125 1368 22.8 23.84 0.4733

( 7.972 1.106 99.06 7
Norfolk - - 50.375 55 38.4 \ 8.566 1.030 26.56 y 1220.7 22.19 23.20 0.4406

t 3.38 1.014 11.25 J

f 10.583 1.1197 112.5 7
Suffolk - - 50.508 72 40.56 < S.527 1.044 40.6 y 1798,46 24.98 25.39 0.5027

1 3.55 1.0124 10.0 J
f 10.733 1.104 97.25 7

Kent - - 49.750 60 34,88 ] 7.417 1.033 29.25 > 1325.84 22.095 24.58 0.4941

( 4.465 1.018 14.75 J
( 8.954 1;106 99.2 7

Kent - - 49.914 50 35.76 ^ 7.305 1.032 28.25 y 1189.52 22.79 24.22 0.4863

( 2.717 1.019 15.5 3
(11.488 1.117 110 7

Kent - - 49.032 81.875 35.44 ] 16.222 1.049 45.25 [ 2037.86 24.889 27.06 0.5431

( 2.673 1.008 6.5 3

Average 50.208 37.02 22.894 24.54 0.4803

Scotch.
Haddington 52.190 60 38.06 15.456 1.105 98.25 1510.78 25.199 27.46 0.5262

Haddington 52.190 72 39.18
f 12.603

112.944
1.104

1.040

97.25 1
36,25 ] 1717.74 23.857 24.59 0.4712

Haddington and
24.73 0.4915Berwick 53.094 60 39 14.5 1.092 85.94 1475 24.580

Haddington and C 8.0 1.113 106.25 }
0. 919Berwick 53.094 54 39.6 < 8.16 1.027 27.5 } 1328 24.6 24.75

(11.995 1.106 99.2 )
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GRAIN.

1st Quality.

Edinburgh -

Edinburgh -

Edinburgh -

Fife -

Fife -

Average

Bigs.

Lanark

Lanark -

Perth

Perth

Perth

Aberdeen

Aberdeen

Dumfries

Average

2d Quality.

English.
Norfolk

Norfolk -

Norfolk

Norfolk

Norfolk

Kent

Average

Weight
per

Bushel.

lbs.

52.164

52.164

52.164

51.539

51.539

52.237

48.562

48.562

47.854

48.562

48.562

48.562

48.562

47.000

48.278

50.57

50.57

51

51

51

49.945

Bushels

of Malt
used.

VV^eij^ht

of Malt
per

Bushel.

lbs.

60

60

79.125

72

72

60

72

72

80

60

72

72

60

60

70

50

52

50

76

41.92

42.26

41

38.8

38.8

38.8

36.44

36.44

34.44

37.57

36.53

36.03

36.03

36.81

36.28

38.437

38.437

37.562

37.562

37.562

36.875

Wort ill

Barrels.

10.722

2.926

10.264

9.528

1.807

11.324

16.222

2.69

13.033

7.944

4.138

13.252

8.5.

6.235

15.3

10.9

11.667

8.971

9.055

3.47

12.094

13.686

12.672

9.809
10.361

2.455

18.00

9.223

6.236

14.00

8.25

6.24

14.75

Specific

Gravity
of

Worts.

1.033

1.011

1.111

1.044

1.013

1.121

1.042

1.009

1.1055

1.028

1.0075

1.101

1.029

1.0062

Lbs. per Bar-

rel of Dry
Extract.

18.135

10.874

10.000

13.694

7.722

7.83

4.73

8.79

4.87

8.30

10.527

8.125

4.013

50.680,

1.090

1.116

1.040

1.111

1.057

1.016

1.121

1.048

1.011

1.103

1.034

1.011

1.115

1.040

1.0075

1.112

1.0307

1.006

1.069

1.072

1.106

1.041

1.081

1.105

1.0325

1.0167

1.071

1.036

1.004

1.104

1.043

1.012

Total

Quairtity of

Dry Ex
tract.

Solid Ex-
tract from a

Btisliel Mall
in lbs. /V-

voirdupois

1525.93

1490.8

1945.58

1756.24

1784

84
109
36.25

104
53
13

113.5

44;
J
.25

J.

.8 i

}

}

}

96.4

30.25

8.8

108.43

35.25

5.93

105
35.92

5.45

64.37

67
99.2

37.25

75.51

98.75

29
13.44

65.93

32.6

3.44

97.5

40
9.37

1282.16

1625.63

1511.01

2011.38

1285.39

1678.61

1650.74

1299.84

1234.95

1489.92

1181.99

1144.13

1111.03

1624.10

Solid Ex-
tract from a

Bushel of
Raw Grain.

Solid Ex-
tract from

1 lb.

Raw Grain,

25.432

24.846

24.588

24.39

24.78

24.696

21.369

22.578

20.986

25.142

21.423

23.310

22,95

21.66

22.424

20.583

21.284

23.64

22.002

22.2.21

21.370

25.08

25.51

25.25

24;39

24.78

25.17

22.08

23.33

21.60

24.90

20.87

23.14

22.76

2L14

22.47

22.475

23.241

24.552

22.852

23.078

22.504

21.849 23.117 0.4561

0.4808

0.4890

0.4841

0.4732

0.4808

0.4876

0.4547

0.4804

0.4447

0.5128

0.4297

0.4765

0.4686

0.4498

0.4646

0.4444

0.4506

0.4814

0.4481

0.4525

0.4506
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GRAIN.

2d Quality.

Weight
per

Bushel.

lbs.

Bushels
of Malt
used.

Weight
of Malt

per

Bushel.

lbs.

Wort in

Barrels.

Specific

Gravity

of
Worts.

Lbs. per Bar-

rel of Dry
Extracts

Total
Quantity ol

Dry Ex-
tract.

Solid Ex-
tract from a

"Bushel Mall
in lbs. A-
voirdupois.

Solid Ex-
tract from a

Bushel of
Raw Grain

Soiid Ex-
tract from

1 lb.

Raw Grain.

Scotch.

Haddington

Haddington
Haddington & 7

Berwick J
Haddington& 1

Fife

52.265

52.265

50.531

50.531

48.508

72

60

60

64

72

37.298

37.298

38.501

38.501

40.036

r 11.378

113.000
15.206

(15

\ 4.75

(10.55

\ 8.22

( 0.722

(11.429

\ 7.25

( 7.25

1.111

1.032

1.093

1.088

1.0125

1.107

1.030

1.017

1.111

1.054

1.0078

104
28.25

86.8

81.88

10
100.6

26.87
14.6

193.75

50.62

6 25

!

)

1

1560.06

1319.84

1435.15

1376.55

1770.96

21.667

21.997

23.920

21.510

24.600

22.359

22.699

24.146

21.831

23.137

0.4278

0.4343

0.4778

0.4320

0.4770

Average 38.327 22.739 22.834 0.4498

Bigs.

Kirkcudbright

Kirkcudbright

Ayr

Ayr

xxligUo

46.875

46.875

T / .17J (

60

72

19

36.40

36.40

o t %oo

^1

15.621

J 9.934

\ 9.611

J 13.388

\ 4.138

(14.5

^10.694
(11.111

\ 7.277

(10.083

1.082

1.109

1.047

1.075

1.011

1.105

1.041

1.1028

1.006

76.4

102 \
43.25 j

70 1

9.37 J

98.44 1

37.5 J

95.9 1

5 3

1210.62

1441.37

1 Uo^.DD

oil! cicy

looo.Oo

20.177

20.019

21.253

21.543

21.737

20.428

20.268

21.483

21.560

20.552

0.4358

0.4324
'

0.4481

0.4497

0.4337

Average 47.403 37.40 20.946 20.858 0.4399

3d Qnality.

English.
r 10.262

1 14.528

(10.484

\ 11.722

( 2.986

f 14.33

1 7.61

(14.333

\ 6.25

( 7.1

(11.717
-{ 12.118

( 2.085

(11.472

] 7.805

(10.083

1.107

1.040

1.104

1.043

1.012

1.094

1.035

1.092

L0477
1.0098

1.111

1.028

1.010

1.099

1.036

1.507

Norfolk

Norfolk

Norfolk

51.937

51.937

51.625

72

72

76

36.683

36.683

37.61

100
36.5

97.25
'

39.25

9.75

87.5
'

28.75

86.25
'

44
7.8

104
24.3

8

92.5
'

32.8

5.9

1
1587.24

1519.95

1676.85

22.045

21.11

22.064

23.457

22.463

23.056

0.4516

0.4325

0.4570

Norfolk

Essex

Essex

51.625

47.633

48.000

76

70

72

37.61

35.125

35.656

1732.36

1536.88

1540.3

22.794

21.955

21.393

23.820

23.236

21.848

0.4614

0.4799

0.4551

Average 50.459 36.561 21.893 22.980 0.4562

Scotch.

Haddington

Haddington

48.969

48.969

72

72

\^
'

36.816

(10.123
"] 8.028

( 3.441

(10.012
J 8.916

( 0.995

1.103

1.047

1.021

1.112

1.071

1.011

96.4
"

43.25

17.4

105

66
9 J

1

;

1390.45

1647.03

19.311

23.014

19.617

23.378

0.4006

0 4774.

Berwick 48.854 72 37.312
( 14.000

] 5.916

( 4.75

1.086

1.039

1.0088

80
35.3

6.9 J

1490.51 20.602 20.233 0.4141

Average 48.930 36.98 20.976 21.076 0.4307
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GRAIN.

3d Quality.

Weight
per

Busliel.

lbs.

l^nshels

of Malt
used.

Weight
of Malt
per

Bnshel.

lbs.

Wort in

Barrels.

Specific

Gravity

Worts,

Lbs. pe>' Bar-

rel of Dry
Extract.

Total

Qnantitv of

Dry Ex-
tract-

Solid Ex-
tract from a

Bushel Malt

in lbs. A-
voirdnpois.

Solid Ex-
tract from
Bushel of

Raw Grain.

Solid Ex-
tract from

1 lb.

Raw Grain.

Bigs.

Kirkcudbright

Kirkcudbright

Average

44.722

44.722

67.75

68

35.031

35.031

r 13.083

] 6.25

( 8.472

(13.048

\ 5.125

(10.083

1.1067

1.037

1.0865

1.004

99.0O J

33.43 Y
3 7*5 S

80.6251

3.12 )

1481.78

1306.86

21.871

19.219

20.688

18.161

0.4621

0.4061

44.722 35.03 1|
20.545 19.414 0.4341
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CHAP. V.

0/ Ale and Beer.

The English word ale is obviously the same with

the Swedish word dl, which is applied to the same

kind of fermented liquor; while the word beer is sy-

nonymous with the German word bier. These two

words in Great Britain are applied to two liquors

obtained by fermentation from the malt of barley ;

but they differ from each other in several particulars.

Ale is light-coloured, brisk, and sweetish, or, at least,

free from bitter ; while beer is dark-coloured, bitter,

and much less brisk. What is called porter m Eng-

land, is a species of beer, and the term porter at

present signifies what was formerly called strong beer.

The original difference between these two liquids

was owing to the malt from which they were pre-

pared. Ale malt was dried at a very low heat, and

consequently was of a pale colour ;
while beer or

porter malt was dried at a higher temperature, and

had, of consequence, acquired a brown colour. This

incipient charring had developed a peculiar and

agreeable bitter taste, which was communicated to the

beer, along with the dark colour. This bitter taste

rendered beer more agreeable to the palate, and less

injurious to the constitution than ale. It was con-

sequently manufactured in greater quantities, and

soon became the common drink of the lower ranks

in England. When malt became high priced in con-

sequence of the heavy taxes laid upon it, and the

great increase in the price of barley which took

place during the war of the French Revolution, the

brewers found out, that a greater quantity of wort

of a given strength could be prepared from pale

malt than from brown malt. The consequence was,

that pale malt was substituted for brown malt in the

brewing of porter and beer. We do not mean that

the whole malt employed was pale ; but a consider-

able proportion of it. The wort, of course, was

much paler than before, and it wanted that agree-

able bitter flavour which characterized porter, and

made it so much relished by most palates. The

porter brewers endeavoured to remedy these defects

by several artificial additions. They prepared an

artificial colouring matter, by heating a solution of

coarse sugar in an iron boiler till it became black,

and was reduced to the consistency of treacle. The

smoke issuing from it was then set on fire, and the

whole was allowed to burn for about ten minutes,

when the flame was extinguished by putting a hd on

the vessel. This substance was mixed with a cer-

tain quantity of water, before it was cold. The

porter is coloured by adding about two pounds ot

this colouring matter for every barrel of wort while

in the gyle-tun. Some brewers make their colouring

matter with infusion of malt instead of sugar ;
and,

in 1809, M. de Roche took out a patent for prepar-

ing the colouring matter from the husks of malt, by

burning them like cofi"ee, and then infusing them in

water. We believe that all these colouring matters

are of the same nature. Of course, the brewer

ought to employ that one of them which is cheap-

To supply the place of the agreeable bitter which

was communicated to porter by the use of brown

malt, various substitutes were tried. Quassia, coc-

culus indicus, and, we believe, even opium wera

employed in succession ; but none of thenfi were

found to answer the purpose sufficiently. Whether

the use of these substances be still persevered in, we

do not know, but we rather believe that they are not,

at least by the London porter-brewers.

It was this change in the use of the malt, which

occasioned the great falling oflP in the London porter,

which has been so much complained of, and ascribed

to so many causes. We do not believe that the

schemes of Mr Jackson, of notorious memory,

though they enriched himself, produced the inju-

rious effects upon the London breweries that have

been ascribed to them. This man, whose character

was notorious, kept an apothecary's shop on ToAver

Hill, and, speculating on the means of amassing

a speedy fortune, he hit upon the idea of brewing

beer from various drugs instead of malt and hops.

But instead of commencing practical brewer him-

self, he struck out the more profitable trade of teach-

ing his process to the London brewers. Mrs Piozzi

informs us, that, even from one great brewer, he

contrived to realize an ample fortune. His me-

thods must have been practised upon a consider-

able scale for some time ; but we have no doubt

that they have been all abandoned long ago. It was

the French war, and the enormous tax upon malt,

that was the real cause of the deterioration of the

quality of London porter. Nor will it ever recover

its former good qualities, till the tax on malt is re-
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Mall em-
ployed au-

nually in

Great iJri-

tain.

Brewing, duced to its former rate ; or, unless the price of

porter be greatly enhanced, which is not likely to

happen. We have sometimes thought, that, if quas-

sia were reduced to powder, and bui-nt like coffee, it

might probably be employed, with great advantage,

both as a colouring matter of porter, and as likely

to furnish the agreeable bitter, at present considered

as peculiar to brown malt.

The quantity of malt employed annually in Great
Britain in brewing ale and beer, may be easily de-

duced from the annual statements of the amount of

the malt tax, printed by order of the House of Com-
mons.

In the year 1813, the gross produce of the malt

tax for England, was L. 4,188,450, 6s. gd. Now, as

this duty is levied at the rate of four shillings and
fourpence per bushel, it follows, that the quantity

of malt made in England, and charged with duty,

amounted to 2,416,384.81 quarters. If we admit,

that the quantity of malt actually made, exceeds, by
5 per cent, what is charged with duty, in that case,

the whole malt actually made in England during the

year 1813, was 2,537,204 quarters.

In Scotland the actual receipts during the year

1813, were L. 134,lo6, 12s. Ofd. This, at the rate

of three shillings and eightpence and half a farthing

jyer bushel, which is the rate of the duty for Scot-

land, makes the amount of the quarters of malt made
in that kingdom during the year 1813, to be

91,436.32. We cannot here make the allowance of

5 per cent, for the increase of bulk from malting
;

because we do not know what portion of this malt
was made from English and what from Scotch
barley. But as the duty in the Highlands of Scot-

land is lower than in the Lowlands, and, as it can-

not be doubted, that a very considerable proportion

of the barley malted in Scotland is the growth of
England, perhaps we shall not err very far if we
reckon the whole of the malt actually made in Scot-
land in 1813, at 100,000 quarters, which Is only

one twenty-sixth part of the whole malt made in

Great Britain. Hence it follows, that four times as

much beer is consumed in England as in Scotland,

in proportion to the population of the two countries.

This is a prodigious advantage in favour of Scotland
;

for there cannot be a doubt, that beer is inferior in

salubrity to plain water as a beverage, and that, if

the money spent by the common people in Eng- Bie
land on beer, were employed to buy food, they would
be much more healthy, stout, and happy than they
are at pi-esent.

In the year 1814, the gross receipts of the malt
tax m England amounted to L. 4,772,332, 5s. 5|d.
This, at the rate of four shillings and fourpence per
bushel, indicates 2,753,268.6 quarters of malt

;
and,

making an allowance of 5 per cent., it follows, that
the whole malt made in England in 1814, amounted
to 2,890,932 quarters.

In Scotland, during the same year, the gross re-
ceipts on the malt duty amounted to L. 125,787, 7s,
lO^-d., which, at the rate of three shillings and eight-
pence one-eighth per bushel, indicates 85,521.18
quarters of malt. We may increase this on ac-
count of the increase of malt not reckoned in the
tax, and on account of the tax in the Highlands
being lower than in the Lowlands, to 90,000 quar-
ters of malt, which is a tenth less than the quantity
malted in 1813, while, in England, the quantity
malted had increased considerably. Thus, it ap-
pears, that the whole quantity of malt made in Great
Britain during the year 1814, was 2,980,932 quarters.

Malt made in 1813, in quarters,
Ditto in 1814,

Mean,

2,637,204

2,980,932

2,809,068

But this consumption of barley, enormous as it is,

by no means gives us the whole of that grain con-
sumed annually in Great Britain in the manufacture
of spiritous liquors. For the distillers employ at
least two-thirds of the barley which they use in
the state of raw grain. Now, this quantity does
not pay any malt tax, and, of course, is not included
in the preceding estimate. It might be possible to
form an idea of this quantity from the duty levied
upon spirits

; but such an inquiry would be foreign
to the subject of this article.

But perhaps the following Table, exhibiting the
quantity of porter brewed by the thirteen principal
houses in London, during each of the last nine years,
will give the reader a more accurate conception of
the extent to which this trade is carried in this
country. *

* There are many other porter-brewers in London besides those whose names are contained in this Table.
The following were the seven next in order to those given in the Table for 1812, with the quantity of porter
manufactured by each

:

Martineau and Co. - - 24,143 barrels. Tickels - - , 18,071 barrels.

-

Hodgson , . - 24,143 Dickinson - - - 16,292
Pryors - - - 20,210 Green and Co. - - 14,090
Starkey - • 18,136

If we were to give an opinion respecting the different modes followed in the different houses, we would
place Martineau at the head of the trade in point of accuracy and skill.

The following Table exhibits the quantity of strong ale brewed by the seven principal houses in London,
in the year ending the 5th of July 1815

:

Stretton and Co, - 27,094 barrels. Hale and Co. - - 10,134 barrel?.
Wyatt - - - 22,146 Ball and Co. - - 7,985
Charrington and Co. - 20,444 ^ Thorpe and Co. - 5,433
Goding and Co. - 14,491
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One Year, ending July 1807. July 1808. July 1809. July 18 to. juiy loll. July 1813. July 1814. July 1815.

BY Barrels. Barrels. Barrels. Barrels. Barrels. Barrels. Barrels. Barrels. Barrels.

Barclay & Per-

kins 166,600 184,196 205,328 235,053 264,405 270,259 257,265 262,467 337,621

Meux, Reid, &
Co. .

1 on 1 6q 150,105 211,009 220,094 188,078 165,153 165,628 182,104

Trueman, Han-
bury, & Co.

F. Calvert & Co.

H. Meux & Co.

Combe .

83,004
104.251

68,924
111,185

l.iO,846

100,275
40,663

75,551

144,990
133,491

1 10,939

93,660
85,150

142,179
105,887
122,316
103,152

160,164
108,212

122,446

102,493

140,114

100,093

82,012

145,141

100,391

141,104

100,776

172,162

119,333
161,018
123,100

82,273 70,561 81,761 100,824 97,035 95,398 105,081

Brown, Parry, &
Co.* . . 125,654 131,647 114,001 84,475 72,367 51,274 45,500 30,162 38,107

Goodwynne,
Skinner,&Co. 72,580 70,232

QQ (\C\03o,UUS5

48,669

32,800

60,233

45,608

40,007

74,233 85,181 81,022

28,038
58,035

51,220

71,467 62,019
30,252

45,162

42,126

72,080
32,256

56,922

51,294

J. Calvert | .

Elliot & Co. .

Taylor . . .

37)033
47,388

30,273

57,251

44,510

58,042

46,222

49,269
41,850

Clowes, Mad-
dox,& Newbury 38,544 39,273 40,231 41,594 36,872 34,016 29,844

Totals 1,092,451 1,103,032 1,132,366 1,316,345 1,338,478 1,356,085 1,215,494 1,220,616 1,451,688
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To form a proper estimate of the quantity of por-

ter contained in this Table, it is necessary to know

that the London barrel contains 36 gallons.

The usual limits of the wort of strong ale in this

country, may be stated at from 60 to 120 pounds 7?er

barrel, or from the specific gravity I.O64 to 1.11275

at the temperature of 60°. The highest priced ales

are not always the strongest ; as the price depends

in a great measure on the reputation of the brewer.

The fermentation of ale is not carried far ; the con-

sequence is, that a considerable portion of the sac-

charine matter still remains in the liquid, apparently

unaltered. By means of the infusion of nut-galls,

too, traces of starch may be still detected in strong

ale even after it has been kept for some time in

bottles. The annexed Table exhibits the original

strength of the wort before the fermentation began,

and likewise the diminution of specific gravity pro-

duced by the fermentation, or the attenuation, as this

diminution is termed by brewers and distillers.^

As a certain quantity of alcohol is evolved in the

ale by the fermentation, it is obvious that the last

column is not quite accurate. The real quantity of

saccharine matter in each of these also must be

greater than what is indicated in that column, be-

cause the effect of the saccharine matter, in increas-

ing the specific gravity of the ale, is counteracted

by the alcohol, which tends to diminish that specific

gravity. By casting the eye over the preceding Ta-

ble, it will be seen that the attenuation does not fol-

low the ratio of the strength. It was greatest of all

in the third, and least in the first brewing. These

brewings being the same with those given in the

fourth chapter, in order to illustrate the quantity of

yeast used in fermenting, the reader, by comparing

the two Tables together, will be able to form some

Original

specific

gravity of

the Wort.

lbs. per bar-

rel of saccha-

riue matter

in it.

Specific

gravity

of the

Ale.

lbs. per bar-

rel of saccha-

rine matter
in it.

Attenuation

or proportion

of saccha-
rine matter
decomposed.

1.095 88.75 1.050 46.25 0.478

I.O9I8 85.62 1.042 38.42 0.552

1.0829 78.125 1.0205 16.87 0.787

1.08625 80.625 1.0236 20.00 0.757

1.078 73.75 1.028 24.25 0.698

1.070 65.00 1.0285 25.00 0.615

1.10025 93.75 1.040 36.25 0.613

1.1025 1.042 38.42 0.6

1.G978 91.56 1.03075 27.00 0.705

1.0956 89.37 1.0358 32.19 0.640

1.113 105.82 1.0352 31.87 0.661

1.1092 102.187 1.0302 26.75 0.605

1.1171 110.0 1.040 36.25 0.669

1.103 96.4 1.0271 23.42 0.757

J.066 61.25 1.0214 17.8 0.709

* During the last four years in the table, we have substituted Cox and Campbell,

f During the last four years, we have substituted Hollingsworth and Company.
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ties of yeast, and different temperatures upon the at-

tenuation of strong ale.

Strength of Porter is much weaker than strong ale. The ave-
Porter. ^agQ specific gravity of porter-wort, according to

Shannon (as deduced from his strength by the sac-

charometer), is 1.0645, which indicates 60 pounds

per barrel of saccharine extract. Hence the reason

why it is so much less glutinous and adhesive than

strong ale. The fermentation which porter under-

goes is, we believe, much less than that of ale. But

we have no very accurate information on the subject.

According to the experiments of Mr Brande, brown

stout, which is the strongest porter made in London,

contains 6.8 per cent, by measure, of alcohol of the

specific gravity 0.825. If he had given us th'e spe-

cific gravity of this porter before distillation, it would

have enabled us to determine in some measure the

error in the attenuation, as indicated by the saccha-

rometer.

The porter-brewers in London use three kinds of

malt
;
namely, pale malt, amber malt, and brown

malt. These three are mashed separately, and the

worts from each are afterwards mixed together in the

same fermenting vessel. In some breweries, as in

that of Barclay and Perkins in the Borough, there

are three separate mash-tuns. In other breweries,

the custom is to mash one kind of malt the first day,

another kind the second day, and a third kind the

third day. The first day's wort is put into the fer- Brewi

raenting vessel, and mixed with yeast ; and the other
two worts are added to it successively as they are
formed. Hence it is very difficult to determine with
accuracy the strength of the worts in the London
breweries. It couid only be done by knowing the
quantity of wort from each malt, and its specific

gravity when let into the fermenting vessel. We
have had an opportunity of determining the strength
of the porter wort in all the principal breweries in

London. The average specific gravity of brown-
stout wort is 1.0624. The wort of the best common
porter is of the specific gravity 1.0535; that of the
worts or weakest is as low as 1.0374. The average
specific gravity deduced from 20 brewings was
1.0500. Such wort contains about 46.4 \hs. per bar-
rel of saccharine matter. Judging from the taste of
some of the worts, quassia seems to be employed in

considerable quantity by some of the brewers, and
much more sparingly, if at all, by others. The fer-

mentation of porter is carried on with considerable
rapidity, so that it is over in two or three days. The
specific gravity of the porter is usually brought down
to 1.013 or 1.017. The specific gravity of the best
brown-stout, after standing some months in the
bottle, is 1.0106. The proportion of pale and brown
malt used in the different houses varies. One of the
best brewers in London uses nearly 2 parts pale malt
to 1 part brown. (j.)

EXPLANATION OF THE PLATES.

Figs. 1. and 2., Plate XL., explain the arrange- then let down into the mashing-tun, where the ex"

ment of the Utensils and Machinery in a Porter- tract is obtained by hot water supplied from the

Brewery on the largest scale ; in which, however, it copper G.
must be observed, that the elevation fig. 1. is, in a The water, for the service of the brewery, is ob-

great degree, imaginary, as to the plane upon which tained from the well E, by a lifting pump worked by
it is taken ; but the different vessels are arranged the steam-engine, and the forcing-pipe f of this

so as to explain their uses most readily, and, at the pump, conveys the water up to the large reservoir

same time, to preserve, as nearly as possible, the re- or water-back F, placed at the top of the engine-

lative positions which are usually assigned to each, house ; from this cistern iron pipes are laid to the

in works of this nature. copper G, and also every part of the establishment

The malt for the service of the brewery is stored where cold water can be wanted for cleaning and
in vast granaries or malt-lofts, usually situated in washing the vessels. The copper G can be filled

the upper part of the buildings. Of tliese, we have with cold water by only turning a cock ; and the

only been able to represent one at A, fig. 1. ;
the water, when boiled therein, is conveyed by the pipe

others, which are supposed to be on each side of it, g, into the mashing-tun D ; it is introduced beneath

cannot be seen in this view. Immediately beneath a false bottom, upon which the malt lies, and ris-

the granary A, is the mill, in the upper floor of ing up through the holes in the false bottom, it ex-

which are two pair of rollers, for bruising or crush- tracts the saccharine matter from the malt ; a greater

ing the grains of the malt. (An enlarged repre- or less time being allowed for the infusion, accord-

sentation of the rollers is given at figs. 3. and 4.) ing to circumstances. The instant the water is drawn

In the floor beneath the rollers are the mill-stones ott* from the copper, fresh water must be let into it,

hh, where the malt is sometimes ground, instead of in order to be boiled ready for the second mashing

;

the simple bruising which it receives by passing be- because the copper must not be left empty for a mo-
tween the rollers. ment, otherwise the intense heat of the fire would

The malt, when prepared, is conveyed by a melt the bottom. For the convenience of thus letting

trough into a chest d, from which it can be elevated down, at once, as much liquor as will fill the bottom

by the action of a spiral screw e (see also figs. 5. and of the copper, a pan or second boiler is placed over

6.), into the large chest or binn B, for ground malt, the top of the copper, as seen in fig. 3. Plate XLL,
situated immediately over the mashing-tun D. The and the steam rising from the copper, communicates

malt is reserved in the binn till wanted ; and it is a considerable degree of heat to the contents of the
4
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lipiron pan, wkhoiit any expence of fuel. This will be more
lates. tninutely explained hereafter.

During the process of mashing, the malt is agitat-

ed in the mash-tun to expose every part to the ac-

tion of the water. This is done by a machine con-

tained within the mash-tun, and put in motion by

the horizontal shaft H, leading from the mill. The
mashing-machine is sliown m fig. 1. Plate XLI.
When the mashing is finished, the wort, or extract, is

•drained down from the maltj into a vessel I, of simi-

lar dimensions to the mash-tun, and situated immedi-

ately beneath, from which it is called the under-

back. Here the wort does not remain longer than is

necessary to drain off the whole of it from the tun

above. It is then pumped up by the three-barrelled

pump k, into the pan at the top of the copper, by a

.pipe which cannot be seen in the Plate.

The wort remains in the copper pan until the

water, for the succeeding mashes, is discharged from

the copper. But this waiting is no loss of time,

because the heat of the copper and the steam arising

from it, makes the wort, which had become cooler,

ready for boiling. The instant the copper is empty,

the wort is let down from the pan into the copper,

and the second wort is pumped up from the under-

back into the copper pan. The proper proportion

of hops is thrown into the copper through the near

hole, and then the door is shut down, and screwed

fast, to keep in the steam, and cause it to rise up
through pipes into the pan ; and by bubbling up,

through the wort in the pan, it communicates so

much heat, that it is soon ready for boiling in its

turn ; for it is to be observed, that the different worts

follow each other, through all the different vessels,

with the greatest regularity, so that there is no loss

of time, but every part of the apparatus is constantly

employed. When the boiling of the wort has con-

tinued a sufficient time to coagulate the grosser

part of the extract and to evaporate part of the

water, the contents of the copper are run off through

. a large cock into the jack-back K ; which is a vessel

of sufficient dimensions to contain it, and provided

with a bottom of cast-iron plates, perforated with

small holes, through which the wort drains and leaves

the hops. The hot wort is drawn off from the jack-

back through the pipe h, by the three-barrelled

pump, which throws it up to the coolers L ; this

pump being made with different pipes and cocks of

communication, to serve all the purposes of the

brewery except that of raising the cold water from
the well. The coolers L, are very shallow vessels,

built over one another in several stages; and that

part of the building in which they are contained, is

built with open lattice-work on all sides, to admit
the free current of air. When the wort is suffi-

ciently cooled to be put to the first fermentation, it

is conducted in pipes, from all the different coolers,

to the large fermenting vessel or gyle-tun M, which,

with another similar vessel behind it, is of sufficient

capacity to contain all the beer of one day's brew-
ings.

When the first fermentation is concluded, the

beer is drawn off from the great fermenting vessels

M, into the small fermenting casks, or cleansing ves-

sels N, of which there are a great number in the

VOL. II. PART II.

brewery. They are placed four together, and to each D^sciipilon

four a common spout is provided to carry off the ''J»t|^

yeast and conduct it into the troughs u, placed be-
^^^"^

neath. In these cleansing vessels the beer remains till

the fermentation is completed, and it is then put

into the store-vats, which are casks or tuns of an

immense size, where it is kept till wanted, and is

then drawn off into barrels and sent away from the

brewery. The store-vats are not represented in the

Plate, but are of a conical figure and of different

dimensions, from fifteen to forty feet diameter, and
usually twenty feet in depth. The steam-engine

which puts all the machinery in motion is explained

by the figure. On the axis of the large flj'-wheel, is

a bevelled cog-wheel, which turns another similar

wheel upon the end of an horizontal shaft, which ex-

tends from the engine-house to the great horse-

wheel, which it turns by means of a cog-wheel. The
horse-wheel puts in motion all the pinions for the

mill-stones hb, and also the horizontal axis which

works the three- barrelled pump h. The rollers aa

are turned by a bevelled wheel upon the upper end
of the axis of the horse-wheel, which is continued

for that purpose ; and the horizontal shaft H, for the

mashing-engine, is driven by a pair of bevelled wheels.

There is likewise a sack-tackle, which is not repre-

sented. It is a machine for drawing up the sacks of

malt from the court-yard to the highest part of the

building, whence the sacks are wheeled on a truck to

the malt-loft A, and the contents of the sacks are

thrown in.

The horse-wheel is intended to put in horses occa-

sionally, if the steam-engine should fail ; but these

engines are now brought to such perfection that it

is very seldom any accidents occur with them.

Fig. 2. Plate XL. is a representation of the ferment-

ing-house at the brewery of Messrs. Whitbread and

Co. Chiswell Street, London, which is by far the most

complete in its arrangement of any work of the kind,

and was erected after the plan of Mr Richardson,

who conducts the brewing at those works. The
whole of fig. 2. is to be considered as devoted to the

same object as the large vessel M, and the casks N,
fig. 1. In fig. 2. r is the pipe which leads from the

different coolers to convey the wort to the great fer-

menting vessels or squares M, of which there are

two, one behind the other
; Jf represents a part of the

great pipe which conveys all the water from the well

E, fig. 1. up to the water cistern F. This pipe is

conducted purposely up the wall of the fermenting-

house, fig. 2., and has a cock in it, near r, to stop the

passage. Just beneath this passage a branch-pipe />,

proceeds and enters a large pipe xx, which has the

former pipe r, withinside of it. From the end of the

pipe X, nearest to the squares M, another branch

proceeds, and returns to the original pipe with a

cock to regulate it. The object of this arrangement

is to make all, or any part of, the cold water flow

through the pipe xx, so as to surround the wort-

pipe r, which is only made of thin copper, and lower

the temperature of the wort passing through the pipe

r, until, by the thermometer, it is found to have the

exact temperature which is desirable, before it is put

to ferment in the great square M. By means of

the cocks at n and p, the quantity of cold water,
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pjpg ggjj regulated at pleasure, so as to have a
^""'^v^ command of the heat of the wort when it enters into

the square.

When the first fermentation in the squares M is

finished, the beer is drawn off from them by pipes

marked v, and conducted by its branches iv to the

different rows of fermenting tuns marked NN, which
fill all the building. Between every two rows are

placed large troughs, to contain the yeast which
they throw off. The Plate shows that the small

tuns are all placed on a lower level than the bottom
of the great vessels M, so that the beer will flow into

them, and, by standing in them all, will fill them to

the same level. When they are filled, the commu-
tiication-cock is shut

;
but, as the working off of the

yeast diminishes the quantity of beer in each ves-

sel, it is necessary to fill them up again. For this

purpose, the two large vats OO are filled from the

great vessels M, before any beer is drawn off into

the small casks N, and this quantity of beer is re-

served at the higher level for filling up. The two
vessels 00 are, in reality, placed between the two
squares M, but we have been obliged to place them
so that they can be seen. Near each filling-up

tun o is a cistern with a pipe of communication
from the tun O, and this pipe is closed by a float-

valve. The small cisterns t have always a commu-
nication with the pipes, which lead to the small fer-

menting vessels N ; and therefore the surface of the

beer in all the tuns and in the cisterns will always
be at the same level ; and as this level subsides by
the working off of the yeast from the tuns, the float

sinks, and opens the valve, so as to admit a suffi-

ciency of beer from the filling up tuns o, to restore

the surfaces of the beer in all the tuns, and also in

the cistern t to the original level. In order to carry

off the yeast which is produced by the fermentation

of the beer in the tuns 00, an iron dish or vessel is

made to float upon the surface of the beer which
they contain ; and from the centre of this dish a
pipe 0 descends, and passes thi ough the bottom of
the tun, being filled through a collar of leather, so

as to be tight, at the same time that it is at liberty

to slide down as the surface of the beer descends in

the tun. The yeast flows over the edge of this dish,

and is conveyed down the pipe to a trough beneath.

Beneath the fermenting house are large arched
vaults P, built of stone, and lined with stucco. Into

these the beer is let down when sufficiently ferment-

ed, and is kept till wanted. These vaults are used
at Mr Whitbread's brewery instead of the great

store vats of which we have before spoken, and are
in some respects preferable, because they preserve a

great equality of temperature, being beneath the sur-

face of the earth.

Figs. 3. and 4. Plate XL. represent the malt-rollers,

or machine for bruising the grains of malt. A is the

hopper, into which the malt is let down from the malt-

loft above ; and from this the malt is let out gra-

dually through a sluice or sliding-shuttle a, and falls

between thu rollers BD. These rollers are made of
iron, truly cylindrical, and their pivots are received
in pieces of brass let into iron frames, which are

bolted down to the wooden frame of the machine.

A screw, E, is lapped through the end of each of Bescri|

these iron frames ; and by these screws the brasses ^'^P'at

can be forced forwards, and the rollers made to
work closer to each other, so as to bruise the malt
in a greater degree. G is the shaft by which one of
the rollers is turned ; and the other receives its mo-
tion by means of a pair of equal cog-wheels H, which
are fixed upon the ends of the pivots, at the opposite
ends of each of the rollers : d is a small lever, which
bears upon the teeth of one of these cog-wheels, and
is thereby lifted up every time a cog passes. This
lever is fixed on the extremity of an axis, which
passes across the wood frame ; and in the middle of
it has a lever c, fig. 3. bearing up a trough b, which
hangs under the opening of the hopper A. By this'

means the trough b is constantly jogged, and shakes
down the malt regularly from the hopper A, and lets-

it fall between the rollers : e is a scraper of iron

plate, which is always made to bear against the sur-

face of the roller by a weight, to remove the grains-

which adhere to the roller.

Fig. 5. is the screw by which the ground or bruised
malt is raised up, or conveyed from one part of the
brewery to another. K is an inclined bar or trough, in

the centre of which the axis of the screw H is placed,

and the spiral iron plate or worm, which is fixed

projecting from the axis, and which forms the screw,
is made very nearly to fill the lower part of the in-

side of the box. By this means, when the screw is

turned round by the wheels FF, or by any other

means, it raises up the malt from the box d, and de-

livers it at the spout G.
The screw is equally applicable for conveying the

malt horizontally in the trough k as inclined ; and
similar machines are employed in various parts of
breweries for conveying the malt wherever the situa-

tion of the works require.

Fig. 1. Plate XLI. is the mashing-machine. WW
is the tun, made ofwood staves, hooped together. In

the centre of it rises a perpendicular shaft NN, which
is turned slowly round by means of the bevelled,

wheels KI at the top. RR are two arms projecting

from the axis, and supporting the short vertical

axis S at the extremities, so that, when the central

axis is turned round, it will carry the axle S round
the tun in a circle. The axis S is furnished with a

number of arms T, which are shown in fig. 2 , and
have blades placed obliquely to the plane of their

motion. When the axis is turned round, these arms
agitate the malt in the tun, and give it a constant

tendency to rise upwards from the bottom.

The motion of the axis S is produced by a wheel Q
on the upper end of it, which is turned by a wheel P,

fastened on the lower end of the tube O, which turns

freely round upon the central axis N. On the upper
end of the same tube O is a bevelled wheel M, re-

ceiving motion from a wheel L, which is fixed upon
the end of the horizontal axis F, which gives motion

to the whole machine- This same axis has a pinion G
upon it, which gives motion to the wheel H, fixed

upon the end of an horizontal axle, which, at the

opposite end, has a bevelled pinion I, working the

wheel K, before mentioned. By this means the ro-

tation of the central axis N will be very slow, com-

pared with the motion of the axis S ; for the latter

5
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iption will make 17 or 18 revolutions on Its own axis in the

same space of time that it will be carried once round

the tun by the motion of the axis N. At the be-

ghming of the operation of mashing, the machine is

made to move with a slow motion ; but, after having

wetted all the malt by one revolution, it is made to

revolve quicker. For this purpose the ascending

shaft A, which gives motion to the machine, has two

bevelled wheels BC fixed upon a tube X, which is

fitted upon the shaft. These wheels actuate the

wheels D and E upon the end of the horizontal

ghaft F ; but the distance between the two wheels

B and C is such, that they cannot be engaged both

at once with the wheels D and E ; but the tube X,

to which they are fixed, is capable of sliding up and

down on the axis A sufficiently to bring either wheel

B or C into action with its corresponding wheel E
or D upon the horizontal shaft ; and as the diame-

ters of BE and CD are of very different propor-

tions, the velocity of the motion of the machine can

be varied at pleasure, by usirag one or other : b and c

are two levers, which are forked at the ends, and

embrace collars at the ends of the tube X ; and the

levers being united by a rod, the handle b gives the

means of moving the tube X and its wheels BC up

or down, to obtain the action of the different wheels.

Figs. 3, and 4. represe'-t a large close copper.

AA is the copper, and B the pan placed over it.

The copper has a large tube E rising up from the

dome of it, to convey the steam ; and from the

top of this, four inclined pipes R descend, the ends

being immersed beneath the surface of the water or

wort contained in the pan. By this means the steam

which rises from the copper issues from the ends of

the pipes R, and rises in bubbles through the liquor

in the pan, so as to heat it. In the centre of the

copper is a perpendicular spindle a, which, at the

lower end, has arms dd fixed projecting from it, and

is turned round by a cog-wheel b at the upper end.

From the arms dd, chains are hung in loops, which

drag round upon the bottom of the copper, when the

axis is turned ; and this motion stirs up the hops, to

keep them from burning to the bottom : jTg is a

chain and roller to draw up the spindle a, when the

rowser is not wanted ; and ee are iron braces pro-

ceeding from the outside of the copper, to retain the

axis a firmly in the centre of the copper. D is the

waste-pipe for carrying off the steam into the chim-

ney, when it is not required to heat the Hquor in the

pan. The copper represented in the drawing is

made in the same manner as usual ; but the fire is

applied beneath it in a manner very different from

the common brewing- coppers. The method was de-

vised with a view to the burning or consuming

the smoke ; and was employed in the brewery of

Messrs Meux and Company, London, about the

year 1803.

The fire-place is divided into two by a wall ex-

tended beneath the bottom of the boiler, as shown

by Z in the plan, fig. 4. where the dotted circle A
represents the bottom of the copper, and the circle

X its largest part. The section in fig. 3. shows on-

ly one of these fire places, of which C is the fire-

grate ; the raw coal is not thrown in through the

fire door in the manner of common furnaces, but is

put into a narrow inclined box of cast-iron built t>escriptiou

in the brick-work, and shaped like a hopper; the

coals contained in this hopper fill it up, and stop the

entrance of the air so as to answer the purpose of a

door ; and the coals at the lowest part or mouth of

the hopper, aj*e brought into a state of ignition be-

fore they are forced forwards into the furnace, which

is done by introducing a rake or poker at i, just be-

neath the lower end of the hopper h, and forcing the

coals forwards upon the grate bars C. Immediately

over the hopper k, a narrow passage is left to admit

a stream of fresh air along the top of the hopper to

pass over the surface of the fuel, which is burning

at the lower end of the hopper h. By this means
the smoke rising from that portion of fuel, is carried

forwards over the burning coals upon the grate C,

and is thereby consumed. Beyond the grate bars c,

a breast wall S is erected, to direct the flame up-

wards, against the bottom of the boiler A, and thence

descending under the bottom, the flame is received

into the flues, which make each a half turn round

the lower part of the copper, as shown in the plan

at 1 1, and then enter the chimney or perpendicular

flue W at the same point ; the entrance being regu-

lated by a damper to make the draught more or less

intense. There is also a sliding door or damper E,

which closes up the lower part of the chimney, and

by means of these two dampers the fire under the

copper can be regulated to the greatest precision

;

for by opening the damper F it admits the cold air

to enter immediately into the chimney, W, and thus

take off the rapidity of the draught
;
and, at the same

time, by closing the dampers from the flues into the

chimney, the intensity of the draught through the fire

is checked, which is very necessary to be done when
the contents of the copper are drawn off. Immedi-

ately over the fire-grate c, an arch of fire-bricks or

stone, s, is placed beneath the bottom of the copper,

to defend it from the intense heat. The chimney is

supported on iron columns RR. Behind the fire-

grate c, is a cavity, r, for the reception of the

masses of scoriae which are always formed in so

large a fire. They are pushed back off the grate

into this receptacle with an iron hook, as fast as they

accumulate. The bottom of this receptacle is formed

of sliding iron doors, which can be opened by draw-

ing them out, and in this way the clinkers are dis-

charged ; or the whole of the fire may be driven back

off the grate into this cavity, and will then fall

through into the ash-pit and be removed from the

copper, which is very necessary to be done when
the copper is to be cooled, so that men may descend

into it to clean out the sediment which is left after

boiling the wort. For a more particular description

of this method of setting boilers, see Philosophical

Magazine, Vol. XVII.
Fig. 6. represents one of the sluice-cocks which

are used to make the communications of the pipes

with the pumps or other parts of the brewery. BB
represents the pipe in which the cock is placed. The
two parts of this pipe are screwed to the sides of a

box CC, in which a slider A rises and falls, and

intercepts at pleasure the passage of the pipe.

The slider is moved by the rod a, which passes

through a stuffing-box in the top, the box whicli
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Description contains the slider, and lia^ tUe rack b fastened to it.
of Plates ji^g jg naoved by a pinion fixed upon the axis of

Rrick. ^ handle e, and the rack and pinion is contained in

^-.^'Y'^ a frame d, which is supported by two pillars. The
frame contains a small roller beliind the rack, which
bears it up towards the pinion, and keeps its teeth
up to the teeth of the pinion. The slider A is made
to fit accurately against the internal surface of the
box C, and it is made to bear against this surface
by the pressure of a spring, so as to make a perfect-
ly dose fitting.

Fig. 5. is a small cock to be placed in the side of
the great store-vats, for the purpose of drawing off

a small quantity of beer, to taste and try its quality.

A is a part of the stave or thickness of the great
store-vat ; into this the tube B of the cock is fitted,

and is held tight in its place by a nut a d screwed on
withinside. At the other end of the tube B, a plug
c is fitted, by grinding it into a cone, and it is kept in

by a screw. This plug has a hole up the centre of
it, and from this a hole proceeds sideways and corre-
sponds with a hole made through the side of the tube
when the cock is open ; but when the plug c is turn-
ed round, the hole will not coincide, and then the
cock will be shut. D is the handle or key of the
cock, by which its plug is turned to open or shut it

;

this handle is put up the bore of the tube (the cover
E being first unscrewed and removed), and the end
of it is adapted to fit the end of the plug of the cock.
The handle has a tube or passage bored up it to
convey theljeer away from the cock when it is open-

V I N G.
ed, and from this the passage^/^ through the handle, Df scri]

leads to draw the beer into a glass or tumbler. The
hole in the side of the plug is so arranged, that
when the handle is turned into a perpendicular di-

rection with the passagef downwards, the cock will

be open. The intention of this contrivance is,

that there shall be no considerable projection be-
yond the surface of the tun ; because it some-
times happens that a great hoop of the tun breaks,
and falling down, its great weight would strike

out any cock which had a projection ; and if this

happened in the night much beer n)ight be lost be-
fore it was discovered. The cock above described
being almost wholly withinside, and having scarcely
any projection beyond the outside surface of the tun,
is secure from this accident.

Fig. 7. is a small contrivance of a vent peg, to be
screwed into the head of a common cask when the
beer is to be drawn off from it, and it is necessary to
admit some air to allow the beer to flow. AA re-
presents a portion of the head of the cask into which
the tube B is screwed. The top of this tube is sur-

rounded by a small cup, from which project the two
small handles CC, by which the peg is turned round
to screw it into the cask. The cup round the upper
part of the tube is filled with water, and into this a
small cup D is inverted ; in consequence, the air can
gain admission into the cask when the pressure
within is so far diminished that the air will bubble
up throagh the water, and enter beneath the small
cup D. • (r.)

BRICK, a kind of artificial stone made of baked
clay.

History. 1 . The art of making bricks is so simple that it

muv-t have been practised in the earliest ages of the
world; probably before raonkind had discovered the
method of fiishioning stones to suit the purposes of
building. The Book of Genesis informs us, that
burnt-bricks were employed in the construction df
Babel. Now, as this structure appears to have been
raised about 400 years after the period of the flood,
we may say, without much exaggeration, that the
method of making bricks existed from the very ori-
gin of society. Bricks seem to have been in com-
mon use in Egypt while the Israelites were in sub-
jection to that nation ; for the task assigned them
was the making of brick ; and we are informed in

Exodus, that the Israelites built two Egyptian cities.

No particulars are given in scripture of the me-
thod of making bricks; but as straw was one of
the ingredients, and as it very seldom rains in

Egypt, it is probable that their bricks were not
burnt, but merely baked by the heat of the sun.
The same mode of making bricks seems still to
be practised in the East. For the ruins of the
tower near Bagdad, which some have considered as
the Tower of Babel, others as the Tower in Babylon
described by Herodotus (lib. i. c. 181.), is formed of
unburnt-bricks. We have seen specimens from that
place

; they are large, but thin, and have a brown

colour. It is not at all likely that structures of liii-

burnt -brick should be able to resist the weather
since the time of Nebuchadnezzar ; it is much more
probable that the tower in question was raised by
the Arabs in comparatively modern times.

The art of brick-making was carried to consider-
able perfection by the Greeks. Pliny informs uf>,

that they made use of bricks of three different sizes,

distinguished by the following names
; didoron, or

six inches long; tetradoron, or twelve inches long; and
pentadoron, or fifteen inches long (lib. xxxv. c. 14).
That the Romans excelled in the art of making-
bricks we have the amplest evidence, since brick
structures raised at Rome 170O years ago, Trajan's
pillar for example, still remain as entire as when first

built. Brick-making has been carried to great per-
fection by the Dutch, who have long been in the
habit of forming their floors, and even of paving
their streets, in some cases, with bricks. And it

is remarkable how long their bricks will continue un-
injured in such situations. Though brick-making
has been long carried on in England, and especially

in the neighbourhood of London, upon a very great
scale, and though the process upon the whole is con-
ducted in this country with very considerable skill,

yet it must be acknowledged, that English bricks are
by no means so durable as Dutch bricks. We are
disposed to ascribe this inferiority not so much to

the nature of the materials employed in the ma;rm-
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. facture of English bricks, as to the mode most fre-

quently employed in London in building houses.

Few of the London houses, comparatively speaking,

are freeholds. Most of them are built upon ground

let for a lease of a certain number of years, which

seldom exceeds 99 years. After the expiration of

this period, the house becomes the property of the

landlord who let the ground. Thus it becomes the

interest of the builder to construct the house so, that

it shall last only as long as the lease. Hence*the

goodness of the bricks becomes only a secondary ob-

ject. Their cheapness is the principal point. The

object, therefore, of the brickmakers is not to fur-

nish durable bricks, but to make them at as cheap a

rate as possible. Accordingly, the saving of manual

labour, and of fuel, have been carried by the makers

of London bricks to very great lengths. We can-

not but consider this mode of proceeding as very ob-

jectionable, and as entailing a much heavier expence

upon London than would have been incurred had

twice the original price been laid out upon the bricks

when they were first used, and had the houses been

constructed to last a thousand instead of a hundred

years. No doubt, certain advantages attend these

ephemeral structures. The inhabitants are enabled,

once every century, to suit their houses to the pre-

vailing taste of the day. Thus, there are no anti-

quated houses in London. But as the increase of

the price of all the materials of building has more

than kept pace with the increase of the wealth of

individuals, it is to be questioned whether the houses

are always improved when they are pulled down and

rebuilt.

and 2. The best material for making brick is what in

the English language is called loam, a terra usually

applied to a natural mixture of sand and clay.

Such a mixture may be converted into brick with-

out any addition whatever. Marl likewise answers

the purpose of common bricks very well,—indeed

better than most other mixtures. Marl is a natural

mixture of limestone and clay in variable propor-

tions. Now, the more lime it contains, the better

does it answer for a manure ; and the less lime it

contains, the more suitable it is to the brickmaker.

It would be in vain to attempt a particular detail

of the constituents of clays, because they vary too

much from each other to admit of any correct gene-

ralization. We believe, however, that clays very

frequently consist of decomposed felspar, in which

case we may conceive them as composed of about

three parts of silica in the state of a very fine pow-

der, and one part of alumina. This is the case with

porcelain clay. Indeed, the porcelain clay of Corn-

wall appears incontrovertibly to be nothing else than

decayed felspar, or perhaps felspar which never had

assumed any other form than that of clay. The
rock from which it is taken is an agglutinated mix-

ture of quartz and this clay. The quartz is sepa-

rated by washing. Such a rock might probably be

converted into most beautiful brick, merely by cut-

ting it out in the proper shape, and subjecting it to

the requisite heat ; or rather by kneading the whole

into a paste with the requisite quantity of water,

moulding it into bricks, and drying and burning

them.

BRIG K.M A K I N G.

Potter's clay is a compound of

m
Brick.

Silica 43.5

Alumina - 33*2

Lime Q K

Oxide of iron 1.0

Water 18.0

99-2

Loss 8

Total 100.0

When the clay proceeds from the decomposition

of hornblende, as is likewise often the case, it con-

tains about parts of silica, 1 of alumina, 1 of

lime, and about 1^ of oxide of iron. Sometimes

the grains of sand which exist in clay consist of

fragments of felspar. In such cases the clay may
be fused by heat.

No mixture of alumina and silica, in any propor-

tions whatever, can be fused by the strongest heat

which can be raised in our furnaces. Hence such

mixtures are best adapted for making fire-bricks,

crucibles, and glasshouse pots. Stourbridge clay is

such a mixture, blackened by coaly matter. It an-

swers these purposes better than any other clay in

England. Neither can a mixture of lime and alu-

mina be fused, in whatever proportions the ingredi-

ents be mixed. But a mixture of silica, lime, and
alumina, is very fusible, and the fusion is most rea-

dily effected when we employ two parts of silica to

one of lime. The presence of oxide of iron also

renders clay fusible, but not unless its proportion be
much greater than ever is likely to occur in any clay

used for the manufacture of bricks.

For making common bricks, the most durable mix-

ture ought to be common clay and limestone or chalk.

Perhaps the best proportions would be three parts of

clay, and one part of limestone or chalk in powder.

When such a mixture is exposed to heat, it would
experience an incipient fusion, and would thereby be
rendered much harder and denser than common
bricks. The consequence would be, that it would
imbibe much less water, and would therefore be much
less liable to crack and fall to pieces in winter than

common bricks. For when water has insinuated it-

self into the pores of a common brick, and is con-

verted into ice, it undergoes an expansion which dis-

locates the parts of the brick, and reduces it to

fragments. This is often conspicuously the case

with tyles, which, from their exposed situation, are

more liable to be soaked with water than common
bricks. Hence also covering the surface of the

brick with a coating of paint has a great tendency

to preserve them from cracking and breaking. This

practice is frequently followed in England.

It would be foreign to the object of this article

to enter into any long details respecting the chemi-

cal investigations, and the opinions entertained at

different periods respecting the nature of clay. At
first, it was supposed to be a peculiar species of

earth, but Hellot demonstrated that it consisted at

least of two constituents ; for sulphuric acid had the

property of destroying its plastic nature, and of ren-

dering it scarcely more adhesive than sand. The
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Brick, portion that remained behind did not effervesce vi^ith

^'"'^"y^^ acids. It was not, therefore, of a calcareous nature.

Mr Pott went a step farther ; he showed in the con-

tinuation of his Lithogeognosia that sulphuric acid

formed, with the portion of clay which it dissolved,

a salt possessing the properties of alum. In the

year I769, Baume published his Dissertatio7i on

ClaySf which he had drawn up in consequence of

a premium offered by the Academy of Sciences at

Bourdeaux, for the best solution of the following

question : What are the principles and constituents

of clay, and the natural changes which it experiences,

and what are the methods of rendering it fertile i

The Academy did not consider Baume's solutions as

satisfactory. He published his Memoir, in conse-

quence, as a kind of defiance. He had been em-
ployed along with Macquer in making numerous ex-
periments on clay, with a view to the improvement
of the porcelain manufacture in France. Guided by
these experiments, he drew as a conclusion that

clay is a mixture of two different substances ; 1. Si-

lica in a state of purity ; 2. Silica combined with an
underdose of sulphuric acid. It was the second of
these constituents that gave to clay its fatty and
plastic nature. Margraaf had long before (in 1756)
demonstrated that the ingredient of clay which
Baume took for a salt, and which he affirmed was
soluble in water, was a peculiar species of earth, dif-

ferent from every other, which constitutes the basis

of alum, which dissolves in sulphuric acid, but
which does not form alum unless a portion o^ potash
be added to the solution. Thus, by the lab&urs of
Hellot, Pott, Baume, and Margraaf, the nature of
clay was completely developed. It was ascertained

to be a mixture of alumina and silica, in variable

proportions. It was shown, also, that it sometimes
contained sulphuric acid, and not unfrequently pot-

ash. Hence the reason why, in some cases, it could
be converted into alum by digestion in sulphuric

acid, without the necessity of adding any potash to

the solution. Modern chemists have added consi-

derably to these facts. They have shown that

chalk, felspar, mica, hornblende, oxide of iron, coal,

bitumen, &c. are not unfrequently mixed with it

;

and that these additions alter its qualities consider-

ably, and render it fit or unfit for the different pur-

poses to which clay is usually applied.

Preparation 3. Clay intended to be made into bricks ought to

of the Clay, be dug out of the earth, and exposed to the air and

^on of U^^'
^'^^^^^^ ^'^^ ^ considerable time before it is employ-

Brick.
longer this exposure is continued, so much

the better will it be fitted for making bricks. This
exposure answers a variety of purposes. If the

stones, by the decomposition of which the clay has

been formed, are not entirely decomposed, this ex-
posure serves to complete the process, by promoting
the disentegrating action of the air and rain. The
exposure serves, likewise, to pulverize the clay,

which is essential to the making of good bricks. We
have little doubt that the same amelioration in the

clay would be produced by simply drying it in th<?

open air, and then grinding it to powder in a mill.

By such a process, the quality of the bricks would
be prodigiously improved. Nor do we conceive that

such an addition would greatly enhance the expen-

ces of the brickmakei*^ at least in those districts
where the mill could be driven by water.
When the clay has been reduced to powder, the

next step is to make it into a stiff paste with wa-
ter. Too much water should not be employed,
because it is injurious to the strength of the
bricks ; and the utmost care should be taken to mix
the whole of the clay as equally as possible with the
water. If some parts of the paste be moister than
others, it will occasion an inequality in the texture
of the bricks formed of it, will render them apt to

crack, and will greatly injure both their strength and
their beauty. Hence the great importance of work-
ing the clay for a considerable length of time before
moulding it into bricks. It is in this part of the
process that we believe British brickmakers in gene-
ral are most defective. As far as we have had an
opportunity of witnessing the process of kneading
the clay, as conducted either in the neighbourhood
of London or Edinburgh, we have always found a
great sparing of labour. Hence we believe the rea-

son why so many of the English bricks appear full

of cracks, even when sold to the builder. Such
bricks ought never to be purchased, as it is perfectly

obvious that they cannot make a durable building.

The kneading ot the clay is performed, in some
places, by men's feet ; in others, by the feet of
horses, and in others by machinery. The last method
is undoubtedly the best ; and we conceive likewise

that it might be made the cheapest. It would be
easy to devise machinery for kneading the clay, upon
principles similar to those employed in mashing by
the London iporter brewers. And, if such a ma-
chine were driven by water, we conceive that it

would not be nearly so expensive as either men or

horses.

When the clay is sufficiently kneaded, it is mould-
ed into the form of a brick, by being put into a
very simple wooden mould ; and the upper part of
the brick is made smooth and even by cutting off

the superfluous part with a wooden knife. The
process is very smiple, and is conducted by the

workmen with great rapidity. A good bnckmaker
will mould about 5000 bricks in a day. He disen*.

gages the bricks from the mould by a gentle stroke

on the back of the mould ; and the wet bricks are

at first arranged in rows upon long boards. Wlien
sufficiently drjp to be handled, they are turned, and
at last piled up in loose walls, which are thatched
with straw to keep off the rain. In this position

they are allowed to remain till they have become as

ur) as they can become in the open air.

In many cases, the clay used for brick-making

is destitute of the requisite quantity of sand. If

such clay were made into bricks, it would shrink so

much m the burning, that the bricks would lose

their shape, and would probably crack in every di-

rection. To prevent this, it is necessary to add a
certain quantity of sand. This sand should not be
very fine. It answers best when the particles are of
such a size as to be readily distinguished by the

naked eye. Even when as large as coriander seeds,

it has been found to answer better than very fine

sand. The brickmakers in the neighbourhood of

London bring their sand from the bottom of the
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Jrick. Thames near Woolwich, where it is raised by boats

employed for that purpose, and brought up the river

for the use of the brickraakers.

ninsf of 4. No general directions can be given respecting the

Bricks, quantity of sand to be mixed with the clay, because

that depends upon the nature of the clay, and upon

the uses for which the bricks are intended. The
more sand is added, the more accurately do the

bricks retain their shape, and the less apt are they

to crack during the burning ; but, at the same time,

their strength is diminished. Chemical lutes are

often composed of four parts of sand and one part of

clay. Such mixtures do not contract much in burn-

ing, and, therefore, are not apt to crack and drop

off, which is the reason why chemists employ them.

But they have not the adhesiveness of brick after be-

ing burnt, and would not, therefore, answer the pur-

poses of the brickmaker. In stone-ware, the mixture

consists of about four parts of clay and one of fine

sand. It burns to a hard, cohesive substance, capa-

ble of striking fire with steel. Such a proportion

then, in many cases, would answer the purposes of

the brickmaker.

The London brickmakers make another addition

to the clay, which, we believe, is peculiar to them.
They add to every three parts of the clay about one
part of the ashes from the fire-places of the city of
London. These ashes contain some earthy matter ;

but they consist, in a great measure, of small coal

unburnt, and little altered, which has fallen through
the interstices of the grate. The consequence is,

that such a mixture, when sufficiently heated, takes
fire and burns of itself, though very slowly ; so that

the London bricks are burnt, in a great measure, by
means of the fuel mixed with the clay of which they
are composed.

It is essential to dry the bricks thoroughly, in the
open air, before burning them. For when heat
is applied to wet clay, the water which it contains

being prevented from escaping by the adhesiveness

of the mixture, is converted into steam, and cracks
and breaks the mass of clay to pieces. Indeed, after

the bricks are rendered as dry as they can become
in the open air, they ought to be exposed, at first, to

a gentle heat, which ought to be raised to redness,

very slowly, and in proportion as the moisture of
the brick is dissipated. Water adheres with such
obstinacy to clay, that it is never all driven off by
the heat at which bricks are burnt. But the portion
Which remains is so intimately combined with the

clay, as to constitute one solid mass, which has no
great tendency to absorb an additional quantity of
water.

Bricks are most commonly burnt in a kiln. This
is a very simple structure, usually about 13 feet

long, 10^ wide, and 12 feet high. The walls are
one foot two inches thick, and incline a little to each
other as they ascend. The bricks are placed on
flat arches, having holes left in them like lattice-

work. After the bricks are arranged on the kiln,

to the number of about 20,000, they are covered
with old bricks or tiles. Some brush-wood is then
kindled in the kiln, and a moderate fire kept up till

the bricks are rendered as dry as possible. The
time required for this is two or three days, and the

bricks are known to be dry when the smoke (which
is at first black) becomes transparent. The mouth of

^

the kiln is then filled up with pieces of brick and
clay, leaving only room to introduce a faggot at a
time. This structure at the mouth of the kiln is

called a shinlog. The kiln is then supplied with
faggots of furze, heath, fern, or whatever vegetable
substance can be procured at the cheapest rate, till

the arches look white, and the fire appears at the
top. The fire is then diminished, and at length al-

lowed to go out, and the kiln is permitted to cool.

This burning process usually lasts about forty-eight
hours.

The method of burning bricks in the neighbour-
hood of London, is very different from this. We do
not know whether it be practised any where else.

It obviously originated from the difficulty of procur-
ing a sufficient quantity of vegetable matter to burn
the enormous number of bricks consumed every year
in London. If we consider the immense extension
of houses which has taken place in London within
the last thirty years,—if we consider that this vast
city, containing above 1,000,000 of inhabitants, is

almost renewed once every century, we may be able
to form some notion of the prodigious quantity of
bricks which it must consume. In the country round
London there is a particular kind of clay, well known
by the name of London Clay. This clay is almost
everywhere covered with a bed of gravel, which
varies in thickness according to the elevation of the
surface. Hence the whole of the country round
London is fit for making bricks. Nothing more
is necessary than to dig through the surface of
gravel; and get to the clay.

We have already mentioned, that about a fourth
part of the London bricks consists of small coal
kneaded up along with the clay. When the bricks
are sufficiently dry, they are piled up on each other
in parallelopipedons to the intended height. Be-
tween each two rows of brick there is strewed a
quantity of cinders, amounting to about three inches
in thickness. At the distance of about nine feet
from each other, perpendicular spaces are left, about
a brick wide, which serve the purpose of fiiues.

These are made by arching the bricks over so as to
leave a space between each about a brick in width.
Over the whole is strewed a pretty thick covering of
cinders. The flues are filled likewise with cinders,
or, if they cannot be had, with coal. The fire-place

is usually at the west end, and is generally three
feet high. The fire, when once kindled in the fire-

place, propagates itself very slowly through the w hole
clamp, as bricks piled in this manner are called. So
very slow is the progress, that bricks in the neigh-
bourhood of London take about three months in the
burning. The heat is very intense, and, as the fuel
is mixed up with the clay itself, every part of the
brick is sure to be sufficiently burnt.

We conceive that the mixture of about one-fourth
of chalk with the clay of which the London bricks
are made, would greatly improve their quality. The
consequence would be an incipient fusion, which
would render their surface much more compact and
solid. The only difficulty would be to proportion
the quantity of chalk so as to prevent complete Fu«

Brick.
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sibn, which would run the bricks into each other,

and destroy them entirely. Bricks m.ade of mate-

rials which have undergone complete fusion, would

be greatly superior to common bricks. They would

perfectly resist the action of the weather, and would,

therefore, last much longer than common bricks.

In Sweden it is customary at some of the iron foun-

deries, to cast the scoriae into bricks, which they

employ in constructing their furnaces. Such fur-

naces the writer of this article has seen; and he was

assured by the gentleman who had the charge of the

works, that they answered fully better than conimon

bricks. It would be easy to make any quantity of

such bricks in some of the large iron founder ies of

Great Britain. We are persuaded that such bricks

might be brought into use for a variety of purposes

with great advantage, and might even constitute a

lucrative artifcle of manufacture. Bricks made from

the scoriae of iron and copper founderies, would vie

in beauty with marble and porphyry, and would pos-

sess a smoothness of surface and a lustre to which

few marbles could reach.

Few parts of Great Britain are so well adapted, for

the making of bricks, according to the London plan,

as the neighbourhood of Newcastle upon Tyne.

There the enormous heaps of small coal, which are of

no use whatever, would furnish abundance of fUel,

at a much cheaper rate, than even the London ashes;

while the magnesian limestone that occurs in such

•plenty in the neighbourhood of Sunderland, would

enable tlie brickmaker to give the clay the requisite

degree of fusibility.

As bricks form an article of taxation, and furnish

a considerable revenue to Government, their size has

been regulated by act of Parliament. They must not

be less than 8| inches long, 2^ thick, and 4 inches

wide. But for various purposes, they are made of

very different and very considerable sizes.

Fire-brieks are made in the same way as common

bricks. But the materials are different. The best

clay for their composition is Stourbridge clay ; and,

instead of sand, it is usual to mix the clay with a

quantity of old fire-bricks, or crucibles, or glass pots,

reduced previously to powder. This mixture an-

swers the same purposes as sand, while it does not

communicate the tendency to fusion, when it comes

in contact with various fluxes, that is communicated

by siliceous sand.

There is a kind of bricks mentioned by Pliny, as

used by the ancients, which were so light as to swim

in water. " Pitanae in Asia, et in ulterioris His-

paniae civitatibus Maxilua et Calento, fiunt Lateres,

qui ciccati non merguntur in aqua." [Plinii Natur.

Histor. lib. xxxv. c. 14.) Pliny does not mention

the part of the world in which the earth employed

in the manufactures of these bricks was found;

though in all probability, it could not be far from

the cities where the bricks are said by Pliny to have

been made. He says that the material employed

was a kind of pumice stone. But it was quite un-

known to the moderns, till, in the year 1791, Fab-

broni found a substance at Castel del Piano, not far

from Santa Flora, situated between Tuscany and the

-Papal dominions, which formed bricks capable of

swimming in water. This is a white earthy matter,

which constitutes a bed in that place, and was

known in Italy by the name of Latte di Luna.
In more recent mineralogical books, it is distinguish-

ed by the name of'JririnaJossilis (bergmehl). Hauy
considers it as a variety of talc, and Brochant.

as a variety of meerschaum. According to the ana-

lysis of Fabbroni,^ this substance is composed of

Silica 55
Magnesia 15
Alumina 12
Lime 3
Iron 1

Water 14

100

But it has been recently analyzed by Klaproth, who
found its constituents,

Silica 79
Alumina 5

Oxide of iron 3

Water 12

Loss 1

100

We see from this analysis, that this mineral is neither

a variety of talc nor of meerschaum. One would be

disposed to consider it as a hydrate of silica. For

both the alumina and oxide of iron are present in so

small proportions, that we can scarcely consider

them as in chemical combination.

Considering t|ie composition of this earth, it is

rather singular that it is capable of being agglutinat-

ed by a red heat. We rather suspect that the

bricks of Fabbroni, which swim in water, have but

very little strength. This, if it be the case, must

greatly circumscribe their utility.

The colour of the London bricks is not red, as is

the case with common bricks and tyles ; but a light

brownish yellow. This colour is more pleasing to

the eye than common brick red, and on that account

the London bricks are preferred for building houses.

The brickmakers assign a curious enough reason for

this colour. According to them, their bricks are

kept as much as possible from the contact of air dur-

ing their burning. The consequence of this is, that

the iron contained in them is not oxidized to so

great a degree as in common bricks. But this mode

of reasoning is far from exact. If air were excluded

entirely, the bricks would not be burnt at all, be-

cause the fire would be extinguished. But if enough

of air be admitted to burn the coal mixed with the

clay (which must be the case), that air must also act

upon the iron, and reduce it to the state of peroxide.

Indeed, there can be no doubt, that the iron in the

London yellow bricks, is in the state of peroxide, as

well as in the red bricks ; for the peroxide of iron

gives various colours to bodies, according to circum-

stances. We find bodies tinged with it, red, yellow,

11
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and brown, according to the substances with which which, by uniting with the peroxides of iron, form a Brkk
the oxide is combined. We ascribe the yellow co- kind of yellow ochre.

^j.) Jl

lour of the London bricks to the ashes of the coals,
liricUe.

B RI

HTiiE mathematical theory of the structure of

bridges has been a favourite subject with mecha-
nical philosophers ; it gives scope to some of the

most refined and elegant applications of science

to practical utility ; and at the same time that its

progressive improvement exhibits an example of the

very slow steps by which speculation has sometimes
followed execution, it enables us to look forwards
with perfect confidence to that more desirable state

of human knowledge, in which the calculations of
the mathematician are authorised to direct the ope-
rations of the artificer with security, instead of
watching with servility the progress of his labours.

Of the origin of the art of building bridges a
sketch has been given in the body of the Enc^clo-
pcedia ; the subject has been rediscussed within the
last twenty years by some of the most learned anti-

quaries, and of the most elegant scholars of the age;
but additions still more important have been made to
the scientific and practical principles on which that
art depends ; and the principal information, that is

demanded on the present occasion, will be compre-
hended under the two heads ofphysico-mathematical
principles, subservient to the theory of this depart-
ment of architecture, and a historical account of the
works either actually executed or projected, which
appear to be the most deserving of notice. The first

head will contain three sections, relating respective-
ly (1) to the resistance of the materials employed, (2)
to the equilibrium of arches, and (3) to the effects of
friction ; the second will comprehend (4) some de-
tails of earlier history and literature, (5) an ac-
count of the discussions which have taken place re-

specting the improvement of the port of London,
and (6) a description of some of the most remark-
able bridges which have been erected in modern
times.

Section I

—

Of the Resistance of Materials.

The nature of the forces on which the utility of
the substances employed in architecture and carpen-
try depends, has been pretty fully investigated in the
article Strength of the Encyclopcsdia ; and the
theory has been carried somewhat further, in the in-

vestigations of a late writer concerning Cohesion
and Passive Strength of materials. Much, however,
still remains to be done; and we shall find many cases,
in which the principles of these calculations admit
of a more immediate and accurate application to
practice than has hitherto been supposed. It will
first be necessary to advert to the foundation of the
theory in its simplest form, as depending on the at-
tractive and repulsive powers, which balance each
other, in all natural substances remaining in a per-
manent state of cohesion, whether as liquids, or as
more or less perfect solids.

vol.. II. PART II.

D G E.

A. In all homogeneous solid bodies, the resistances

to extension and compression must be initially equals
and proportional to the change of dimensio7is.

The equilibrium of the particles of any body re-

maining at rest, depends on the equality of opposite
forces, varying according to certain laws ; and that

these laws are continued without any abrupt change,
when any minute alteration takes place in the dis-

tance, is demonstrated by their continuing little al-

tered by any variation of dimensions, in consequence
of an increase or diminution of temperature, and
might indeed be at once inferred as highly proba-
ble, from the general principle of continuity observ-
ed in the laws of nature. We may, therefore, always
assume a change of dimensions so small, that, as ia
all other differential calculations, tJie elements of the
curves, of which the ordinates express the forces, as

functions of, or as depending on, the distances as ab-
scisses, may be considered as not sensibly differing

from right lines, crossing each other, if the curves be
drawn on the same side of the absciss, in a point
corresponding to the point of rest, or to the distance
affording an equilibrium ; so that the elementary fi-

nite differences of the respective pairs of ordinates,

which must form, with the portions of the two curves,
rectilinear triangles, always similar to each other,
will always vary as the lengths of the elements of
the curves, or as the elements of the absciss, begin-
ning at the point of rest ; and it is obvious that these
differences will represent the actual magnitude of the
resistances exhibited by the substance to extension
or compression. (Plate XLIL fig. 1.)

It was on the same principle that Bernoulli long
ago observed, that the minute oscillations of any sys-
tem of bodies, whatever the laws of the forces go-
verning them might be, must ultimately be isochro-
nous, notwithstanding any imaginable variation of
their comparative extent, the forces tending to bring
them back to the quiescent position being always
proportional to the displacements ; and so far as the
doctrine has been investigated by experiments, its

general truth has been amply confirmed ; the slight

deviations from the exact proportion, which have
been discovered in some substances, being far too
unimportant to constitute an exception, ,and merely
tending to show that these substances cannot have
been perfectly homogeneous, in the sense here attri-

buted to the word. When the compression or ex-
tension is considerable, there may indeed be a sen-
sible deviation, especially in fibrous or stratified sub-
stances ; but this irregularity by no means affects

the admissibility of any of the conclusions which
will be derived from this proposition.

B. The strength of a block or beam must be reduced
to one half, before its cohesive and repulsiveforces can
both be called into action.

We must suppose the transverse sections of the

5 R
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body to remain plane and perpendicular to the axis,

' whatever the point may be to which the force is ap-

plied, a supposition which will be correctly true, if

the pressure be made by the intervention of a firm

plate attached to each end, and which is perfectly

admissible in every other case. Now, if the termi-

nal plates remain parallel, it is obvious that the com.

pression or extension must be uniformly distributed

throughout the substance, which must happen when

the original force is applied in the middle of the

block ; the centre of pressure or resistance, collect-

ed by the plate, acting like a lever, being then co-

incident with the axis. But when the plates are in-

clined, the resistance depending on the compression

or extension will be various in different parts, and

will always be proportional to the distance from the

neutral point, where the compression ends and the

extension begins, if the depth of the substance is

sufficient to extend to this point ;
consequently the

forces may always be represented, like the pressure

of a fluid, at different depths, by the ordinates of a

triangle ; and their result may be considered as con-

centrated in the centre of gravity of the triangle, or

of such of its portions as are contained within the

depth of the substance ; and when both extension

and compression are concerned, the smaller force

may be considered as a negative pressure, to be

subtracted from the greater, as is usual when any

other compound forces are supposed to act on a le-

ver of any kind. Now, when the neutral point is

situated in one of the surfaces of the block, the sum

of all the forces is represented by the area of the

triangle, as it is by that of the parallelogram when

the plates remain parallel, and these areas being in

either case equivalent to the same external force, it

is obvious that the perpendicular of the triangle must

be equal to twice the height of the parallelogram,

indicating that the compression or extension of the

surface in the one case is twice as great as the equa-

ble compression or extension in the other ; and since

there is always a certain degree of compression or

extension which must be precisely sufficient to crush

or tear that part of the substance which is imme-

diately exposed to it, and since the whole substance

raust in general give way when any of its parts fail, it

follows that the strength is only half as great in the

former case as in the latter. And the centre of gra-

vity of every triangle being at the distance of one-

third of its height from the base, the external force

must be applied, in order to produce such a com-

pression or extension, at the distance of one sixth of

the depth from the axis ; and when its distance is

greater than this, both the repulsive and cohesive

forces of the substance must be called into action,

and the strength must be still further impaired.

(Plate XLU. fig. 2.)

C. The compression or extension of the axis of a

hloch or beam is ahmiys proportional to the force, re-

duced to the direction of the axis, at xiohatever distance

U may he applied.

We may suppose one of the inflexible plates, at-

tached to the extremities of the block, to be con-

tinued to the given distance, and to act as a lever

held in equilibrium by three forces, that is, by the

cohesive and repulsive resistances of the block, and l^i

the external force ; and it is obvious that, as in all
''^"^

other levers, the external force will always be equal

to the difference of the other two forces depending
on the compi-ession and extension, or to the mean
compression or extension of the whole, which must

also be the immediate compression or extension of

the middle, since the figure representing the forces

is rectilinear. And the effect will be the same, what-

ever may be the intermediate substances by which

the force is impressed on the block, whether conti-

nued in a straight line or otherwise. When the force

is oblique, the portion perpendicular to the axis will

be resisted by the lateral adhesion of the different

strata of the block, the compression or extension be-

ing only determined by the portion parallel to the

axis ; and when it is transverse, the length of the

axis will remain unaltered. But the line of direc-

tion of the original force must always be continued

till it meets the transverse section at any point of

the length, in order to determine the nature of the

strain at that point.

D. The distance of the neutral pointfrom the axis

of a block or beam is to the depth, as the depth to

ttvelve times the distance of the force, measured in the

transverse section.

Calling the depth a, and the distance of the neu-

tral point from the axis z, the resistances may be ex-

pressed by the squares of ^ a-j-z and ^ a—z, which

are the sides of the similar triangles denoting the

compression and extension (Prop. B.); consequently,

the difference of these squares, 2 az, will represent

the external force (Prop. C). But the distance of

the centres of gravity of the two triangles must al-

ways be f a ; and, by the property of the lever,

making the centre of action of the greater resistance

the fulcrum, as the external force is to the smaller

resistance, so is this distance to the distance of the

force from the centre of action of the greater resist-

ance
aa a z\

;
or2a.: + = I « • (^"i +3

and adding to this the distance of the centre of ac-

tion from the axis, which must be — i ('^ « + ^)

= I a — I z, we have— for the distance of the

force from the axis ;
whence, calling this distance

y, z—
I2y'

E. The power of a given force to crush a block is

increased, by its removal from the axis, supposing its

direction unaltered, in the same proportion as the

depth of the block is increased by the addition of six

times the distance of the point of application of the

force, measured in the transverse section.

Since the compression or extension of the axis is

invariable, whatever the distance of the force may

be, that of the nearest surface must be as much

greater, by the properties of similar triangles, as the

half depth, increased by the distance of the neutral

6
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point, is greater than that distance itself, that is, in

' the ratio of a + 67/ to a, since z is to a as a to 12 «/;

(Prop. D.) and to ^ a as c to 6?y : and the strength is

reduced in the same proportion, as the partial com-

pression or extension, by the operation of a given

force, is increased. (Plate XLII. fig. 3.)

F. The curvattire of the neutral line of a beam at

any point, produced hy a given force, is proportioml

to the distance of the line of direction of the force

from the given point of the axis, tohatever that direC'

tion may be.

Since the distance z of the neutral point from the

axis is inversely as y, the distance of the force, and

the radius of curvature, or the distance of the inter-

section of the planes of the terminal plates from the

neutral point, must be to the distance z as the whole

length of the axis is to the alteration of that length

produced by the compression or extension, it follows

that the radius of curvature must be inversely as the

distance y, and inversely also as the compression,

and the curvature itself must be conjointly as the

force and as the distance of its application. If the

direction of the force be changed, and the perpendi-

cular falling from the given point of the axis on the

line of the force be now called y, the distance of the

force from the axis measured in the transverse sec-

tion will be increased by the obliquity exactly in the

same ratio as its efficacy is diminished, and the cur-

vature of the neutral line will remain unaltered ; al-

though the place of that line will be a little varied,

until at last it coincides with the axis, when the force

becomes completely transverse : and the radius of

curvature of the axis will always be to that of the

neutral line as the acquired to the original length of

the axis. (Plate XLII. fig. 4.)

G. The radius of curvature of the neutral line is

to the distance of the neutral point as the original

length of the axis to the alteration of that length ; or

as a certain given quantity to the externalforce : and

this quantity has been termed the Modulus of elasti-

city.

Orr . z=:M .fa.ndr=—=—, as is ob-

vious from the preceding demonstration ; y being

the distance of the line of the force from the given

point, whatever its direction may be.

H. The jfiexibility, referred to the direction of the

force, is expressed by unity, increased by twelve

times the square of the distance, divided by that of
the depth.

Making the alteration of the axis unity, the cor-

responding change at the distance y will be to 1 as

s -f ?/ to z, or as 1 4- ^ to 1, and will consequent-

ly be equal to 1 -|- (Prop. D.

)

When the direction of the force becomes oblique,

the actual compression of the axis is diminished, but
its effect referred to that direction remains unalter-

ed.

I. The total compression ofa narrouo block, pressed

in the direction of one of its diagonals, is tivice as

great as ifthe sameforce were applied in the direction
^

ofthe axis.

This proposition affords a simple illustration of the

application of the preceding one. Calling the length

of any portion of the axis x, beginning from the

middle, and neglecting the obliquity, the distance of

the force may be called y = nx, and the compres-

sion in the line of the force being everywhere as

12?/y . r, • -11 1 J , 1
l^nnxx ,

1 + — Its fluxion will be ax 4- dx , and
aa aa

the fluent x -i ,
which, when y = la, becomes;

aa J -

x-\-x, which is twice as great as if 7/ were always = 0.

But if the breadth of the block were considerable, so

that it approached to a cube, the compression would

vary according to a different law, each section paral-

lel to the diagonal affording an equal resistance, and

the exact solution of the problem would require

an infinite series for expressing the value ofJn^dx.

K. Ifa solid bar have its axis curved a litth into

a circularform, and an external force be then applied

in the direction of the chord, while the extremities re-

tain their angular position, the greatest compression

or extension of the substance will ultimately be to tlie

mean compression or extension which takes place in

the direction ofthe chord, as 1 +— to 1 -f- ; a
a 15aa

being the depth of the bar, and h the actual versed

sine, or the height of the arch.

We must here separate the actions of the forces

retaining the ends of the bar into two parts, the one
simply urging the bar in the direction of the chord,

and the other, which is of a more complicated na-

ture, keeping the angular direction unaltered ; and
we must first calculate the variation of the angular

situation of the ends, in consequence of the bending

of the bar by the first portion, and then the strain

required to obviate that change, by means of a force

acting in the direction ofthe middle of the bar, while

the ends are supposed to be fixed. If each half of

the bar were rectilinear, these two strains would ob-

viously be equal, and would neutralise each other in

the middle of the halves, which might be considered,

as the meeting of the ends of two shorter pieces,

acting transversely or obliquely on each other, with-

out any strain ; the curvature produced by the whole
strain being elsewhere as the distance from the line

joining these points. But, since the bar is supposed
to be curved, it becomes necessary to determine the

place of these neutral points, by calculating the

change of its angular position throughout its ex-
tent.

Considering, first, the middle of the bar as fixed,

and calling the angular extent of the variable arc x,

beginning from the middle, and the radius r, the or-

dinate y, or the distance of the arc from the chord,

will be r(^ — b,b being the cosine of the whole arc ;

and the fluxion of the change of the angular situa-

tion, being as the strain and the fluxion of the arc

conjointly, will be expressed by pr<^xdx— pbdx, of

liritlge.
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which the fluent is prfx—pbx. In the second place,

the curvature derived from the force acting between
the two halves, when the ends are considered as fix-

ed points, will be as r— r<ix, and the fluent of the

change of angular situation may be called q7'x—
qrix ; and at the end, when x becomes equal to c,

the whole extent of the arc, these two deviations

must destroy each other, since the positions of the

middle and of the ends remain unaltered
;
consequent-

ly prfc — phc = qrc — yrfc, whence -= ^——i
^ Ac— be

and the exact proportion of to y may be found, by
means of a table of sines. But when the arc is

small, fc being equal to c — ^ c ^ -}- -^c^ . . .,rc

—

rfc

is ^ rc^, and rfc

—

be — {r—b) c— ^ rc^ ; now ?•—5,

the versed sine of the arc, becomes ultimately | rc^,

and (>-

—

b) c = ^rc^; therefore^ '. q = ^- '. ^ — ^- '. 1

;

that is, the strain at the middle, expressed by p,
must be half as great as the strain at the ends, ex-
pressed by q : consequently, when the force is con-
sidered as single, the distance of the line of its direc-

tion from the summit must ultimately be one-third

of the versed sine or height.

Now if we call any portion of the chord x, we have
for the corresponding value of i/, the distance from
the line of direction of this force, (r^— a;^)— d,

and for the fluxion of the compression or extension in

the direction of the chord, dx ( 1 + ^^^^ \ which

will be true for both portions of the bar, whether
be positive or negative ; but if — r^— x^ -\-

2c? (r^— x^), and the fluent becomes x

12 X X
•—

I r^x— i x^ 4- d^x— 2d Tr^ Aiic sine - —
aa \ ^ r

X ts/ [r^—•^^)]^' When the arc is small, call-

ing the whole versed sine h, we have y = }^h— ~,

and^2_^y^2— g^ + i^,
and the fluent is x -\-

12 /, hx^

aa 0 9r
+ _xl\

20
but . when x becomes

equal to the semichord c, h being — , the expres-

12 /"

sion becomes c + — f -rr-, •^ aa V36r2

4 c'

15 aV jj-^, which shows the compression or

extension in the line of the chord, while c expresses
4

that which the bar would have undergone if it had Brid

been straight, and the force had been immediately
applied to the axis ; the actual change being greater

in the proportion of 1 H to 1.
15 aa

The greatest strain will obviously be at the ends,
where the distance from the line of direction of the
force is the greatest, the compression or extension
of the surface being here to that of the axis, as a -f

4 A
6y to a (Prop. E.) or as 1 +— to 1 ; consequently

the compression or extension in the line of the
chord is to the greatest actual change of the substance

, 16 hh 4>k
as 1 -f-

—— to 1 H .

15 aa a

Thus if the depth a were 10 feet, and the height
or versed sine A= 20, the radius being very large,

the whole compression of the chord would be to the
whole compression of a similar substance, placed in

the direction of the chord, as 5.26? to 1 ; and the
compression at the surface of the ends would be to

the compression of tlie axis there as 9 to 1 ; and disre-

garding the insensible obliquity, this cotnpression may
be considered as equal throughout the bar; so that

the compression at the ends will be to the com-
pression of the chord as 9 to 5.26"7, or as 17 to 10.

Supposing, for example, such a bar of iron to un-

dergo a change of temperature of 32° of Fahrenheit,

which would naturally cause it to expand or contract

about jtjVo dimensions ; then the length of
the chord, ; being limited by the abutments, must
now be supposed to be altered j-^^-q by an external

force ; and, at the extremities of the abutments, the

compression and extension of the metal will amount
to about jjyQjj ; a change which is equivalent to

the pressure of a column of the metal about 3300
feet in height, since M, the height of the modulus
of elasticity, is found, for iron and steel, to be about

10,000,000 feet; and such would be the addition to

the pressure at one extremity of the abutment, and
its diminution at the other, amounting to about five

tons for every square inch of the section, which
would certainly require some particular precaution,

to prevent the destruction of the stones forming the

abutment by a force so much greater than they are

capable of withstanding without assistance. Should
such a case indeed actually occur, it is probable that

the extremities would give way a little, and that the

principal pressure would necessarily be supported

nearer the middle, so that there would be a waste of

materials in a situation where they could co-operate

but imperfectly in resisting the thrust ; an inconve-

nience which would not occur if the bar were made
wider and less deep, especially towards the abut-

ments.

Section II.

—

Of the Equilibrium of Arches.

We may now proceed to inquire into the mode of

determining the situation and properties of the curve

of equilibrium, which represents, for every part of a
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(Ige. system of bodies supporting each other, the general

direction of their mutual pressure
;
remembening al-

ways that this curve is as much an imaginary 1 ine, as

the centre of gravity is an imaginary point, the forces

being no more actually collected into such a line

than the whole weight or inertia of a body is col-

lected in its centre of gravity. Indeed, the: situa-

tion of the curve is even less definite than that of the

centre of gravity, since in many cases it may differ

a little according to the nature of the co-operation

of the forces which it is supposed to represerut. In

reality, every gravitating atom entering the struc-

ture must be supported by some forces contin ued in

some line, whether regular or irregular, to the fixed

points or abutments, and every resisting atorari par-

takes, in a mathematical sense, either positively or

negatively, in transmitting a lateral pressure where
it is required for supporting any part of the weight

:

and when we attempt to represent the result; of all

these collateral pressures by a simple curve, its situ-

ation is liable to a slight variation, according to the

direction in which we suppose the co-operating

forces to be collected. If, for instance, we nvished

to determine the stability of a joint, formed in a
given directiion, it would be necessary to consider

the magnitude of the forces acting throughout the

extent of the joint in a direction perpendicula r to its

plane, and to collect them into a single resu lt, and
it is obvious that the forces, represented by thie vari-

ous elementary curves, may vary very sens;ibly in

their proportion, when we consider their joint opera-

tion on a vertical or on an oblique plane
; alfthough

if the depth of the substance be inconsiderab le, this

difference will be wholly imperceptible, and in prac-

tice it may generally be neglected without inconve-
nience ; calculating the curve upon the supp)osition

of a series of joints in a vertical direction. Iff, how-
ever, we wish to be very minutely accurate, v/ e must
attend to the actual direction of the joints in the de-

termination of the curve, and must consider,, in the

case of a bridge, the whole weight of the structure

terminated by a given arch stone, with the materials

which it supports, as detei'raining the direction of

the curve of equilibrium where it meets the given

joint, instead of the weight of the materials termi-

nated by a vertical plane passing through thie point

of the curve in question, which may sometimes be
very sensibly less ; this consideration being as neces-

sary for determining the circumstances under which
the joints will open, as for the more imagina ry pos-

sibihty of the arch stones sliding upwards or downr
wards. But we may commonly make a sufSciently

accurate compensation for this difference, by sup-

posing the specific gravity of the materials producing
the pressure, and the curvature of the line which
terminates them, to be a little increased, while the

absciss remains equal to that of the curve of equili-

brium intersecting the joints.

L. Jf two equal parallelepipeds he supported each

at one end, and lean against each other at thie other,

so as to remain horizontal, the curve of equilibrium,

representing the general effect of the pressure trans-

mitted through them, will be of a parabolicJbrm..
The pressure of the blocks, where they meet, will

obviously be horizontal, but at the other ends it will be
oblique, being the result of this horizontal pressure

and of the whole weight of each block. And if we B'i<lge.

imagine the blocks to be divided into any number of '^^"^''^

parts, by sections parallel to the ends, which is the

only way in which we can easily obtain a regular re-

sult, it is evident that the force exerted at any of

these sections, by the external portions, must be suf-

ficient to support the lateral thrust and the weight
of the internal portions ; and its inclination must be
such that the horizontal base of the triangle of

forces must be to the vertical perpendicular as

the lateral thrust to the weight of the internal

portion
; or, in other words, the lateral thrust re-

maining constant, the weight supported will be as

the tangent of the inclination. But calling the hori-

zontal absciss x, and the vertical ordinate?/, the tan-

dw
gent of the inclination will be — ; which, in the case

d.r

of a parallelepiped, must be proportional to the dis-

tance X from the contiguous ends ; and x — i^^;
ax

consequently xiSxzumdy, and |- x^ = my, which is the

equation of a parabola. It is usual in such cases to

consider the thrusts as rectilinear throughout, and
as meeting in the vertical line passing through the

centre of gravity of each block; but this mode of
representation is evidently only a convenient compen-
dium.

If the blocks were united together in the middle, so

as to form a single bar or lever, the forces would be
somewhat differently arranged; the upper half of the

bar would contain a series of elementary arches,

abutting on a series of similar elementary chains in

the lower half, so as to take off all lateral thrust from
the supports at the ends.

With respect to the transverse strains of levers in

general, it may be observed, that the most convenient

way of representing them is to consider the axis of

the lever as composed of a series of elementary bars,

bisected, and crossed at right angles, b}' as many
others extending across the lever, or rather as far as

two-thirds of the half depth on each side, where the

centre of resistance is situated. The transverse

force must then be ti'ansmitted unaltered throughout

the whole system, acting in contrary directions at

the opposite ends of each of the elementary bars

constituting the axis ; and it must be held in equili-.

brium, with respect to each of the centres, consider-

ed as a fulcrum, by the general result of all the cor-

puscular forces acting on the longer cross arms

;

that is, by the difference of the compression or

extension on the diflerent sides of the arras.

This difference must therefore be constant ; and in

all such cases the strain or curvature must increase

uniformly, and its fluxion must be constant ; but if

the transverse force be variable, as when the lever

supports its own weight, or any further external

pressure, the fluxion of the curvature must be pro-

portional to it. Now the transverse force, thus es-

timated, being the sura of the weights or other forces

acting on either side of the given point, the addi-

tional weight at the point will be represented by the

fluxion of the weight, or by the second fluxion of

the strain or curvature, which is ultimately as the .
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Bridgp. fourtli fluxion of the ordinate. Also, the fluxion of

''"^'^'/'^^ the strain being as the whole v/eight on each side, it

follows that when the strain is a maximum, and its

fluxion vanishes, the whole weight, or the sum of

the positive and negative forces on either side, must
also vanish ; as Mr Dupin has lately demonstrated in

a different manner.

M. In every structure supported hij akutments, the

tangent of the inclination of the curve of equilibrium

to the horizon is proportional to the weight of the

parts interposed betiveen the given point and the mid-

dle of the structure.

The truth of this proposition depends on the equa-

lity of the horizontal thrust throughout the struc-

ture, from which it may be immediately inferred, as

in the last proposition. The materials employed for

making bridges are not uncommonly such, as to

create a certain degree of lateral pressure on the

outside of the arch ; but as there must be a similar

and equal pressure in a contrary direction against

the abutment, its effects will be comprehended in the

determination of the point at which the curve springs

from the abutment, as well as in the direction of the

curve itself ; so that the circumstance does not afford

any exception to the general truth of the law. It is,

however, seldom necessary to include the operation

of such materials in our calculations, since their la-

teral pressure has little or no effect at the upper
part of the arch, whichvhas the greatest influence on

the direction of the curve ; and it is also desirable

to avoid the unnecessary employment of these soft

materials, because they tend to increase the horizon-

tal thrust, and to raise it to a greater height above
the foundation of the abutment.

We have therefore generally Jxioiixzizmt =:m~-,

to being the height of uniform matter, pressing on
the arch at the horizontal distance x from the ver-

tex, t the tangent of the inclination of the curve of

equilibrium, y its vertical ordinate, and m a quantity

proportional to the latei'al pressure, or horizontal

thrust.

N. The radius of curvature of the curve of equili-

brium is inversely as the load on each part, and di-

rectly as the cube of the secant ofthe angle inclination

to the horizon.

The general expression for the radius of curvature

(AzY
is r =

^^jj
- ; and here, since 7wd^ = ^xjuodix, Ax

being constant, md^^y = to {AxY ; but dz being =

daV(l+^^),^ir^'=-(l +^^), andr= -(1
t;

dd^ vo ' to
^

and m being constant, r is inversely as the load to,

and directly as the cube of the secant y'(l +^^). The
same result may also be obtained from a geometri-
cal consideration of the magnitude of the versed sine

of the elementary arc, and the effect of the obliqui-

ty of the pressure ; the one varying as the square of
the secant, the other as the secant simply.

O. Consequently, if the curve be circular, the load
must be everywhere as the cube of the secant.

P. If the curve of equilibrium be parabolic^ the

load must be uniform throughout the span.

(Prop. L.) The uniformity of the load implies Brid^

that the superior and inferior terminations of the
arch, commonly called the extrados and intrados,
should be parallel : but it is not necessary that
either of them should be parabolic, unless we wish
to keep the curve exactly in the middle of the whole
structure. When the height of the load is very
great in proportion to that of the arch, the curve
must always be nearly parabolic, because the form
of the extrados has but little comparative effect on
the load at each point.

A parabola will therefore express the general
form of the curve of equilibrium in the flat bands of
brick or stone, commonly placed over windows and
doors, which, notwithstanding their external form,
may very properly be denominated flat arches. But
if we consider the direction of the joints as perpen-
dicular to the curve, it may easily be shown, from
the properties of the wedge, that they must tend to
a common axis, in order that the thrust may be
equal throughout ; and the curve must be perpendi-
cular to them, and consequently circular ; but the
difference from the parabola will be wholly incon-
siderable.

Q. For a horizontal extrados, and an intrados ter-

minated by the curve itself, which, however, is a sup-
position merely theoretical, the equation of the curve

is X z=i //mvLh y yf
. \
a

Since in this case to=y (Prop. M.) we have^dx
dw= it»?^; and?wd2j/=:y (dj;)*; whence, multiplying

both sides by Ay, we have mAyA^y =; yAy{AxY; ^^^t
taking the fluent, ^m{Ayf=:^y^{Ax)'^, and mf^zzy^

which must be corrected by making y=a when t

vanishes, so that we shall have mt^ = y^— c*, and

^= >v/(«2.f.w2f2). But since ^=^= ^(•^^^=:lf^^,

r, and X z=. a/ mm.Ax = Ay ^ '

,

^y -f -v^ [y^— '^'l^—V »wHLc ; whence all the

points of the curve maybe determined by means of a
table of logarithms. But such a calculation is by no
means so immediately applicable to practice, as has ge-

nerally been supposed ; for the curve of equilibrium

will always be so distant from the intrados at the

abutments, as to derange the whole distribution of

the forces concerned.

R. For an arch of equable absolute thickness

throughout its length, the equation is z= \/{y^— w')

and x=mnL •2—}—Z-\^ i,

m
The weight of any portion of the half arch being

represented by its length z, we have x r=m^ ; but

a. = d.^(. + (|)») = d.v'(x+f),
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It is also obvious, that it' we subtract, instead of Bridge.sdz It is also obvious, that it' we subtract, instead of

mm \~ + mm), ofwhich the adding, one-sixth of the difference, we have ^ax;
^ zz ^ ... ^

fluent is -/(z^ -f m^), requiring no further correction

than to suppose 1/
initially equal to m ; and we have

a= -/(3/^— Again, since dxrrd^;-/^! +^)
mdz ,

we find in the same manner dx=i ^-^^^^^—y
and

JWHLxrzmHLQ + -/[mm +zz^^—mmm—

This curve will, therefore, in some cases, be identi-

cal with that of the preceding proposition. It is

commonly called the catenaria, since it represents

the form in which a perfectly flexible chain of

equable thickness will hang by its gravity.

If the load on each point of an arch be express-

ed by the equation w = a + bx"^, the equation for the

and dividing by ^ x, we obtain a, and thence »

m being previously found by the proposition.

U. When the load is terminated by a circular or

elliptical arc, •wzr.a -\- nb—n [b-—X'), and my =

2 {(^ + nb) x^—^ nb^x arc sine -—^n6^V'(6^-a;*)-f-

in(b^^xV^^ -\-inb\

The whole loadJwdx is here ax -f nbx ^ nb'

ARC SINE T—i nx -/ {b^—x^) ; and hence my =
o

X
i flx2 + i nbx^— I nb^x arc sine + i n¥

curve of equilibrium mil bemy^\ ax^ + — bx\
^ ^ ^2) + i „ (^,2_a;2)l— i nb^ (Prop. M.)

Since the whole load j'tx^x is here ax-^\ bx^, we And the radius of curvature at the vertex will again

have m^—ax^\ bx\ (Prop. M.) and w«/ = ^ ax^
ax

+ — bx\

This expression will, in general, be found suffi-

ciently accurate for calculating the form of the curve

of equilibrium in practical cases ; and it may easily

be made to comprehend the increase of the load

from the obliquity of the arch-stones. The ordinate

y, at the abutment, being given, the value of m may

be deduced from it : and since at the vertex my is

simply ^ax^y the radius of curvature r will here be

XX m
^y~ a

T. Ifwe divide the span of an arch intofour equal

parts, and add to the weight of one of the middle

parts one-sixth of its differencefrom the weight of one

of the extreme parts, we shall have a reduced weight,

tvhich will be to the lateral thrust as the height of the

urch to half the span, without sensible error.

The weight of the half arch being expressed by

sx + jbx^ when x is equal to the whole span, if we

substitute x for | x, it will become ^ ax +^^•^^ ^o^^

7
«ne of the middle parts, leaving ^ ax t^e

6
extreme part, which gives —bx^ for the difference of

the parts, and ^ of this, added to the former quanti-

ty makes it ^ax +^*^^ : but since my=^ax^+-^bx\

Aividmg by mx, we nave ^ 5= ^
"

'
•

be When the curve is circular, the axes of the
a

ellipsis being equal, w = 1.

If the extrados and intrados are concentric, the

calculation requires us to take the difference between

the results determining the weight for each curve

:

but it will commonly be equally accurate in such a

case, to consider the depth of the load as uniform,

at least when the joints are in the direction of the

radii.

X. The abutment must be higher without than with-

in, by a distance, which is to its breadth, as the hori-

zontal distance of the centre ofgravity of the halfarch

from the middle of the abutment is to the height of the

middle of the key-stone above the same point.

This proposition follows immediately from the

proportion of the horizontal thrust to the weight,

determined by the property of the lever ; the one

acting at the distance of ihe height of the arch from

the fulcrum, and the other at the distance of the

centre of gravity from the abutment, So as to ba-

lance each other; and the oblique direction of the

face of the abutment being perpendicular to the

thrust compounded of these two forces. The same

rule also serves for determining the proper position

of the abutment of a beam or rafter of any kind, in

order that it may stand securely, without the assist-

ance of friction. But for a bridge, if we calculate

the situation of the curve of equilibrium, we obtain

the direction of the thrust at its extremity more con-

veniently, without immediately determining the place

of the centre of gravity.

Y. In order that an arch may stand withoutfric-

tion or cohesion, a curve of equilibrium, perpendicular
,

to all the surfaces ofthe joints, must be capable of be-

ing drawn within the substance of the blocks.

If the pressure on each joint be not exactly Tpev-

pendicular to the surfaces, it cannot be resisted witli-

Li 4 «i _ V _
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Bridge, out friction, and the parts must slide on each other

:

^^•^V^^ this, however, is an event that can never be likely to

occur in practice. But if the curve, representing
the general pressure on any joint, be directed to a
point in its plane beyond the limits of the substance,
the joint will open at its remoter end, unless it be
secured by the cohesion of the cements, and the
structure will either wholly fall, or continue to stand
in a new form. (Plate XLII. fig. 5.)

From this condition, together with the determina-
tion of the direction of the joints already mentioned
(Prop. P.), we may easily find the best arrangement
of the joints in a flat arch ; the object, in such cases,

being to diminish the lateral thrust as much as pos-
sible, it is obvious that the common centre of the
joints must be brought as near to the arch as is

compatible with the condition of the circle remain-
ing within its limits ; and it may even happen that

the superincumbent materials would prevent the
opening of the joints even if the centre were still

nearer than this : but if, on the other hand, the
arch depended only on its own resistance, and the
materials were in any danger of being crushed, it

would be necessary to keep the circle at some little

distance from its surfaces, even at the expence of
somewhat increasing the lateral pressure.

When the curve of equilibrium touches the intra-

dos of an arch of any kind, the compression at the
surface must be at least four times as great as if it

remained in the middle of the arch-stones (Prop. E.),

and still greater than this if the cohesion of the ce-
ments is called into action. In this estimate we
suppose the transverse sections of the blocks inflexi-

ble, so as to cooperate throughout the depth in re-
sisting the pressure on any point ; but in reality this

cooperation will be confined within much narrower
limits, and the diminution of strength will probably
be considerably greater than is here supposed, when-
ever the curve approaches to the intrados of the
arch.

The passage of the curve of equilibrium through
the middle of each block is all that is necessary to
insure the stabihty of a bridge of moderate dimen-
sions and of sound materials. Its strength is by no
means increased, like that of a frame of carpentry,
or of a beam resisting a transverse force, by an in-

crease of its depth in preference to any other of its

dimensions : a greater depth does, indeed, give it a
power of effectually resisting a greater force of ex-
ternal pressure derived from the presence of any oc-
casional load on any part of the structure ; but the
magnitude of such a load is seldom very consider-
able, in proportion to the weight of the bridge.

It is of some importance, in these investigations,

to endeavour to trace the successive steps by which
the fabric of a bridge may commonly be expected
to fail. Supposing the materials to be too soft, or
the abutments insecure, or any part of the work to
be defective, and to aftbrd too little resistance, the
length of the curve of the arch being diminished, or
its chord extended, it will become flatter, and, con-
sequently, sink ; the alteration being by far the great-
est, if other things are equal, where the depth is the
least, that is, near the crown, or key-stone ; so that
if the curvature was, at first, nearly equal through-
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out, the crown will sink so much as to cause a ra- Bi
pid increase of curvature on each side in its imme-
diate neighbourhood, which will bring the intrados
up to the curve of equilibrium, or even above it, the
form of this curve being little altered by the change
of that of the arch. The middle remains firm, be-
cause the pressure is pretty equally divided through-
out the blocks, but the parts newly bent ^ive way
to the unequal force, and chip a little at their inter-
nal surface

; but being reduced in their dimensions
by the pressure, they suffer the middle to descend
still lower, and are, consequently, carried down with
it, so as to be relieved from the inequality of pres-
sure depending on their curvature, and to transfer
the effect to the parts immediately beyond them, till

these in their turn crumble, and by degrees the
whole structure falls. (Plate XLII. fig. 6.)

This explanation will enable us to understand
some observations and experiments which the late
Professor Robison has related as somewhat para-
doxical. He says, that an arch built " of an ex-
ceedingly soft and friable stone," the arch-stones be-
ing also too short, began to show signs of weakness
by the stones chipping about ten feet from the mid-
dle, and that it afterwards split at the middle, and
fifteen or sixteen feet on each side of it, and also at
the abutments. And in some experiments on mo-
dels of arches in chalk, he found, that " the arch
always broke at some place considerably beyond
another point, where the first chipping had been
observed ;" a circumstance which he has not succeed-
ed in sufficiently explaining.

Section III

—

Ofthe Effect of Friction.

The friction or adhesion of the substances, em*
ployed in Architecture, is of the most material con-
sequence, for insuring the stability of the works
constructed with them ; and it is right that we should
know the extent of its operation ; it is not, however,
often practically necessary to calculate its exact
magnitude, because it would seldom be prudent to
rely materially on it, the accidental circumstances
of agitation or moisture tending very much to dimi-
nish its effect. Nor is the cohesion of the cements
employed of much further consequence than as en-
abling them to form a firm connexion, by means of
which the blocks may rest more completely on each
other than they could do without it ; for we must
always remember, that we must lose at least half of
the strength, before the cohesion of the solid blocks
themselves, in the direction of the arch, can be call-

ed into action, and at least three fourths before the
joints will have any tendency to open throughout
their extent.

Z. Thejoints of an arch, composed of materials
subject to friction, may be situated in any direction
lying tvithin the limits of the angle of repose, on
either side of the perpendicular to the curve of equi-
librium ; the angle of repose being equal to the in-

clination to the horizon at which the materials begin
to slide on each other ; and the direct friction being
to the pressure as the tangent of this angle is to the
radius.

It is obvious, that any other force, as well as that
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of gravit}-, will be resisted by the friction or adhe-

sion of the surfaces when its direction is within the

limits of the angle at which the substances begin to

slide ; and it may be inferred from the experiments

of Mr Coulomb and Professor Vince, that this angle

is constant, whatever the magnitude of the force may

be, since the friction is very nearly proportional to

the mutual pressure of the substances. The ten-

dency of a body to descend along any plane being

as much less than its weight as the height of the

plane is less than its length, and the pressure on the

plane being as much less than the weight as the length

is greater than the horizontal extent, it follows, that,

when the weight begins to overcome the friction, the

friction must be to the pressure as the height of the

plane to its horizontal extent, or as the tangent of

the inclination to the radius.

This property of the angle of repose affords a very

easy method of ascertaining, by a simple experi-

ment, the friction of the materials employed : taking,

for example, a common brick, and placing it, with

the shorter side of its end downwards, on another

which is gradually raised, we shall find that it will

fell over without beginning to slide ; and when this

happens, the height must be half of the horizon-

tal extent, a brick being twice as long as it is

broad : in this case, therefore, the friction must be

at least half of the pressure, and the angle of repose

at least 30° ; and an equilateral wedge of brick could

not be forced up by any steady pressure of bricks

acting against its sides, in a direction parallel to its

base. But the effects of agitation would make such

a wedge totally insecure in any practical case ; and

the determination only serves to assure us, that a

very considerable latitude may be allowed to the

joints of our materials, when there is any reason for

deviating from the proper direction, provided that

we be assured of a steady pressure ; and much more

in brick or stone than in wood, and more in wood
than in iron, unless the joints of the iron be secured

by some cohesive connexion. It may also be in-

ferred from these considerations, that the direction

of the joints can never determine the direction of

the curve of equilibrium crossing them, since the

friction will always enable them to transmit the

thrust in a direction varying very considerably from

the perpendicular; although, with respect to any

particular joint, of which we wish to ascertain the

stability independent of the friction, it would be de-

sirable to collect the result of the elements, of which

that curve is the representative, with a proper re-

gard to its direction.

Section IV.

—

Earlier Historical Details,

The original invention of arches, and the date of

their general adoption in architecture, have been

discussed with great animation by the late Mr King,

Mr Dutens, and several other learned antiquaries.

Mr King insisted that the use of the arch was not

more ancient than the Christian era, and considered

its, introduction as one of the most remarkable events

accompanying that memorable period. Mr Dutens

appealed to the structure of the cloacae, built by the

Tkrquins, and to the authority of Seneca, who ob-
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serves, that the arch was ge»erally considered as the

invention of Deraocritus, a Philosopher who lived

some centuries before Christ, but that, in his opi-

nion, the simplicity 0/ the principle could not have

escaped the rudest architect ; and, that long before

Democritus, there must have been both bridges and
doors, in both of which structures the arch was com-
monly employed. There do indeed appear to be
solitary instances of arches mdre ancient than the

epoch assigned by Mr King to their invention. We
find arches concealed in the walls of some of the

oldest temples extant at Athens ; the cloacae are

said to be arched, not at the opening into the Tiber

only, but to a greater distance within it than is likely

to have been rebuilt at a later period for ornament

;

and the fragments of a bridge, still remaining at

Rome, bear an inscription which refers its erection

to the latter years of the Commonwealth. But it

seems highly probable, that almost all the covered

ways, constructed in the earlier times of Greece and
Rome, were either formed by lintels, like doorways,

or by stones overhanging each other, in horizontal

strata, and leaving a triangular aperture, or by both

these arrangements combined, as is exemplified in

the entrance to the treasury of Atreus at Mycenae,
where the lintel has a triangular aperture over it, by
which it is relieved from the pressure of the wall

above ; and this instance serves to show how differ-

ent the distribution of the pressure on any part of

a structure may be, from the simple proportions of

the height of the materials above it. Some other

old buildings, which have been supposed to be arch-

ed, have been found, on further examination, rather

to resemble domes, which may be built without

centres, and may be left open at the summit, the

horizontal curvature producing a transverse pressure,

which supports the structure without an ordinary

key-stone. And this has been suspected to be the

form of the roofs and ceilings of ancient Babylon,

where Strabo tells us that the buildings were arched

over or '* camerated," for the purpose of saving tim-

ber: and the bridge of Babylon, which must have
been of considerable antiquity, is expressly said, by
Herodotus, to have consisted of piers of stone, with

a road formed of beams of wood only. It may how-
ever be rejoined, that though a dome is not simply

an arch, yet it exceeds it in contrivance and mecha-
nical complication ; it generally exerts a thrust, and
requires either an abutment, or a circular tie ; and it

is scarcely possible that the inventor of a dome should

not have been previously acquainted with the con-

struction of a common arch. Besides the term
CAMARA, the Greeks had also psalis, apsis, and
THOLUs ; the last was particularly appropriate to

circular domes ; but the variety of appellations seems
to prove that the thing must have been perfectly

familiar ; and the term psalis is supposed to have
been applied from the appearance of the wedged
arch-stones, viewed in their elevation, which could

not have been observable in a dome of any kind.

From these outlines of the origin of the art of

building bridges, we may pass on rapidly to the

latest improvements which have been made, in Great

Britain, and on the Continent, in the practice of this

department of architecture. A very ample detail of

3 s
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BRIDGE
Bridge, the most important operations, that are generally re-

^V*^ quired to be performed in it, may be found in the

numerous Reports of the ingenious Mr Smeaton,

published since his death by the Society of Civil

Engineers in London. They contain a body of infor-

mation comprehending almost every case that can

occur to a workman, in the execution of such struc-

tures ; and even where they have to record an acci-

dental failure, the instruction they afford is not less

valuable than where the success has been moi-ecora-

.plete.

Respecting the general arrangement of a bridge,

and the number of arches to be employed, in the

case of a wide river, Mr Smeaton has expressed his

approbation of a few wide and flat arches, supported

by good abutments, in preference to more numerous
piers, which unnecessarily interrupt the water-way.

In -a case where a long series of small arches was re-

quired, he has made them so flat, and the piers so

slight, that a single pier would be incapable of with-

standing the thrust of its arch : but in order to

avoid the destruction of the whole fabric in case of

an accident, he has intermixed a number of stronger

piers, at certain intervals, among the weaker ones.

Where several arches, of different heights, were re-

quired, he commonly recommended different portions

of the same circle for all of them ; a mode which ren-

dered the lateral thrust nearly equal throughout the

fabric, and had the advantage of allowing the same
centre to be employed for all, with some little addi-

tion at the ends to adapt it to the larger arches.

He records the case of Old Walton bridge, in which

the wooden superstructure had sunk two feet, so as

to become part of a circle 700 feet in diameter, and

the thrust, thus increased, had forced the piers con-

siderably out of their original situation : a striking

proof that the principles of the pressure of arches

must not be neglected, even when frames of car-

pentry ;are concerned.

Mr Smeaton particularly describes the inconve-

niences arising from the old method of laying the

foundations of piers, which was introduced soon

after the Conquest, and which is particularly ex-

emplified in London Bridge. The masonry com-
mences above low water mark, being supported on

piles, which v/ould be exposed to the destructive al-

ternation of moisture and dryness, with the access of

air, if they were not defended by other piles, form-

ing projections partly filled with stone, and denomi-

nated sterlings ;
which, in their turn, occasionally

require the support and defence of new piles sur-

rounding them, since they are not easily removed

when they decay ; so that, by degrees, a great inter-

ruption is occasioned by the breadth of the piers,

thus augmented, requiring, for the transmission of

the water, an increase of velocity, which is not only

inconvenient to the navigation, but also carries away
the bed of the river under the arches, and immedi-

ately below the bridge, making deep pools or exca-

vations, which require from time to time to be filled

up with rubble stones ; while the materials, which

have been carried away by the stream, are deposited

a little lower down in shoals, and very much inter-

fere with the navigation of the river. From these

circumstances, as well as from the effects of time aad

decay, it has happened, according to late reports, Bri

that the repairs of London Bridge have often amount-
ed, for many years together, to L. 4000 a year, while
those of Westminster and Blackfriars Bridges have
not cost so many hundreds. It is true, that the fall

produces a trifling advantage in enabling the London
water-works to employ more of the force of the tide

in raising water for the use of the city ; and this

right, being established as a legal privilege, has long
delayed the improvements, which might otherwise

have been attempted, for the benefit of the naviga-

tion of the river. The interest of the proprietors of

the water-works has been valued at L. 125,000; and it

has been estimated that L. 50,000 would be required

for the erection -of steam-engines to supply their

place ; while, on -the other hand, it is said that from
thirty to forty persons, on an average, have perished

annually from the dangers of the fall under the

bridge. (Plate XLIII. fig. 7, 8.)

But Mr Smeaton, as well as his predecessor Mr
Labelye, appears sometimes to have gone into a con-

trary extreme, and to have been somewhat too spar-

ing in the use of piles. It is well known that the

opening of Westminster Bridge was delayed for two
years on account of the failure of a pier, the founda-

tion of which had been partly undermined by the in-

cautious removal of gravel from the bed of the river,

in its immediate neighbourhood ; a circumstance

which would scarcely have occurred if piles had
been moi"e freely employed in securing the founda-

tion. The omission, however, did not arise from a
want of a just estimate of the importance of piles in

a loose bottom, but from a confidence, founded on
examination as the work advanced, that the bed of

the river was already sufficiently firm. Mr Smeaton
directed the foundations of Hexham Bridge to be
laid, as those of Westminster Bridge had been, by
means of caissons, or boxes, made water-tight, and
containing the bottom of the pier, completed in ma-
sonry well connected together, and ready to be de-

posited in its proper place by lowering the caissons,

and then detaching the sides, which are raised for

further use, from the bottoms, which remain fixed as

a part of the foundations immediately resting on the

bed of the river, previously made smooth for their

reception, and sometimes also rendered more firm by
piles and a grating of timber. By a careful exami-

nation of the bottom of the river at Hexham, Mr
Smeaton thought he had ascertained that the stratum

of gravel, of which it consisted, was extremely thin,

and supported by a quicksand, much too loose to

give a firm hold to piles, while he supposed the gra-

vel strong enough to bear the weight of the pier, if

built in a caisson. The bridge was a handsome edi-

fice, with elliptical arches, and stood well for a few

years ; but an extraordinary flood occurred, which
caused the water to rise five feet higher above thaa

below the bridge, and to flow through it with so

great a velocity, as -to undermine the piers, and
cause the bridge to divide longitudinally, and fall in

against the stream ; a circumstance so much the

more mortifying to the eminent engineer who had
constructed it, as it was the only one of his works

that, *' in a period of thirty years," had been known
to fail. It was observed that some of the piers,
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•iJge. which had been built in coffer-dams, with the assist-

ance of some piles, withstood the violence of the

flood ; and it is remarkable, that the whole bridge

has been rebuilt by a provincial architect with per-

fect success, having stood without any accident for

many years.

It seems, therefore, scarcely prudent to trust any

very heavy bridge to a foundation not secured by

piles, unless the ground on which it stands is an ab-

solute rock ; and in this case, as well as when piles

are to be driven and sawed off, it is generally neces-

sary to have recourse to a coffer-dam. In the in-

stance of the bridge at Harraton, for example, where

the rock is nine feet below the bed of the river, Mr
Smeaton directs that the piles forming the coffer-

dam be rebated into each other, driven down to the

rock, and secured by internal stretchers, before the

water contained within them is pumped out. In

some cases, a double row of piles, with clay between

them, has been employed for forming a coffer-dam ;

but in others it has been found more convenient to

drive and cut off the piles under water, by means of

proper machinery, without the assistance of a coffer-

dam.
Piles are employed of various lengths, from 7 to

16 feet or more, and from 8 to 10 inches in thick-

ness, and they are commonly shod with iron. Smea-

ton directs them to be driven till it requires from 20

to 40 strokes of the pile driver to sink them an inch,

according to the magnitude of the weight, and the

firmness required in the work. He was in the habit

of frequently recommending the piles surrounding

the piers to be secured by throwing in rubble stone,

so as to form an inclined surface, sloping gradually

from the bridge upwards and downwards. In the

case of Coldstream Bridge, it was also found neces-

sary to have a partial dam, or artificial shoal, thrown

across the river a little below the bridge, in order

to lessen the velocity of the water, which was cut-

ting up the gravel from the base of the piles. But

all these expedients are attended with considerable

inconvenisnce, and it is better to avoid them in the

first instance by leaving the water-way as wide and

as deep as possible, and by making the foundations as

firm and extensive as the circumstances may require.

The angles of the piers, both above and under

water, are commonly rounded off, in order to facili-

tate the passage of the stream, and to be less liable

to accidental injury. Mr Smeaton recommends a

cylindrical surface of 60° as a proper termination ;

and two such surfaces, meeting each other in an

angle, will approach to the outline of the head of a

ship, which is calculated to afford the least resist-

ance to the water gliding by it.

We find that, in the year 1769, the earth, employ-

ed for filling up the space between the walls of the

North Bridge in Edinburgh, had forced them out,

so as to require the assistance of transverse bars and

buttresses for their support. In the more modern

bridges, these accidents are prevented by the em-

ployment of longitudinal walls for filling up the

haunches, with flat stones covering the intervals be-

tween them, instead of the earth, or the more solid

materials which were formerly used, and which pro-

duced a greater pressure both on the arch and on
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the abutments, as well as a transverse thrust against
^j^'Jg'

the side walls. For the inclination of the road pass- ^'^

ing over this bridge, Mr Smeaton thought a slope of

1 in 12 not too great ;
observing that horses cannot

trot even when the ascent is much more gradual than

this, and that if they walk, they can draw a carriage

up such a road as this without difficulty : and, in-

deed, the bridge at Newcastle appears, for a short

distance, to have been much steeper. But it has

been more lately argued, on another occasion, that

it is a great inconvenience in a crowded city, to have

to lock the wheel of a kaded waggon ; that this is

necessary at all times on Holborn Hill, where the

slope is only 1 in 18 ; while in frosty weather this

street is absolutely impassable for such carriages :

and the descent ofLudgate Hill, which is only 1 in 36,

is considered as much more desirable, when it is pos-

sible to construct a bridge with an acclivity so gentle.

Section V.

—

Improvements of the Port ofLondon,

From the study of Mr Smeaton's diversified la-

bours, we proceed to take a cursory view of the Par-

liamentary Inquiry respecting the improvement ofthe

Port of London, which has brought forwards a va-

riety of important information, and suggested a mul-

tiplicity of ingenious designs. The principal part ot

that which relates to our present subject is contain-

ed in the Second and Third Reports Irom the Select

Committee of the House of Commons, on the im-

provement of the Port of London; ordered to be

printed 11th July 1799> and 28th July 1800.

We find in these Reports some interesting details

respecting the history of London Bridge, which ap-

pears to have been begun, not, as Hume tells us, by

William Rufus, who was killed in 1100, but in 1176,

under Henry II. ; and to have been completed in

83 years. The piles are principally of elm, and

they have remained for six centuries without mate-

rial decay ;
although a part of the bridge fell, and

was rebuilt about 100 years after it was begun.

Rochester, York, and Newcastle Bridges were also

built in the twelfth century, as well as the Bridge of

St JEsprit at Avignon. About 50 years ago, the

middle pier of London Bridge was removed ;
the

piles were drawn by a very powerful screw, com-

monly used for lilting the wheels of the water-works ;

and a single arch was made to occujjy the place of

two. In consequence of this, the fall was somewhat

diminished, and it was necessary partially to ob-

struct the channel again, in order that the stream

should have force enough for the water-works ; but

it was very difficult to secure the bottom from the ef-

fects of the increased velocity under the arch. Se-

veral strong beams were firmly fixed across the bed

of the river, but only two of them retained their si-

tuations for any length of time ; and the materials

carried away had been deposited below the middle

arch, so as to form a shoal, which was only 16 inches

below the surface at low water. The Reports con-

tain also much particular information respecting

Blackfriars Bridge, the piles for which were driven

under water, and cut off level with the bed of the

foundations, by a machine of Mr Mylne's invention.

The expense of Blackfriars Bridge, including the
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IJndge. purchase of premises, was about L. 260,000 ; that of
"^'^the building only was L. 170,000. Westminster

Bridge, built in the beginning of the century, cost
about L. 400,000.
The committee had received an immense variety

of plans and proposals for docks, wharfs, and bridges,
and many of these have been published in the Re-
ports, together with engraved details on a very am-
ple scale. They finally adopted three resolutions re-
specting the rebuilding of London Bridge.

"1. That it is the opinion of this Committee, that
it is essential to the improvement and accommoda*
tion of the port of London, that London Bridge
should be rebuilt upon such a construction as to per-
mit a free passage, at all times of the lid€, for ships
of such a tonnage, at least, as the depth of the river
would admit of, at present, between London Bridge
and Blackfriars Bridge.

2. That it is the opinion of thia Committee, that
an iron bridge, having its centre arch not less than
65 feet high in the clear, above high-water-mark,
will answer the intended purpose, and at the least
expense.

*' 3. That it is the opinion of this Committee, that
the most convenient situation for the New Bridge, will

be immediately above St Saviour's Church, and upon
a line from thence to the Royal Exchange."

In a subsecjueftt Report, ordered to be printed
3d June 1801, we find a plan for a magnificent iron
bridge of 600 feet span, which had been submitted
to the Committee by Messrs Telford and Douglas.
Mr Telford's reputation in his profession as an en-
gineer deservedly attracted the attention of the Com-
mittee ; but many practical difficulties having been
suggested to them, they circulated a number of que-
ries relating to the proposal, among such persons of
science, and professional architects, as were the most
likely to have afforded them satisfactory information.
But the results of these inquiries are not a little hu^
niiliating to the admirers of abstract reasoning and
of geometrical evidence ; and it would be difficult to
find a greater discordance in tlie most heterodox
professions of faith, or in the most capricious varia-
tions of taste, than is exhibited in the responses of
our most celebrated professors, on almost every point
submitted to their consideration. It would be use-
less to dwell on the numerous errors with which
many of the answers abound ; but the questions will

afford us a very convenient clue for directing our
attention to such subjects of deliberation as are really
likely to occur in a multiplicity of cases ; and it will

perhaps be possible to find such answers for all of
them, as will tend to remove the greater number of
the difficulties which have hitherto embarrassed the
subject.

Questions respecting I-iie construction of a
cast iron bridge, of a single arch, 600 feet
IN THE SPAN, AND 65 FEET RISE. (Plate XLII.
fig. 7.)

1. What parts of the bridge should be considered
ns uiedges, tohich act on each other by gravity and
pressure, and ivhat parts as weight, acting by gravity
vnly, similar to the walls mid other loading, usually

[

erected upon the arches of stone bridges. Ot does die
whole act as one frame of iron, xvkich can only be de-
stroyed by crushing its parts ?

The distribution of the resistance of a bridge may
be considered as in some measure optional, since it

may be transfeiTed from one part of the structure to
another, by wedging together most firmly those parts
which we wish to be most materially concerned in it.

But there is also a natural principle of adjustment,'
by which the resistance has a tendency to be thrown
where it can best be supported ; for the materials
being always more or less compressible, a very small
change of fdrm, supposed to be equal throughout
the structure, will relieve those parts most which are
the most strained, and the accommodation will be
still more effectual when the pafts most strained ua-
dergo the greatest change of form. Thus, if the
flatter ribs, seen at the upper part of the proposed
structure, supported any material part of its weight,
they would undergo a considerable longitudinal cora-
pression,^and being shortened a little, would natural-
ly descend very rapidly upon the more curved, and
consequently stronger parts below, which would soon
relieve them from the load improperly allotted to
them

; the abutment would also give way a little, and
be forced out, by the greater pressure at its upper
part, while the lower part remained almost entirely
unchanged.

It is, however, highly important that the work
should, in the first instance, be so arranged as best to
fulfil the intended purposes, and especially that such
parts should have to support the weight as are able
to do it with the least expense of lateral thrust,
which is the great evil to be dreaded in a work of
these gigantic dimensions, the materials themselves
being scarcely ever crushed, when the arch is of a
proper form ; and the failure of an iron bridge, by
the want of ultimate resistance of its parts to a com-
pressing force, being a thing altogether out of our
contemplation ; and it is obvious that the greater the
curvature of the resisting parts, the smaller will ba
the lateral thrust on the abutments.
We may, therefore, sufficiently answer this ques-

tion, by saying, that the whole frame of the propo-
sed bridge, so far as it lies in or near the longitudi-
nal direction of the arch, may occasionally cooperate
in affording a partial resistance if required ; but that
the principal part of the force ought to be concen-
trated in the lowef ribs, not far remote from the in-

trados.

But it is by no means allowable to calculate upon
a curve of equilibrium exactly coinciding with the
intrados

; since, if this supposition were realized, we
should lose more than three-fourths of the strength
of our materials, and all the stability of the joints
independent of cohesion, so that the slightest exter-
nal force might throw the curve beyond the limits of
the joint, and cause it to open. Nor can we always
consider the curve of equilibrium as parallel to the
intrados : taking, for texample, the case of a bridge
like Blackfriars, the curve of equilibrium, passing
near the middle of the arch-stones, is, and ought to
be, nine or ten f^et above the intrados at the abut-
ment, and only two or three feet at the crown ; so
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that the ordin^tes of this curve are altogether differ-

ent from the ordinates which have hitherto been

considered by theoretical writers. It may be ima-

gined that this difference is of no great importance

in practice ; but its amount is much greater than the

difference between the theoretical curves of equili-

brium, determined by calculation, and the common-

est circular or eliiptical arches.

With respect to the alternative of comparing the

bridge with masonry or with carpentry, we may say,

that the principles OQ which the equilibrium of

bridges is calculated, are altogether elementary, and

independent of any figurative expi^essions of strains

and mechanical jnurchase, \yhich are employed in

considering many of the arrangements of carpentry,

and which may indeed, when they are accurately

analysed, be resolved into forces opposed and com-

bined in the same manner as the thrusts of a bridge.

It is, therefore, wholly unnecessary, when we inquire

into the strength of such a fabric, to distinguish the

thrusts of masonry from the Strains of carpentry, the

laws which govern them being not only similar but

identical ;
except that a strain is eommorily under-

stood as implying an exertion of cohesive force, and
we have seen that a cohesive force ought never to be

called into action in a bridge, since it implies a great

and unnecessary sacrifice of the strength of the ma-
terials employed. If, indeed, we wanted to cross a

mere ditch, without depending on the firmness of the

bank, we might easily find a beam of wood or a bar

of iron strong enough to afford a passage over it,

unsupported by any abutment, because, in a sub-

stance of inconsiderable length, we are sure of hav-

ing more strength thaft we require. But to assert

that an iron bridge of 600 feet span " is a lever ex-

erting a vertical pressure only on the abutments," is

to pronounce a sentence from the lofty tribunal of

refined science, which the simplest workman must

feel to be erroneous. But, in this instance, the er-

ror is not so much in the comparison with the lever,

as ia the inattention toi the mode of fixing it : for a

lever or beam of the dimensions of the proposed

bridge, lying loosely on its abutments, would proba-

bly be at least a hundred times weaker than if it

were firmly connected with the abutments as a bi'idge

is, so as to be fixed in a determinate direction.

And the true reason of the utility of cast iron for

building bridges, consists not, as has often been sup-

posed, in its capability of being united so as to act

like a frame of carpentry, but in the great resist-

ance which it seems to afford to any force tending

to crush it.

Question II. Whether the strength of the arch

is affected, and in 'what manner, hy the proposed in-

crease of its toidth totoards the ttvo extremities or

abutments, when considered vertically and horizontal'

ly. And if so, ivhatform should the bridge gradually

acquire ?

The only material advantage, derived from widen-

ing the bridge at the ends, consists in the firmness

of the abutments ; and this advantage is greatly di-

minished by the increase of horizontal thrust which
is occasioned by the increase of breadth ; while the

curve of equilibrium is caused to deviate greatly

from a circular or parabolic arc, in consequence of Bn'dge.

the great inequality of the load on the different *^N'^
parts ; and there seems to be no great difficulty in

forming a firm connexion between a narrow bridge

and a wider abutment, witliout this inconvenience.

The lateral strength of the fabric, in resisting any

horizontal force, would be amply sufficient, without

the dilatation at the ends. Perhaps the form was

suggested to the inventor by the recollection of the

partial failure of an earlier work of the same kind,

which has been found to deviate considerably from

the vertical plane in which it was originally situated :

but in this instance there seems, if we judge from

the engravings which have been published, to have

been a total deficiency of oblique braces ; and the

abutments appear to have been some\Vhat less firm

than could have been desired, since one of them
contains an arch and some warehouses, instead of be-

ing composed of more solid masonry. (Plate XLIIL
%. 9.

)

Question III. Jn tchat proportions should the

tveight be distributedJrom the centre to the abut7nentSf

to make the arch uniformly strong ?

This question is so comprehensive, that a complete

answer to it would involve Ihie wholi theory of

bridges ; and it will be necessary to limit our investi-,

gations to an inquiry whether the structure, repre-

sented in the plan, is actually such as to afford a

uniform strength, or whether any alterations can be

made in it, compatible with thte general outlines oF

the prbposal, to' remedy any imperfections which

may be discoverable, in the arrangement of the pres-

sure.

There is an oversight in some of the official an-

swers to this question, from quarters of the very first

respectability, which requires our partlctilar atten-

tion. The weight of the different parts of the

bridge has been supposed to differ so matei-ially from

that which is required for producing an equilibrium

in a circular arch of equable curvature, that it has

been thought impossible to apply the jirinciples of

the tbieory in any mariner to an arch so constituted,

at the same time that the structure is admitted to be

tolerably well calculated to stand. When considered

as a frame of carpentry. The truth is, that it is by
no means absolutely necessary, rior often perfiectly

practicable, that the mean curve of equilibrium

should agree precisely in its form with the curves li-

miting the external surfaces of the parts bearing the

pressure, especially when they are sufficiently exten-

sive to admit of considerable latitude within the li-

mits of their substance. It may happen in many
cases, that the curve of equilibrium is much flatter in

one part, and more convex in another, than the circle

which approaches nearest to it ; and yet the distance

of the two curves may be inconsiderable, in compa-

rison with the thickness of the parts capable of co-

operating in the resistance. The great problem,

therefore, in all such cases, is, to determine the pre-

cise situation of the curve of equilibrium in the ac-

tual state of the bridge ; and when this has been

done, the directions of the ribs, in the case of an

iron bridge, and of the joints of the arch-stones, in

a stone bridge, may be so regulated as to afford the



BRIDGE.
Bridge. greatest possible security ; and if this security is not

deemed sufficient, the whole arrangement must be

altered.

Considering the effect of the dilatation at the

ends in increasing the load, we may estimate the

depth of the materials causing the pressure at the

abutments as about three times as great as at the

crown ; the plan not being sufficiently minute to af-

ford us a more precise determination ; and it will be

quite accurate enough to take to = o + bx- (Prop.

S.) for the load, tv becoming = 3a when x is 300

feet, whence 90,000 b = 2a, and b — a ; we

have then my — -ax +

45,000

aa" for the value
540,000

of the ordinate. Now the obliquity to the horizon

being inconsiderable, this ordinate will not ultimate-

ly be much less than the whole height of the arch

;

and its greatest value may be called 64 feet ; conse-

quently when X = 300, we have 64 rw = ^ a x

90,000 -H i « X 90,000, and the radius of curva-

ture at the vertex r = — = 937-5 feet, while the
a

radius of the intrados is 725 feet, and that of a

circle passing through both ends of the curve of

equilibrium, as we have supposed them to be situa-

ted, 735 feet. Hence, y being = x^ ^ -\-

-~— I , we may calculate the ordinates at dif-
270000 / ' ^

ferent points, and compare them with those of the

circular curves.

its form, if the load were of necessity such as has Brid

been supposed.

Question 4. What presaiire mil each part of the
bridge receive, supposing it divided into any given
number of equal sections, the tveight of the middle
section being given And on what parts, and tvitk

tvhatforce, mil the tvhole act upon the abutments ?

It appears from the preceding calculations, that
the weight of the " middle section" alone is not suf-

ficient for determining the pressure in any part of
the fabric ; although, when the form of the curve of
equilibrium has been found, its radius of curvature at

the summit must give at once the length of a simi-

lar load equivalent to the lateral thrust ; and by
combining this thrust with the weight, or with the
direction of the curve, the oblique thrust at any
part of the arch may be readily found. Thus, since

at the abutment w =.a bx^=: 3a, and bx^ = 2a,

. 1 a . 1 6 X* , dy ,we have y =-—x^ -j- —— , and -f-, the tangent
2 m ' 12 m dx °

of the inclination, becomes = —x4--— x^=:
m 3 m

ax Scx 5 X 5

m S m 3 r 3

300 8

937:5 = 15= -^^^^'

Distance x.

50
100
3 50
200
250
300

Versed sine of

the intrados.

1.73

6.94
15.66

28.13

44.42

65.00

Versed sine of Ordinate y.

the circular arc.

1.71

6.82

15.43

27.70
43.81

64.00

1.34

5.S8

13.00

24.50

41.01

64.00

Hence it appears that, at the distance of 200 feet

from the middle, the curve of equilibrium will rise

more than 3 feet above its proper place
;
requiring

a great proportion of the pressure to be transferred

to the upper ribs, with a considerable loss of

strength, for want of a communication approaching

more nearly to the direction of the curve. If we
chose to form the lower part of the structure of two
series of frames, each about 4 feet deep, with diago-

nal braces, we might provide amply for such an ir-

regularity in the distribution of the pressure ; but it

would be necessary to cast the diagonals as strong

as the blocks, in order to avoid the inequality of

tension from unequal cooling, which is often a cause

of dangerous accidents ; it would, however, be

much better to have the arch somewhat elliptical in

quently the horizontal thrust will be to the weight
of the half arch as 15 to 8, and to that of the whole
arch as 15 to 16. Now the arch is supposed to con-
tain 6500 tons of cast iron, and together with the
road, will amount, according to Professor Robison's
estimate, to 10,100 tons ; so that the lateral thrust on
each abutment is 9470 tops ; and since this is equal
to the weight of 937.5 feet in length, of the thickness

of the crown, the load there must be about 10 tons

for each foot of the length. Hence, it appears, that

although the thrust, thus calculated, is greater than
the weight of a portion of equal length with the ap-
parent radius at the crown, it is less than would be
inferred from the angular direction of the intrados

at the abutment: the inclination of the termination
of the arch being 24" 27', while that of the true

curve of equilibrium is 28° 4' ; that is, about one-
tenth greater.

As a further illustration of the utility of this mode
of computation, we may take the example of an arch
of Blackfriars Bridge. The radius of curvature, as

far as four-fifths of the breadth, is here 56 feet; and
we may suppose, without sensible error, the whole
load to be that which would be determined by the

continuation of the same curve throughout the

breadth. Now, the middle of the arch stones, at

the distance of 50 feet from the middle of the
bridge, that is, immediately over the termination of
the abutment, is about 12 feet above that termina-
tion, and at the crown about three feet above the in-

trados, so that we have only 31 feet for the extreme
value of y, while the whole height of the arch is 40;
and a being 6.58 feet, we find (Prop. U.) my=13,5iO

m— 31m, whence m = 436, and — =r r = 66^ ; we

also obtain the values of the ordinates of the curve
as in the annexed table.

10
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Distance x. Ordinate y. Middle of the
irXl UII'O lUilCA*

10 FEET .76 •90

20 3.12 3.72

25 5.13 6.12

30 7.71 8.75

40 15.81 16.81

SO 31.00 31.00

Hence it appears that the greatest deviation is

about 30 feet from the middle, where it amounts to

a little more than a foot. But if we suppose this

deviation divided by a partial displacement of the

curve at its extremities, as it would probably be in

reality, even if the resistance were confined to the

arch-stones, it would be only about half as great in

all three places ; and even this deviation will reduce

the strength of the stones to two-thirds, leaving them
however still many times stronger than can ever be
necessary. The participation of the whole fabric,

in supporting a share of the oblique thrust, might

make the pressure on the arch-stones somewhat less

unequal, and the diminution of their strength less

considerable ; but it would be better that the pres-

sure should be confined almost entirely to the arch-

stones, as tending less to increase the horizontal thrust,

which is here compressed by m =. 436, implying the

weight of so many square feet of the longitudinal

section of the bridge
;
while, if we determined it

from the curvature of the intrados, it would appear

to be only 56a = 368.

In this calculation, the oblique direction of the

joints, as affecting the load, has not been considered
;

but its effectmaybe estimated by merely supposing the

spe cific gravity ofthe materials to be somewhat increas-
ed. Thus, since the back of each arch-stone is about

one-eighth wider than its lower end, the weight ofthe

materials pressing on it will be about one-sixteenth

greater than would press on it, if it were of uniform

thickness ; and this increase will be very nearly pro-

portional to to, the whole load at each part; so that

it will only affect the total magnitude of the thrust,

which, instead of 436, must be supposed to amount
to about 463. If also great accuracy were required,

it would be necessary to appreciate the different

Specific gravities of the various materials constitut-

ing the load ; since they are not altogether homo-
geneous ; but so minute a calculation is not neces-

sary in order to show the general distribution of the

forces concerned, and the sufficiency of the ar-

rangement for answering all the purposes intended.

Question 5. What additional tveight tjoill the

bridge sustain, and tvhat tvill be the effect of a given

weight placed upon any of the before mentioned sec-

tions ?

When a weight is placed on any part of a bridge,

the curve of equilibrium must change its situation

more or less, according to the magnitude of the

weight ; and the tangent of its inclination must now
be increased by a quantity proportional to the addi-

tional pressure to be supported, which, if the weight

were placed in the middle of the arch, would always

be equal to half of it ; but when the weight is placed

at any other part of the arch, if we find the point

where the whole thrust is horizontal, the vertical

pressure to be supported at each point of the curve

must obviously be equal to the weight of the mate-
rials interposed between it and this new summit of
the curve. Now, in order to find where the thrust

is horizontal, we must divide the arch into two such
portions, that their difference, acting at the end of a
lever of the length of half the span, that is, of the

distance from the- abutment, may be equivalent to

the given weight, acting on a lever equal to its dis-

tance from the other abutment, to which it is

nearest
;
consequently this difference must be to the

weight as the distance of the weight from the end to

half the span ; and the distance of the new summit
of the curve from the middle must be such, that the
weight of materials intercepted between it and the

middle shall be to the weight as the distance of the
weight from the end to the whole span ; and the tan-

gent of the inclination must everywhere be increas-

ed or diminished by the tangent of the angle at

which the lateral thrust would support the weight of
this portion of the materials

; except immediately
under the weight, where the two portions of the

curve will meet in a finite angle, at least if we sup-

pose the weight to be collected in a single point.

If, for example, a weight of 100 tons, equal to

that of about 10 feet of the crown of the arch, be
placed half-way between the abutment and the

middle; then the vertex of the curve, where the

I)ridg«.

tansrent of the additional inclination will be

the weight ; but the radius being 937.5 feet, the

2.5

937.5

= and each ordinate of the curve \vill be in-
375

creased of the absciss, reckoning from the place

of the weight to the remoter abutment ; but between
the weight and the nearest abutment, the additional

pressure at each point will be 10— 2.5 = 7.5 feet,

consequently the tangent will be -—^^ and the addi-

tions to the ordinates at the abutments will be
450

375

150
and each equal to 1^ foot, and at the summit

150

375
-, which, being deducted, the true addition
5

to the height of the curve will appear to be -•

But the actual height will remain unaltered, since

the curve is still supposed to be terminated by the

abutments, and to pass through the middle of the

key-stone ; and we have only to reduce all the or-

dinates in the proportion of 64.8 to 64. Thus, at 200
feet from the summit, the ordinate, instead of 24.60

200
-i = 25.03, will be 24.72, so that the curve

will be brought 2^ inches nearer to the intrados,

which, in the proposed fabric, would by no means
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Bridge, diminish its strength ; wliile, on the opposite side,

*"V"^ immediately under the weight, the ordinate 13—
150

=r 12.6 will be reduced to 12.45, and the curve
375

raised between six and seven inches, which is a

change by no means to be neglected in considering

the resistances required from each part of the struc-

ture. We ought also, if great accuracy were re-

quired, to determine the eftect of such a weight in

increasing the lateral thrust, which would affect in a
slight degree the result of the calculation ; but it

would not amount, in the case proposed, to more
than one-eightieth of tlie whole thrust.

It is obvious that the tendency of any additional

weight, placed near the middle of a bridge, is to

straighten the two branches of the curve of equili-

brium, and that, if it were supposed infinite, it would
convert them into right lines

;
provided, therefore,

that such right lines could be drawn without com-
ipg too near the intrados at the haunches, the bridge

would be in no danger of giving vvay, unless either

the materials were crushed, or the abutments were
forced out. In fact, any bridge well constructed

might support a load at least equal to its own weight,

with less loss of strength than would arise from some
such errors, as have not very uncommonly been com-
mitted, even in works which have on the whole suc-

ceeded tolerably well.

Question 6. Supposing the bridge executed in the

best manner, What horizontal force Xjoill it requiiv,

ti)hen applied to any particidar part, to overturti it, or
press it out of the vertical plane ?

If the bridge be well tied together, it may be con-
sidered as a single mas», standing on its abutments;
its mean breadth being about 80 feet, and its weight
10,100 tons ; and such a mass would require a late-

ral pressure at the crown of the arch of about 7000
tons to overset it. Any strength of attachment to

the abutments would, of course, make it still firmer,

and any want of connexion between the parts weak-
er ; and since the actual resistance to such a force

must depend entirely on the strength of the oblique
connexion between the ribs, it is not easy to de-
fine its magnitude with accuracy : but, as Professor

Kobison has justly remarked, the strength would be
increased by causing the braces to extend across the
whole breadth of the half arch. The single ribs, if

wholly unconnected, might be overset by an incon-

side.rable force, since they stand in a kind of totter-

ing equilibrium ; and something like this appears to

have happened to the bridge at Wearmouth. Dr
Hutton, indeed, mentions some " diagonal iron bars"
in this bridge ; but these were perhaps added after

its first erection, to obviate the " twisting," which
had become apparent, since they are neither exhi-
bited in the large plates of the bridge, nor mention-
ei^ in the specification of the patent.

Question 7. Supposing the span of the, arch to re-

snain the same, ana to spring ten feet toiuer, What
additio7ial strength wuld it. give^ the, bridge? Or,
making the strength the same. What saving may he
made in the materials ? Or, if, insfei^d of a, circular
arch, as in the.plates and dravoin^Sf the hxidge shoMld

be made in theform ofan elliptical arch, What xm uld Btidge

he the difference in effect, as to stre)igth, dtiration, c<o«~

venience, and expenses ?

The question seems to suppose the weight of the
materials to remain unaltered, and the parts of the
structure, that would be expanded, to be made pro-
portionally lighter ; which could not be exactly tr ue,
though there might be a compensation in some other
parts. Granting, however, the weight to be the
same under both circumstances, if the ordinate y at

the end be increased in the proportion of 64 to

aboat 73, the curvature at the vertex will be in-

creased, and the lateral thrust diminished in the
same ratio, the 9470 tons being reduced to 8300,
The additional thrust occasioned by any foreign
weight would also be lessened, but not the vertical

displacement of the curve derived from its pressure
;

and since the whole fabric might safely be made
somewhat lighter, the lightness would again diminish
the strain. The very least resistance that can be
attributed to a square inch of the section of a block
of cast iron, is about 50 tons, or somewhat more
than 100,000 pounds. It is said, indeed, that Mr
William Reynolds found, by accurate experiments,
that 400 tons were required, to crush a cube of a
quarter of an inch, of the kind of cast iror^ called
gun- metal, which is equivalent to 6400 tons for a
square inch of the section. But this resjult sq far

exceeds any thing that could be expected, either
from experiment or from ana]pgy, that it would. 1)6

imprudent to place much reliance on it in practice
;

the strength attributed to the metal being equivalent
to the pressure of a column 2,280,000 feet in height,
which would compress it to about four-fifths of its

length, since the height of the modulus of elasticity

(Prop. G.) is about 10,000,000 feet. The greatest
cohesive force, that has ever been observed in iron
or steel, does not exceed 70 tons for a square inch
of the section, and the repulsive force of a homoge-
neous substance has not been found, in any other in-

stance, to be many times greater or less than the co-
hesive. There cannot, however, be any doubt that

the oblique thrust, which amounts to 10,730 tons,

would be sufficiently resisted by a section of 215
square inches, or, if we allowed a load amounting to
about one-third only of the whole strength, by a
section of 600 square inches ; and since each foot ot'

an iron-bar, an inch square, weighs three pounds,
and the whole length of the arch nearly a ton, ti©

6Q0 square inches would require nearly as maay
tons to be employed in the ribs affording the resist-

ance, up,on this very low estimate of the strength ofT

cast iron. The doubts here expressed respectjag;

Mr Reynolds's results, have been fully justified by'

some hasty experiments, which have been obligingly

made by the son of a distinguished arichitect : ie

found th^t two parallelepipeds.of cast iron, one eig^h;hr

of an inch sq^uare, and a quarter of an inch, lop^,

wpre crushed by a fprqe of littlq n^re ti)an a
tpn. The experiments were ma4,e in^ vice, a,i4

required considera^lje, ret^UjCtipus for, the frictioi.

The mode of calculatipi^ may de6erv^ft to be ^J^plai*?

ec|,, on apcount of its u^ij'ty on, other 6inuig,r o,eic\r

sipijs. Supposifl§ tjjp fi;icti9A.tQ be to th;e.rpre§S,Wje
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Bridge, on the screw as 1 to m, and tliG pressure on the

screw to the actual pressure on the substance as n

to 1, calHng this pressure x, the pressure on the

nx
screw will be nx, and the friction — ; but this re-

comes

sistance will take from the gross ultimate pressurey"

a force, which is to the friction itself, as the veloci-

ty of the parts sliding on each other is to the velo-

city of the part producing the ultimate pressure, a

proportion which we may call p to 1 ; and the force

remaining will be the actual pressure; that is,

— _ gjjjj ^ _ — ^ jjj t.}jggg experi-
7n m-\-pn'^

ments, the gross force
J",

as supposed to be exerted

on the iron, was 4 tons ; the friction was probably

about ^, the screw not having been lately oiled ; the

distance of the screw from the centre of motion was
to the length of the whole vice as 3 to 4, wh^ence n
was f, and j9 was 8.44, the middle of the screw de-

scribing 4.22 inches, while the cheek of the vice

Tit

moved through ^ an inch : consequently ^^- ^ was

-—^— = -, and the corrected pressure be-
4+11.25 3.81 '

^

4—
- . In several experiments made with still

greater care, and with an improved apparatus oflevers,

the mean force required to crush a cube of a quar-

ter of an inch was not quite 4^ tons, instead of 400.

Calcareous freestone supports about a ton on a
square inch, which is equal to the weight of a co-

lumn not quite 2000 feet in height : consequently
an arch of such freestone, of 2000 feet radius, would
be crushed by its own weight only, without any fur-

ther load ; and for an arch like that of a bridge,

which has other materials to support, 200 feet is the

utmost radius that it has been thought prudent to

attempt ;
although a part of the bridge of Neuilly

stands, cracked as it is, with a curvature of 250 feet

radius ; and there is no doubt that a firm structure,

well arranged in the beginning, might safely be
made much flatter than this, if there were any ne-

cessity for it.

An elliptical arch would certainly approach near-

er to the form of the curve of equilibrium, which '

would remain little altered by the change of that of

the arch ; and the pressure might be more equably

and advantageously transmitted through the blocks of

such an arch, than in the proposed form of the

structure. The duration would probably be propor-

tional to the increased firmness of the fabric, and
the greater flatness at the crown might allow a wider
space for the passage of the masts of large ships on
each side of the middle. There might be some ad-
ditional trouble and expense in the formation of
portions of an elliptical curve ; but even this might
be^in a great measure avoided by employing por-
tions of three circles of different radii, which would
scarcely be distinguishable from the ellipsis itself.

Those who have imagined that a circular arch
VOL. II, PART II,

must in general be stronger than an elliptical arch
of the same height and span," have not adverted to^

the distinction between the apparent curvature of
the arch, and the situation of the true curve of equi-
librium, which depends on the distribution of the
weight of the different parts of the bridge, and by
no means on the form of the arch-stones only ; this

form being totally insufficient to determine the true

radius of curvature, which is immediately connected
with the lateral thrust, and with the strength of the
fabric.

Question 8. Is it necessary or advisable to have
a model made of the proposed bridge, or any part oj'

it, in cast iron. If so, ivhat are the objects to which
the experiments should be directed ; to the equilibra-

tion only, or to the cohesion of the several partSf or
to both united, as they tvill occur in the intended

bridge ?

Experiments on the equilibration of the arch
would be easy and conclusive ; on the cohesion or

connexion of the parts, extremely uncertain ; the

form and proportion of the joints could scarcely be
imitated with sufficient accui-acy ; and since the
strength of some of the parts concerned, would vary
as the thickness simply, and that of others as the
square or cube of the thickness, it would be more
difficult to argue from the strength of the model
upon that of the bridge, than to calculate the whole
from still more elementary experiments. Some
such experiments ought, however, to be made, on
the force required to crush a block of the substance

employed; and the form calculated to afford the

proper equilibrium, might be very precisely and ele-

gantly determined, by means of the method first sug-

gested by Dr Hooke, that of substituting for the

blocks, resting on each other and on the abutments,
as many similar pieces forming a chain, and suspend-

ed at the extremities. It would, however, be im-
portant to make one alteration in the common mode
of performing this experiment, without which it

would be of little or no value ; the parts correspond-
ing to the blocks of the arch, should be formed of
their proper thickness and length, and connected
with each other and with the abutments by a short

joint or hinge in the middle of each, allowing room
for a slight degree of angular motion only; ard
every other part of the structure should be repre-

sented in its proper form and proportion and con-
nexion, that form being previously determined as
nearly as possible by calculation ; and then, if the
curve underwent no material alteration by the sus-

pension, we should be sure that the calculation was
sufficiently correct; or, if otherwise, the arrange-

ment of the materials might be altered, until the re-

quired curve should be obtained ; and the investiga-

tion might be facilitated by allowing the joints or
hinges, connecting the block, to slide a little along
their surfaces, within such limits as would be allow-

able, without too great a reduction of the powers of
resistance of the blocks.

Question p. Qf uohat size ought the model to be

made, and what relative proportions tvill experiments^

made on the model, bear to the bridge when executed?

The size is of little importance, and it would be
unsafe to calculate the strength of the bridge from

3 T

Bridge,
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Bridge, any general comparison with that of the model.

There is an Essay of Euier in the Nexo Commen-
taries of the Royal Academy qf Petersburgh (Vol.

XX. p. 271.), relating expressly to the mode of
judging of the strength of a bridge from a model

;

but it contains only an elementary calculation, appli-

cable to ropes and simple levers, and by no means
comprehending all the circumstances that require to

be considered in the structure of an arch.

Question 10. By what means may ships be best

directed in the middle stream, or preventedfrom driv-

ing to the side, and striking the arch ; and vshat xvould

be the consequence of such a stroke ?

For the direction of ships, Professor Robison's
suggestion seems the simplest and best, that they
might be guided by means of a small anchor, dragged
along the bottom of the river. The stroke of a ship

might fracture the outer ribs, if they were too weak,
but could scarcely affect the whole fabric in any
material degree, supposing it to be firmly secured
by oblique bars, crossing from one side of the abut-
ment to the other side of the middle ; and if still great-

er firmness were wanted, the braces might cross still

more obliquely, and be repeated from space to space.

A ship moving with a velocity of three miles in

an hour, or about four feet in a second, would be
stopped by a force equal to her weight, when she had
advanced three inches with a retarded motion ; and
the bridge could not very easily withstand, at any
one point, a force much greater than such a shock
of a large ship, if it were direct, without being dan-
gerously strained. But we must consider that a
large ship could never strike the bridge with its full

force, and that the mast would be much more easily

broken than the bridge. The inertia of the parts of
the bridge, and of the heavy materials laid on it,

would enable it to resist the stroke of a small mass
with great mechanical advantage. Thus the inertia

of an anvil, laid on a man's chest, enables him to

support a blow on the anvil, which would be fatal

without such an interposition, the momentum com-
rrrunicated to the greater weight being always less

than twice the momentum of the smaller; and this

small increase of momentum being attended by a
much greater decrease of energy or impetus, which
is expressed by the product of the mass into the

square of the velocity, and which is sometimes call-

ed the ascending or penetrating force, since the

height of ascent or depth of penetration is propor-
tional to it, when the resistance is given. And the

same mode of reasoning is applicable to any weight
falling on the bridge, or to any other cause of vibra-

tion, which is not likely to call forth in such a fabric

any violent exertion of the strength of the parts, or

of their connections. We must also remember, in

appreciating the effect of a stroke of any kind on an
arched structure, that something of strength is al-

ways lost by too great stiffness ; the property of re-

sisting velocity, which has sometimes been called re-

silience, being generally diminished by any increase
of stiffness, if the strength, with respect to pressure,
reofiains the same.

QUESTION 11. The tveight and lateral pressure of
the bridge being given, can abutments be made in the
proposed situation for London Bridge, to resist that

pressure f

Since this question relates entirely to the beat cir-

cumstances of the banks of the Thames, the persons,
to whom it has been referred, have generally appealed
to the stability of St Saviour's Church, in a neighbour-
ing situation, as a proof of the affirmative. And it does
not appear that there have been any instances of a fail-

ure of piles well driven, in a moderately favourable soil.

Professor Robison, indeed, asserts that the firmest
piling will yield in time to a pressure continued with-
out interruption ; but a consideration of the general
nature of friction and lateral adhesion, as well as the
experience of ages in a multitude of structures actu-
ally erected, will not allow us to adopt the assertion

as universally true. When, indeed, the earth is ex-
tremely soft, it would be advisable to unite it into

one mass for a large extent, perhaps as far as 100
yards in every direction, for such a bridge as that

under discussion, by beams radiating from the abut-
ments, resting on short piles, with cross pieces in-

terspersed ; since we might combine, in this manner,
the effect of a weight of 100,000 tons, which could
scarcely ever produce a lateral adhesion of less than

20,000, even if the. materials were semifluid; for

they would afford this resistance, if they were ca-

pable of standing in the form of a bank, rising only
one foot ia five >»f horizontal extent, which any thing

short of an absolute quicksand or a bog would certain-

ly do in perfect security. The proper direction of the

joints of the masonry may be determined for the abut-

ment exactly as for the bridge, the tangent of the

inclination being always increased, in proportion to

the weights of the successive wedges added to the

load ; and the ultimate inclination of the curve is

that in which the piles ought to be driven
; being

the direction of the result, composed of the lateral

thrust, combined with the joint weight of the half

bridge, and the abutment.

Question 12. The tveight and lateralpressure qf
the bridge being given, can a centre or scaffolding be

erected over the river, siifficient to carry the arch,

liiithout obstructing the vessels which at present navi-

gate that part?
There seems to be no great difficulty in the con-

struction of such a centre. When the bridge at

Wearmouth was erected, the centre was supported
by piles and standards, which suffered ships to pass

between them without interruption, and a similar

arrangement might be made in the present case witk
equal facility.

Question IS. Whether toould it be most advisable

to make the bridge qf cast and uorovght iron combined,

or of cast iron only? And ifqf the latter, Whether qf
the hard white metal, or of the soft grey metal, or qf
gun metal ?

A bridge well built ought to require no cohesive

strength of ties, as Mr Southern has justly observed
in his answer to the eighth question ; and for repul-

sive resistance, in the capacity of a shore, cast iron

is probably much stronger than wrought. It has
also the advantage of being less liable to rust, and
of expanding somewhat less by heat than wrought
iron. But wherever any transverse strain is una-

voidable, wrought iron possesses some advantages,

and it is generally most convenient for bolts and
other fastenings. The kind of iron called gun me-
tal, is decidedly preferred by the most experienced
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Wge« judges, as combining, la tfrft greatest degree, the

properties of hardness and toughness; the white

being considered as too brittle, and the grey as too

soft, Dr Hutton, however, and Mr Jessop. prefer

the grey ; and if we allow the strength of the gun

metal to be at all comparable to that which Mr
Reynolds attributes to it, we must also acknowledge

that a much weaker substance would be amply suffi-

cient for every practical purpose, and might deserve

to be preferred, if it were found to possess a greater

degree of tenacity.

Question 14. " Of what dimensions ought the se-

Kteral members of the iron work to be, to give the bridge

sufficient strength ?

See the Answers to Questions 7 and 11.

• Question 15. Canframes of cast iron be made
sufficiently correct to compose an arch of theform and
dimensions shovon in the drawings, so as to take an

equal bearing as one frame, the several parts being

connected by diagonal braces, and joined by an iron

cement, or other substance ?

Professor Robison considers it as indispefisable that

the frames of cast iron should be ground to fit each
other ; and a very accurate adjustment of the surface

would certainly be necessary for the perfect co-ope-
ration of every part of so hard a substance. Proba-
bly, indeed, any very small interstices that might be
left, would in some measure be filled up by degrees,

in consequence of the oxydation of the metal, but
scarcely soon enough to assist in bearing the general

thrust upon the first completion of the bridge. The
plan of mortising the fran>es together is by no means
to be advised, as rendering it very difficult to adapt
the surfaces to each ather throughout any consider-

able part of their extent. They might be connected
either as in the bridge at Wearmouth, by bars of
wrought iron let into the sides, which might be of
t'Xtveraely moderate dimensions

; or, as in some still

more modern fabrics, by being wedged into the

grooves of cross plates, adapted to receive them,
which very effectually secure the co-operation of the

whole force of the blocks, and which have the ad-

vantage of employing cast iron only.

Question 16. Instead of casting the ribs in

frames, of considerable length and breadth, would it

be more advisable to cast each member of the ribs in

separate pieces ofconsiderable lengths, connecting them
together by diagonal braces, both horizontally and
vertically ?

No joint can possibly be so strong as a single

sound piece of the same metal ; and it is highly de-
sirable that the curve of pressure should pass through
very substantial frames or blocks, abutting fully on
each other, without any reliance on lateral joints

;

but for the upper parts of the work, single ribs,

much lighter than those which form the true arch,
would be sufficiently firm.

Question 17. Can an iron cement be made,
which shall become hard and durable, or can liquid

iron be poured into the joints?

Mr Reynolds has observed, that a cement, com-
posed of iron borings and saline substances, will be-
come extremely hard ; and it is probable that this

property depends on the solidity which is produced
by the gradual oxydation of the iron. It would cer-
tainly be injurious to the strength of the fabric to

interpose this cement between perfectly &mooth and Bridge,

solid surfaces ; but it might be of advantage to fill

up with it any small interstices, unavoidably left be-
tween the parts. To pour melted iron into the
joints would be utterly impracticable.

Question 18. Would lead be better to use in the

whole or any part of thejoints ?

Lead is by far too soft to be of the least use ; and
a saline cement would be decidedly preferable.

Question 19. Can any improvement be made in

the plan, so as to render it more substantial and dur-
able, and less expensive ? And if so, what are these

improvements ?

The most necessary alterations appear to be the
omission of the upper and flatter ribs ; the greater
strength and solidity of the lower, made either in the
form of blocks or of frames with diagonals ; a cur-
vature more nearly approaching to that of the curve
of equilibrium, and a greater obliquity of the cross-

braces.

It would be necessary to wedge the whole struc»

ture very firmly together before the removal of tlif?

centres, a precaution which is still more necessary
for stone bridges, in which a certain portion of sofc

mortar must inevitably be employed, in order to en-
able the stones to bear fully on each other, and
which has been very properly adopted in the best
modern works. In this manner we may avoid the
inconvenience pointed out by Professor Robison,
who has remarked, that the compressibility ofthe ma-
terials, hard as they appear, would occasion a reduc-
tion of three inches in the length of the bridge, from
the effect of the lateral thrust, and a consequent fall

at the crown of 1 5 ; a result which will not be fi)und
materially erroneous, if the calculation be repeat-
ed from more correct elements, derived from later

experiments and comparisons. For obviating the
disadvantageous effects of such a depression, which
he seems to have supposed unavoidable, as well as
those of a change of temperature, which must in

reality occur, though to a less considerable extent,

Professor Robison suggested the expedient ef a
joint in the middle of the bridge, with an interme-
diate portion, calculated to receive the rounded ends
of the opposite ribs, somewhat like an interarticular

cartilage ; but it is impossible to devise any kind of
joint, without limiting the pressure, during the change
of form, to a very small poition of the surfaces,

which could not bear fully on each other throughout
their extent, if any such liberty of motion were al-

lowed, unless all friction between them were pre-
vented ; and a similar joint would be required at the
abutment, where it would be still more objectionable,

as extending to a wider surface.

The arrangement of the joints between the por-
tions of the ribs, in one or more transverse lines,

would be a matter of great indifference. Some have
reconmiended to^break the joints, as is usual in ma-
sonry, in order to tie the parts more firmly together

;

others to make all the^oints continuous, as a safer

method, on account of the brittleness of the mate-
rials ; but if the fabric were well put together, there

would be neither any want of firm connexion, nor
any danger of breaking from irregular strains, in

whatever way the joints might be disposed.

Question 20. Upon considering the ivhofe cir-
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Bndse. cumstances of the case, agreeable to the Resolutions of

the Committee, as stated at the conclusion of their

Third Report, is it your opinion, that an arch of 600
J'eet in the span, as expressed in the dratvings produ-

ced by Messrs Telford and Douglas, or the same plan,

•with any improvement you may be so good as to point

out, is practicable atid advisable, and caj)able of being
made a durable edifice ?

The answers that have been returned to this ques-

tion are almost universally in the affirmative, though
deduced from very discordant and inconsistent views

of the subject. The only reasonable doubt relates

to the abutments ; and with the precautions which

have been already mentioned in the answer to the

11th question, there would be no insuperable diffi-

culty in making the abutments sufficiently firm.

Question 21. Does the estimate, communicated

herewith, according to your judgment, greatly exceed

or fall short of the probable expense of executing the

plan proposed : specifying the general grounds ofyour
opinion ?

The estimate amounts to L. 262,289 ; and it has

generally been considered as below the probable ex-

pense. The abutments are set down at L. 20,000 ;

but they would very possibly require five times as

much, to be properly executed ; while some other

parts of the work, by a more judicious distribution of

the forces concerned, might safely be made so much
lighter, as considerably to lessen the expense of the

whole fabric, without any diminution either of its

beauty or of its stability.

Section Yl.'^Modern History ofBridges.

The whole series of the questions, which we have

been considering, are fully as interesting at the pre-

sent moment, as they were at the time when they

were circulated by the Committee df the House of

Commons. The practice of building iron bridges

has been progressively gaining ground, ever since its

first introduction in 1,779j by Mr Abiah Darby of

Colebrook Dale. Mr Wilson, indeed, who assisted

Mr Burdon in the erection of the bridge at Wear-
mouth, mentionsin his answers, an iron bridge which
has stood secure for ninety years : but it must have

been on a very small scale, and has not been at all

generall}' Icnown. Of most of the later iron bridges

we find a concise account in Dr Hutton's elaborate

Essay on Bridges, which has been reprinted in the

first volume of his valuable collection of Tracts : but

there are some still greater edifices of this kind

which still remain to be completed.

Mr Darby's construction is not remarkably elegant

(Plate XLII. fig. 8.), but it is by no means so objec-

tionable as several late authors have seemed to think it.

The span is 100 feet 6 inches : the weight 178|^ tons.

The curvature of the exterior concentric arches,

which assist in supporting the roadway, though it

may be somewhat too great for the most favourable

exertion of their resistance, leaves them still abun-
dantly strong for the purpose intended ; nor is it

correct to say that every shore supporting a pressure

should be straight ; for if its own weight bears any
considerable proportion to that which it has to sup-

port, the curvature ought to be the same with that

of a chain of the same weight, suspending a similar Bri

load in an inverted position : and the parts of the
bridge in question seem to differ only about as much
from such a form in excess of curvature, as a straight

line would differ from it in defect. The partial failure,

which accidentally occurred, rather bears testimony
to the merits than to the demerits of the bridge, as

they would be estimated in any other situation : for

the lateral thrust, which it is generally desirable to

reduce as much as possible, was here actually too

small, and the abutments were forced inwards, by
the external pressure of the loose materials, forming
the high banks, against which the abutments rested.

Mr Paine's iron bridge, exhibited in London, and
intended to have been erected in America, was a
professed imitation of a catenarian curve : it was a «
good specimen of that ideal something, which a po-
pular reformer generally has in view : a thing not ill

imagined, and which might possibly succeed very

well under very different circumstances ; but which,

when closely examined, proves to be wholly unfit for

the immediate purpose to which the inventor intends

to apply it.

The bridge at Wearmouth was completed in 1 796,
in great measure through the exertions of Mr Bur-
don, both as architect and as principal proprietor of

the undertaking. It is remarkable for springing 70
feet above low water mark; and the arch rises 30
feet, leaving a height of 100 feet in the whole for the

passage of ships in the middle of the stream : the

span is 240. The abutments are founded on a solid

rock, but their own internal solidity appears to be
somewhat deficient. The weight of iron is 250 tons

210 of them being of cast iron, and 40 of wrought.

(Plate XLII. fig. a)
A bridge was finished in the same year at Build-

was, near Colebrook Dale (Plate XLII. fig. 10.), un-

der the direction of Mr Telford; 130 feet in span,

weighing 1 74 tons ; and rising only 1 7 feet in the

roadway, but furnished on each side with a stronger

arch, of about twice the depth, which extends to

the top of the railing, and assists in suspending the

part of the road which is below it by means of king-

posts, and in supporting the part nearer the abut-

ments by braces and shores. The breadth is only

1 8 feet ; and the construction would not be so easily

applicable to a wider bridge, unless the road were
divided in the middle by an additional elevated arch

with its king-posts, like the celebrated wooden bridge

at Schafhausen, which was burnt down by one of

the French armies. A third iron bridge was also

erected in 1 796 on the Parrot at Bridgewater, by the

Colebrook Dale Company.. It consists of an elliptic

arch, of 75 feet span, and 23 feet height, and some-

what resembles the bridge at Wearmouth in the

mode of filling the haunches with circular rings : a

mode not very advantageous for obtaining the great-

est possible resistance from the materials, and con-

sequently throwing a little too much weight on the

parts of the arch which support them
;
although it is

probable that no great inconvenience has actually

arisen from this cause..

An attempt was also made, about the same time,

to throw an iron bridge over the river Tame in Here-

fordshire ; but it fell to pieces as soon as the centre

was removed. A similar failure occurred some time
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afterwards in a bridge of about 180 feet span, which

was erected on the Tees at Yarm. In 1802 or 1803,

an elegant iron bridge, of 181 feet span, and 16^

rise, was erected at Staines. Its general form re-

sembled that of the bridge at Wearmouth, but the

mode of connexion of the parts was somewhat differ-

ent. In a short time after its completion, it began

to sink, and some of the tranverse pieces broke, in

consequence of the change of form. Upon examina-

tion it was found that one of the abutments had

given way : and when this was repaired and made

firmer, the other failed. The abutment was pushed

outwards horizontally, without any material derange-

ment of its form or direction ; a circumstance which

could not have happened if its weight had been suf-

ficiently great: but the architect seems to have

trusted to the firmness of the iron, and the excel-

lence of the workmanship, and to have neglected the

calculation of the lateral thrust, which it is of so much

importance to determine.

Mr Kennie has executed several iron bridges with

success in Lincolnshire; one at Boston, over the

Witham, of which the span is 86 feet, and the rise 5|-

only : but the abutments being well constructed, it

has stood securely, notwithstanding the fracture of

some of the cross pieces of the frames, which had

been weakened by the unequal contraction of the

metal in cooling. At Bristol, Messrs Jessop erected

two iron bridges, of 100 feet span, rising 15 ; each

of them contains 150 tons of grey iron ; and the ex-

pense ofeach was aboutL.4000. The construction ap-

pears to be simple and judicious. (Plate XLII. fig. 1 1.)

Mr Telford has been employed in the construction

of several aqueduct bridges on a considerable scale.

One of these was cast by Messrs Reynolds, and coni-

pleted in 1796, near Wellington in Shropshire: it is

180 feet long, and 20 feet above the water of the

river, being supported on iron pillars. Another, still

larger, was cast by Mr Hazledine, for carrying the

Ellesmere canal over the river Dee, at Pontcysylte, in

the neighbourhood of Llangollen. It is supported,

126 feet above the surface of the river, by 20 stone

pillars, and is 1020 feet in length, and 12 feet wide.

(Plate XLII. fig. 12.)

In France, a light iron bridge, for foot passengers

only, was thrown across the Seine, opposite to the

gate of the Louvre, in 1803. It is supported by

stone piers, which are too narrow to withstand the

effect of an accident happening to any part of the

fabric, and leaving the lateral thrust uncompensated

:

nor is there any immediate reason to apprehend that

any inconvenience should arise from this deficiency

of strength; since it is highly improbable than any

partial failure should occur, in such a situation, sup-

posing the bridge originally well constructed. (Plate

XLIII. fig. 1.)
, .

But all these works have been far exceeded, m ex-

tent and importance, by the three new bridges, lately

built and now building over the Thames. The

Vauxhall Bridge was completed and opened in Au-

gust 1816: it consists of nine arches of cast iron,

each of 78 feet span, and between 11 and 12 feet

rise. The breadth of the roadway is 36 feet clear.

The architect was Mr Walker. The form of the

birches considerably resembles that of Messrs Jessop's

(bridges at Bristol ; but it is somewhat lighter and

more elegant, and it has the advantage of a greater Bridge,

solidity in the blocks supporting the principal part of^"^^

the pressure. (Plate XLIIL fig. 2, 3.)

This advantage characterizes also very strongly

the masterly design of Mr Rennie for the structure

about to be erected at the bottom of Queen Street,

Cheapside, opposite to Guildhall, under the name of

the Southwark Bridge. It exhibits an excellent

specimen of firmness of mutual abutment in the parts

constituting the chief strength of the arch, which

has been shown in this essay to be so essential to the

security of the work, and which the architect has

probably been in great measure induced to adopt

from his practical experience of the comparative

merits of different arrangements. A plan of the

bridge was in February last made public in the Re-

pertory of Arts ; a work which amply deserves the

encouragement of all those who v/ish to promote the

diffusion of useful information : and the magnitude

of the object is such, as to justify our entering into

some details of calculation respecting the pressure

and strength of the different parts of the fabric,

founded on a particular account of their weights and

dimensions, which has not yet been made public.

(Plate XLIIL fig. 4, 5, 6.)

An act of Parliament for the erection of this

bridge was passed in 1811; but it was not begun

till 1814 ; the act having directed that no operations

should be commenced, until L. 300,000, out of the

required L. 400,000, should be raised by subscrip-

tion. The subscribers are allowed to receive ten per

cent, annually on their shares, and the remainder of

the receipts is to be laid by, and to accumulate, until

it shall become sufficient to pay off to the proprietors

the double amount of their subscriptions, and after

this time the bridge is to remain open, without any

toll. A considerable part of the iron work is already

cast, by Messrs Walkers of Rotherham. The middle

arch is to be 240 feet in span, the side arches 210

feet each. The abutment is of firm masonry, con-

nected by dowels, to prevent its sliding ; and resting

on gratings of timber, supported by oblique piles.

The piers stand on foundations nine or ten feet below

the present bed of the river, in order to provide

against any alterations which may hereafter take

place in its channel, from the operation of vari-

ous causes : and they are abundantly secured by a

flooring of timber, resting on a great number of

piles.

Weight of half of the middle arch of Southwark

Bridge.

No. sl^lf®fIJ°p« Crosses. Spandrils. Total.

CWti t. cwt.

Blocks. Stays, frames.

t. cwt. t, cwt. t. cwt. t. cwt

1 62 18

2 60 19
3 54 15

4 51 3

5 50 17

6 51 2

2 11

2 12

2 13

2 11

2 13

2 13

11 0
10 13

10 2

9 17

9 15

9 15

9 1

8 15

8 3

half 7 25 12 2 12

26 4 111 17

20 3 103 4
32 16 10810
23 14 87 6
32 14 9519
24 15 88 6

20 7 48 12

(Carry forward,) 64315
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(Brought forward,)

Covering-plates

Cornice and palisades

Roadway and pavement

Total.

t. cwt,

15
152 0

77 5

650 0

Whole weight - - - 1523 0
Springing plate - - - 13 10

Abutment - - - 11,000 0

Span 240 feet. Rise 24. Depth of the blocks or

plates at the crown 6 feet ; at the pier 8 feet.

It is evident from the inspection of this statement

of the weights, that their distribution is by no means

capable of being accurately expressed by any one

formula ; but it will be amply sufficient for the de-

termination of the thrust, to employ the approxima-

tion founded on the supposition of a parabolic curve

(Prop. T.) ; and if we afterwards wished to find the

effect of any local deviation from the assumed law of

the weight, we might have recourse to the mode of

calculation exemplified in the answer to the fifth

Question. But, in fact, that answer may of itself be

considered as sufficient to show, that the effect of a.

variation of a few tons, from the load appropriate to

each part, would be wholly unimportant.

We must, therefore, begin by finding the weight

of a portion of the arch corresponding to a quarter

of the span ; and the whole angle, of which the tan-

24
gent is — = .2, being 11" 18^, its sine is ,1961

;

and the angle, of which the sine is ,09805, being

, 337.5

being 60.8, a ~ II.98, and r r=^ = 329 feet, the

radius of curvature of the curve of equilibrium at the

vertex, while that of the middle of the blocks is 334.
In order to determine the ordinate y, we have my ~

1 ax^4- ^ bx* ; but - ax for the whole arch is 728.2,
2 12 2 '

1 50
and - l>x^ ~ 50 ;

consequently my = 728.2j; + —r,
4 3 -

the first portion varying as x^, and the second as ;

and the sum y being 23 = 22.49 + .51, the ordinate

at - a; or 30.4 feet is -^x 22.49 + .51 ™
4 lo 25o

1,41 ;
and, in a similar manner, any other ordinate

may be calculated, so that we have,

30.S

60.&
91.0

121.6

y-

1.41

5.65

13.02

23.00

Middle of
the Blocks.

1.40

5.67

12.89

23.00

Hence it appears that the curve of equilibrium

nowhere deviates more than about two inches from
the middle of the blocks, which is less than one
fortieth of the whole depth.

The half weight of the smaller arches is probably
about 1300 tons, and their lateral thrust 3500 ;

and,

iince the abutment weighs 11,000 tons, the founda-

3500
50 37^, we have to compute the weight of or tion ought to have an obliquity of j^—^, or more

^Q^> of the angular extent, beginning from the mid-

dle of the arch. And this will be 48 |§ + 88 -|-

-f (872%) X .7345 = 297 tons._ Now, the

weight of the covering-plates, cornice, palisades, road-

way, and pavement, are distributed throughout the

length, without sensible inequality, making 879 tons

;

from which the part immediately above the piers

might be deducted ; but it will be safer to retain the

whole weight, especially as something must be al-

lowed for the greater extent of the upper surface of

the wedges. We shall, therefore, have, for the in-

terior quarter, 297 -}- 439.5 = 736.5 tons, and for

the exterior 1 523— 736.5 = 786.5, the difference

being 50 tons ; one-sixth of which, added to 736.5,

gives us 744.8 for the reduced weight, which is to

the lateral thrust as the rise to the half span. But
for the rise we must take 23 feet, since the middle

of the blocks next to the piers is a foot more remote

from the intrados than that of the blocks at the

crown. And the true half span, measured from the

120
«ame point, will be 4 X —5 greater than that of the

3 J i2

intrados, amounting to 121.6. We have, therefore,

23 : 121.6= 745,8 : 3942 tons, for m the lateral thrust.

And for ~ ax, 7S6.5—^ =: 758.2 ; whence, ^ «

12300

than 1 in 4, if it were intended to stand on the piles

without friction ; but in reahty it rises only 66 inches

in 624, or nearly 1 in 9 ; so that there is an angular

diflference of 1 in 7 between the direction of the

piles and that of the thrust, which is probably a de-

viation of no practical importance.

It remains to be inquired how far the series of

masses of solid iron, constituting the most essential

part of the arch, is well calculated to withstand the

utmost changes of temperature that can possibly oc-

cur to it in the severest seasons (Prop; K.) For this

purpose, we may take the mean depth a = 7 feet,

4« QQ
h being 23 ; then 1 4- — = y =r 14.14, and 1 -f

l€hh

15aa

9199

735
= 12.52 : consequently the greatest ac-

tual compression or extension of such a structure is

to the mean change which takes place in the direc-

tion of the chord, as 14.14 to 12.52, or as I.I29

to 1 ; and if, in a long and severe frost, the tempe-

rature varied from 52° to 20°, since the general di-

mensions would contract about , the extreme
5000

parts of the blocks near the abutments would vary

1,129

5000
of their length ; and the modulus M being
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Sridge. about 10,000,000 feet, this change would produce

a resistance equivalent to the weight of a column

of the same substance 2258 feet high : that is, to

about three tons for each square inch, diminishing

gradually towards the middle of the blocks, and

converted on the other side into an opposite resist-

ance : so that this force would be added to the ge-

neral pressure below in case of contraction, and

above in case of extension. Now, the lateral thrust

is derived from a pressure equivalent to a column

about 329 feet high, of materials weighing 1523 tons,

while the blocks themselves weigh 357 ; that is, to a

column equal in section to the blocks, and 1400

feet high : it will, therefore, amount to about two

tons on each square inch : consequently such a

change of temperature, as has been supposed, will

cause the extreme parts of the abutments to bear a

pressure of five tons, where, in the ordinary circum-

stances, they have only to support two.

The ingenious architect proposes to diminish this

contingent inconvenience, by causing the blocks to

bear somewhat more strongly on the abutments at

the middle than at the sides, so as to allow some
little latitude of elevation and depression, in the na-

ture of a joint : and, no doubt, this expedient will

prevent the great inequality of pressure which might

otherwise arise from the alternations of heat and cold.

But it cannot be denied that there must be some
waste of strength in such an arrangement, the ex-

treme parts of the abutments, and of the blocks

near them, contributing very little to the general re-

sistance ; and when we consider the very accurate

adjustment of the equilibrium throughout the whole

structure, we shall be convinced that there is no ne-

cessity for any thing like so great a depth of the so-

lid blocks, especially near the abutments ; and that

the security would be amply sufficient if, with the

same weight of metal, they were made wider in a

transverse direction, preserving only the form of the

exterior ones on each side, if it were thought more
agreeable to the eye. In carpentry, where there is

often a transverse strain, and where stiffness is fre-

quently required, we generally gain immensely by
throwing much of the substance of our beams into

the depth ; but in a bridge perfectly well balanced,

there is no advantage whatever from depth of the

blocks : we only want enough to secure us against

accidental errors of construction, and against partial

loads from extraneous weights ; and it is not pro-

bable that either of these causes, in such a bridge,

would ever bring the curve of equilibrium six inches,

or even three, from its natural situation near the

middle of the blocks.

We cannot conclude our inquiries into this subject

with a more striking example, than by applying the

principles of the theory to the magnificent edifice

which is now nearly finished, by the same judicious

and experienced architect, and which is destined to

bear the triumphant appellation of Waterloo Bridge ;

a work not less pre-eminent among the bridges of all

ages and countries, than the event which it will

commemorate is unrivalled in the annals of ancient

or modern history. It consists of nine elliptical

arches, each of 120 feet span, and 35 feet rise. The
piers are £0 feet thick, the road 28 feet wide, be-

sides a foot pavement of seven feet on each side. Bridge.

The al'ches and piers are built of large blocks of^"^V^
granite, with short counterarches over each pier.

The haunches are filled up, as is usual in the most
modern bridges, by spandrils, or longitudinal walls

of brick, covered with flat stones, and extending

over about half the span of the arch ; the remainder
being merely covered with earth or gravel, which is

also continued over the stones covering the spandrils.

The hollow spaces between the walls are carefully

closed above, and provided with outlets below, iu

order to secure them from becoming receptacles of

water, which would be injurious to the durability of

the structure. The mean specific gravity of the ma-
terials is such, that a cubic yard of the granite

weighs exactly two tons, of the brick work one
ton, and of the earth a ton and an eighth. Hence,
the weight of the whole may be obtained from the

annexed statement. (Plate XLIV. fig. 1, 2, 3.)

Contents of the materials in half an a7xh of Wu'
terloo Bridge, from the middle of the pier to the

crovon, beginningfrom the springing of the arch.

Cubic Feet.

Half of the arch stones, 25311
Half of the inverted arch. 2555
Square spandril between them.

Outside spandril walls. 4374
Spandrils of brick, - 4976

(
= 2489)"

Kirbels of the brick spandrils. 1271
Flat stone covers, m
Earth, - - 10260

(
= 5771)

Foot pavement, 620
Frises, E. and W. - - 1586
Cornice, E, and W. 1120
Plinth of balustrade, 510
Solid in parapet, 416
Balusters 72, 151 cwt. 102
Coping, E. and W. 142

From this statement, and from a consideration of
the arrangement of the materials, exhibited in the
plate, we may infer that the half arch, terminated
where the middle line of the arch-stones enters the
pier, is equivalent in weight to about 34,000 cubic
feet of granite; its inner half containing in round
numbers 13,000, and its outer 21,000, whence we
have 14,333 for the reduced weight of the quarter

arch (Prop. T.). The extreme ordinate will be
about 21 feet; the middle of the blocks being some-
what more than 16 feet above the springing of the
arch, and the key-stone being four feet six inches
deep; consequently the horizontal thrust will be

60
expressed by 14,333 X — = 40,952 cubic feet,

21

weighing 30S3 tons. But ^ cx being 11 667, and

1^ = 30, «= 389, and^ =r=i^ =105

feet ; while the radius of curvature of the ellipsis at

the crown is 22-|~-^= 103 feet. It is obvious,
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therefore, that the curve of equilibrium will pass

everywhere extremely near to the middle of the

f blocks, and there can be no apprehension of any de-

ficiency in the equilibrium. It is true that, as it ap-

proaches to the piers, it acquires an obliquity of a

few degrees to the joints ; but the disposition to

slide would be abundantly obviated by the friction

alone, even if the Joints were not secured by other

precautions.

In building the arches, the stones were rammed
together with very considerable force, so that, upon

the removal of the centres, ' none of the arches sunk

more than an inch and a half. In short, the accura-

cy of the whole execution seems to have vied with

the beauty of the design, and with the skill of the

arrangement, to render the Bridge of Waterloo a

monument, of which the metropolis of the British

Empire will have abundant reason to be proud, for

a long series of successive ages.

EXPLANATION OF THE PLATES.

Plate XLII. fig. 1. IfAB represent the distance

of any two particles of matter, and BC, DE, FG
the repulsive forces at the distances AB, AD, AF
respectively, and BC, DH, FI, the corresponding

cohesive forces, then GI must be ultimately to EH
as FB to BD. ( Sect. I. Prop. A.)

Fig. 2. The block will support twice as great a

pressure applied at A as at B. (Prop. B.)

Fig. 3. It is obvious that ABC— ADE = ABC
—CFG, HI being = HK, and HGz= HA ; and the

diiference ABFHA is always equal to DB x KH.
(Prop. C.)

Fig. 4. It is evident that AB is to CD as AE to

CE, or as 2 4- |a to z. (Prop. E.) It is also ob-

vious that as z or CE is to CD, so is EF to FG.
(Prop.F.)

Fig. 5. Supposing the arch AB to be so loaded

in the neighbourhood of C as to require the curve

of equilibrium to assume the form ADCEB, the

joints in the neighbourhood of D will be incapable
of resisting the pressure in the direction of the curve
CD, and must tend to turn on their internal termi- ,

nations as centres, and to open externall3\ (Prop.
Y.)

Fig. 6. A, B, C, Different steps in tlie fall of a
weak arch. (Prop. Y.)

Fig. 7. Elevation and plan of Mess. Telford and
Douglas's proposed iron- bridge over the Thames.
(Sect. V.)

Fig. 8. Elevation of Mr Darby's iron Bridge at

Colebrook Dale. (Sect. VI.)

Fig. 9. Elevation of Mr Burden's Bridge at Wear-
mouth. (Sect. VI.)

Fig. 10. Elevation of Mr Telford's Bridge at

Buildwas. (Sect. VI.)

Fig. 11. Elevation of Messrs Jessop's Bridges at

Bristol. (Sect. VI.)

Fig. 12. Elevation of Mr Telford's Aqueduct
Bridge at Pontcysylte. (Sect. VI.)

Plate XLIII. Fig. 1. Elevation of the Bridge of
the Louvre at Paris. (Sect. VI.)

Fig. 2. Elevation of Vauxhall Bridge. (Sect. VI.)

Fig. 3. Middle arch of Vauxhall Bridge. (Sect. VI.)

Fig. 4. Middle arch of Southwark Bridge. (Sect.

VL)
Fig. 5. Elevation of Southwark Bridge. (Sect. VI.)
Fig. 6. Plan of Southwark Bridge. (Sect. VI.)
Fig. 7' Elevation of London Bridge in its present

state. (Sect. IV.)

Fig. 8. Plan of London Bridge, with its sterlings.

(Sect. IV.)

Fig. 9. London Bridge, as proposed by Mr Dance
to be altered.

Plate XLIV. Fig. 1. Elevation of Waterloo Bridge
(Sect. VI.)

Fig. 2. Plan of Waterloo Bridge. (Sect. VI.)
Fig. 3. Section of an arch of Waterloa Bridge,

showing the foundations of the piers, and the span-
dril walls of brick ;

together with the centre sup-
porting it. • The dotted line represents the direction

of the curve of equilibrium. (Sect. VI.) (0. R.)
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BRISSON (Mathurin James), a zoologist and
natural philosopher, born at Fontenay le Comte,
3d April 1723, the son of Mathurin Brisson and
Louisa Gabrielle Jourdain.

He was originally intended for the church, but he
had acquired at an early age a taste for natural his-

tory, which was particularly encouraged by the ad-

vantage that he enjoyed of passing his holidays with

the justly celebrated Reaumur, who had an estate

near Fontenay. At the age of twenty-four, he had
made great progress in his theological studies, and
had fully qualified himself for the rank of a subdea-

con ; but his courage failed him at the time appoint-

ed for taking orders, and he then determined to con-

fine himself to the study of physical sciences. Reau-
mur had the direction of the Chemical Laboratory

of the Academy of Sciences, and had given up the

salary attached to it to several young men in succes-

sion, whom he appointed as his assistants, and of

whom Pitot and NoUet became afterwards the most
7

distinguished. He now chose Brisson for the situa-

tion, which served him, as it had done his predeces-

sors, rather as a step in his advancement with respect

to general science, than in enabling him to pursue
any objects more immediately chemical ; and he fol-

lowed his passion in attaching himself, almost exclu-

sively, to natural history. The collection of Reau«
mur furnished him with ample materials for his stu-

dies, and with the principal subjects described in his

works on the Animal Kingdom. The first of these

was published in 1756, containing quadrupeds and
cetaceous animals. It consists of simple descriptions,

of the different species, together with synonyms in

various languages, more in the nature of a prodro-

mus than of a complete history. His Orniihologie

appeared in I76O, forming six volumes, and contain-

ing a number of well-executed plates. But upon
Reaumur's death, the collection having been added
to the Royal Cabinet, Messrs Buftbn and Daubenton,

the Directors of that Cabinet, not affording him all















B R I

ilisson. the accommodations that he expected, he disconti-

nued the work, and altogether renounced the study

of natural history in favour of natural philosophy.

M. Brisson had been chosen a Member of the

Academy of Sciences in 1759 : he soon afterwards

associated himself with the Abbe Nollet in deliver-

ing lectures on experimental physics, and obtained

the reversion of his appointments of Professor in the

College of Navarre, and Instructor of the royal fa-

mily in Natural Philosophy and Natural History.

The subject of electricity was at this time warmly
debated between Nollet and Franklin ; and M. Bris-

son had a difficult task to perform, in discussing the

merits of a mistaken friend and an overbearing op-

ponent ; but, in fact, this department of science was

at that time too little understood to make it disgrace-

ful for Nollet to be in error with respect to the utili-

ty of conductors, or for Brisson to remain neuter

"upon this and other similar questions. He seems,

however, by no means to have adhered to the cha-

racter of neutrality in his anonymous Translation of

Priestley's History of Electricity, published in 1771>

and accompanied by notes, which exhibit a spirit of

acrimonious criticism, not at all calculated to en-

hance the merit of the work, which he wished to in-

troduce to the notice of his countrymen. He also

attempted, in an Essay on Waterspouts, published in

the Memoirs of the Academy, to explain a variety

of electrical phenomena, by means of the different

currents of fluid imagined by Nollet, but certainly

with very little success.

He afterwards undertook a course of experiments

on the Specific Gravity of Alcohol and Water, mixed
in different proportions, which led him to a conjec-

ture, at that time somewhat singular, that water was
not a homogeneous substance. He assisted M.
Trudaine, and other observers, in the experiments

which they made on Heat and Light with the power-
ful lens of Berniere ; and, in conjunction with M.
Cadet, he endeavoured to disprove the opinion of

Beccaria, that electricity has a power of reviving the

Metallic oxyds. He also made experiments on the

Refractive powers of fluids which might be substitut-

ed for flint glass, in the object glasses of telescopes

;

on the utility of diflFerent kinds of Steelfor magneti-

cal purposes ; and on the mode of renewal of the

Shells of some species of Snails.

In 1772, M, Brisson published a memoir on the

Specific Gravities of Metals, a subject which, in all

its extent, occupied a great portion of his attention

during twenty years of his life. The results of his

experiments, on a great variety of substances, were
collected into a single volume of Tables of Specific

Gravities, which was published in 1787. It was
principally fbr the use of students who attended his

lectures, that he published his Traite de Physique,
and his Dtctionnaire ; both of them containing ele-

mentary and popular information, rather calculated

exclusively for the immediate purpose which they
were intended to serve, than for being of permanent
utility in the promotion of the sciences. At a late

period of his life, he renewed his attention to the
subject of chemistry, when the discoveries of his ju-
nior contemporaries had given greater certainty and
precision to its laws

; and his last work was an Ek'
VOL. II. PART II.
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mentary Treatise on that science, intended for the Brisson

use of his pupils in the central school.
Briisot

His whole life was occupied in his studies, and the

history of his various works comprehends the history

of every thing that is to be recorded concerning
him. After eighty years of uninterrupted activity of
mind, an attack of apoplexy reduced him to a state

of second childhood, and effaced from his memory
even all traces of his native language, except a few
words of the dialect of Poitou, which he had spoken
when he was a boy. He died the 23d June I8O6;
and his place in the Academy was filled by M. Gay
Lussac. (Delambre, Mem. Inst. Par. VII. Hist,

p. I89.) (t.u.)

BKISSOT (John Peter), the chief of the Bris-

sotine or pure republican party in France, during the

early stages of the Revolution, was born at the vil-

lage of Ouaroille, near Chartres, in the Orleannois,

on the 14th of January 1754. His father, who was
a pastry-cook, gave his son a liberal education, and
Brissot became an author when he had scarcely left

College. He exhibited a decided predilection for

politics, and displayed an early zeal for republican

principles. The boldness of his writings against the

inequality of ranks excited the displeasure of the

Government, and subjected him to a prosecution and
imprisonment in the Bastile. Having been restored

to liberty through the influence of the Duke of Or-
leans, at the solicitation of Mad. de Genlis, he mar-
ried one of the Duchess's women, and soon after-

Avards went to England, with secret instructions, it is

said, from the Lieutenant of the police. Others as-

sert that he came over to London, to avail himself

of the freedom of the press in conducting a periodi-

cal publication, the design of which was to enlighten

the people of France on the subject of civil liberty.

It is certain that he endeavoured to maintain himself

in London by his literary talents ; but the failure of
this attempt subjected him to embarrassments from
which he was relieved by the liberality of a friend,

and he then returned to his native country.

Having again rendered himself obnoxious to the

government by an attack on the administration of
the Archbishop of Sens, he escaped a second im-
prisonment by a journey to Holland. During a
temporary residence at Mecklin, he published a pe-
riodical paper, called Le Courier Belgique. In the

beginning of the year 1788, he repaired to America;
but, on the approach of the revolution, he returned

to Paris, resolved to take an active part in the scenes
which were just preparing. He commenced his

revolutionary career in 1789, by the publication

of some pamphlets, and particularly of a Journal,

entitled Le Patriate Frangois. He belonged to the

Representation des Communes, whicli was formed in

the capital a short time previous to the memorable
14th of July. On the storming of the Bastile, the
keys were deposited with him. He was elected

President of the Jacobin Club ; and, in consequence
of his zeal and activity in the revolutionary cause,

he was appointed by his colleagues a Member of the
Comite des Recherches, which served as the model
of all those Committees which were afterwards suc-
cessively formed, under similar denominations, and
with similar objects ; such as the Comith de Survcil'

3 u
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Brissot. lame, de Surete Generate, de Saint Public, &c. Of
'"^^''^ this Committee Brissot was the president; and,

while in this situation, he acquired a number of

enemies. A French writer of the name of Morande

published at Paris, in J79I, a periodical pamphlet,

under the title of Argus, in which he assailed the

character of Brissot with great bitterness, represent-

ing his conduct in the most odious colours, and even

accusing him of robbery,—an accusation which,

there is reason to believe, was utterly calumnious.

On the flight of the royal family, in 1791, Brissot,

in concert with the Chevalier de Laclos, drew up the

famous petition of the Champ de Mars, demanding

the abdication of the king, which became the signal

for a dangerous insurrection, that was with difficulty

quelled, by the interposition of the National Guard.

, This circumstance is said to have been the occasion

of his quarrel with M. de Lafayette, to whom he

?3ad previously been zealously attached. At this pe-

riod, the republican faction began to assume a con-

sistent form, and to utter their sentiments with free-

dom and boldness. Brissot, who had been one of

its first and most zealous apostles, was returned a

Member to the National Assembly, in spite of the

opposition of the Court, to whom he had become

extremely formidable ; and from this time he dis-

played an implacable enmity to the king. The Na-

tional Assembly, attributing to Brissot talents which

he does not appear to have possessed, appointed him

a Member of the Diplomatic Committee, of which

he became the habitual organ ; and in this capacity

he was the constant advocate of the most violent

public measures, and never ceased to demand a de-

claration of war against all the powers of Europe.

In order to attain this object, it was necessary to re-

move the ministers, whose dispositions were favour-

able to peace. Brissot, accordingly, attacked them

all, but particularly M. Delessart, who was at the

head of the department of foreign affairs ;
and, by

repeated denunciations, he at length succeeded in

obtaining a decree of accusation against him. His

place was supplied by Dumouriez, under whose ad-

ministration war was declared against the Emperor

of Germany, on the 20th of April 1792. From this

period, however, the political influence of Brissot

began to decline. Robespierre, with whom he had

previously been intimately connected, now declared

himself his enemy, denounced him at the Jacobin

Club as a traitor to his country, and an enemy of the

people, and continued to persecute him with unre-

lenting rancour, until he finally effected his destruc-

tion. Alarmed at the storm which was gathering

around him, Brissot, in concert with the other lead-

ers of his party, attempted to form a reconciliation

with the constitutional royalists ; but this attempt

"having proved abortive, he reverted to his former

opinions and line of conduct, and continued to de-

nounce to popular vengeance all those whom he

knew to be attached to the king. But although

his writings may naturally be supposed to have

excited those dispositions among the people which

gave rise to the atrocities of the times, he had

no direct influence on the revolution of the 10th

of August, which appears to have been planned

and directed' by Danton, and the ferocious leaders

BUI
of the Orleans faction. He was chosen a Deputy to Brissot.

the National Convention for the department of the ^

Eure, where he played only an inferior part, and

was continually exposed to the rancorous attacks of

Robespierre. It was Brissot, however, who, as the

organ of the diplomatic committee, obtained the de-

claration of war against England and Holland, on

the 1st of February 1793. This may be considered

as the last act of his political life ; for, from thence-

forth, he was only occupied in defending himself

against his numerous enemies.

The party distinguished by the name of the

Mountain had now acquired a complete ascendancy,

and meditated the destruction of their opponents,

the Girondists, to which latter party Brissot was at-

tached. Having at length been proscribed, after

the revolution of the 31st of May, he was arrested

at Moulins, while attempting to make his escape into

Switzerland, sent to Paris, subjected to a mock-trial

before the revolutionary tribunal, and beheaded on

the 31st of October 1793, at the age of thirty-nine.

Brissot was somewhat below the middle size, a

little deformed, and of a feeble constitution. His

countenance was pale and melancholy, and he affect-

ed an extreme simplicity in his dress. With regard

to his intellectual character, his talents appear to

have been much beneath his reputation, and he cer-

tainly possessed more zeal than judgment. Notwith-

standing, however, the violence of his writings, decla-

mations, and public conduct, he was not deficient in

humanity ; and, in the intercourse of private life, his

manners are said to have been mild and accommo-

dating. As an author, Brissot has not much merit

;

his style is monotonous, verbose, and tedious ; and,

upon the whole, it is wonderful, that, with such slen-

der abilities, he should have acquired so great an as-

cendancy in public opinion. The best articles of

^his journal are said to have been written by his se-

cretary, Dupre. The following are the principal

productions of his pen :

1. Moyens d'Adoucir la Rigueur des Lois Pe-

nales en 'prance, Chalons, 1781, 8vo. 2. Un In-

dependant de I'Ordre des Avocats sur la Decadence

du Barreau en France, 1781, 8vo. 3. De la Ve-

rite, ou Meditations, &c. 1782, 8vo, 4. Le Phi-

ladelphien a Geneve, 1783, 8vo. 5. Theorie des Lois

Criminelles, 1781, 2 vols. 8vo. 6. Bibliotheque

Philosophique du Legislateur, du Politique, du Ju-

risconsulte, 1782-1786, 10 vols. 8vo. 7- Tableau

de la Situation Actuelle des Anglais dans les Indes

Orientales, &c. 1784-85, 8vo. 8. Journal du Ly-

cee de Londres, &c. published in monthly numbers,

1784, 8vo. 9. Un Defenseur du Peuple a VEmpe-

reur Joseph IL, sur son Reglement concernant I'Emi'

gration, &c. 1785, 12mo. 10. Examen Critique des

^Komges dans I'Amerique Septentrionale, par le

Marquis de Chatellux, 1786, 8vo. 11. Voyages en

Europe, en Asie, et en Afrique, translated from

the English, with notes, 1786, and 1790, 2 vols.

8vo. 12. Nouveau Voyage dans les Etats-Unis

de VAmerique Septentrionale, 1791, 3 vols. 8vo.

To the first volume of this work was prefixed the

life of Brissot, which was translated into English,

and published separately in 1794. Besides these

works, Brissot wrote a variety of pamphlets, and
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Brissot articles inserted in periodical publications, which it

H is unnecessary to enumerate. See the Life of Bris-

ocklesby.g^^^ above-mentioned, and the Biographic Univer-

BRITAIN. The history of England and Scot-

land is given under these separate heads in the

EncyclopcBdia, down to the Union of the Crowns in

the person of James VI
.

; from which period the his-

tory of the two countries is brought down to the

rupture of the peace of Amiens, under the article

Britain. In order to afford more time to digest a

comprehensive account of the great and important

events which have succeeded, and of which Britam

was the prime mover, we shall defer the continua-

tion of the history till we reach the word England.

BROCKLESBY (Richard), a Physician of

considerable reputation, was born in Somerset-

shire, on the lith of August 1722; and was de-

scended from a respectable and opulent Irish fa-

mily, belonging to the sect of Quakers. He re-

ceived his grammatical education at the Academy

of Ballytore, in the north of Ireland, and afterwards

pursued his medical studies at Edinburgh, and at

Leyden ; at which latter University he graduated, in

1745, choosing for the subject of his thesis, De Sa-
.

liva Sana et morbosa. In the following year, he

fixed his residcHce in London, with a view to prac-

tice ; and in 1751 was admitted a Licentiate of the

Royal College of Physicians, of which he afterwards

became a fellow ; after having received honorary de-

grees of Doctor in Medicine from the Universities

of Dublin and of Cambridge. The first publication

by which he became known to the world, was his

Essay on the Mortality of the Horned Cattle, which

appeared in 1746, and gained him considerable re-

putation ; and his practice extended itself with that

gradual and steady progress, which affords the surest

prospect of permanent and distinguished success.

His benevolent attention to his poorer patients, and

the general suavity of his manners, soon brought

him into notice, and procured him the esteem of a

wide circle of friends, especially among his profes-

sional brethren. In consequence of their recom-

mendation of him to Lord Barrington, he was ap-

pointed, in 1 758, Physician to the Army ; in which

capacity he served in Germany during the greater

part of the seven years' war ; and in the course of it

was chosen Physician to the Hospitals for British

Forces. The results of his observations during this

period were published in 1764, under the title of

Economical and Medical Observations, from 1738 to

1763, tending to the improvement of Medical Hospi-

tals, in one volume 8vo. He had already, however,

given to the public many proofs of the activity of his

mind, and the variety of his attainments. The

Transactions of the Boyal Society for 1747 (Vol.

XLIV.) contain a letter of his On the Indian Poi-

son sent over by Don Antonio de Ulloa ; and the

succeeding volume for 1747-8, a paper On the Poi-

sonous Root lately found mixed with the Gen-

tian. In the Transactions for 1755 (Vol. XLIX.)

are inserted his Experiments on the Sensibility and

Irritability of the several parts of Animals. He
also published, in different volumes of the Medical

Observations, the following papers, viz. I'ke Case
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ofa Lady labouring under Diabetes, in Vol. III.— B*pcklesby.

Experiments relative to the Analysis of Seltzer W
al-

ter ; and Case of an Encysted Tumour in the Orbit

of the Eye; in Vol. IV. His Dissertation on the

Music of the Ancients appeared in 1749; a"d his

Oratio Harveiana in 176O.

Dr Brocklesby was appointed, by his patron and

friend the Duke of Richmond, Physician-General to

the Royal Regiment of Artillery and Corps of En-

gineers ; an appointment that connected him much
with the laboratory of Woolwich, which he always

visited with pleasure. It was by his advice, indeed,

that a Professorship of Chemistry was added to the

establishment of the College ; and it was also by his

recommendation that the celebrated Dr Adair Craw-

ford was nominated the first Professor in this new

chair.

The life of a medical practitioner, absorbed in

the laborious duties of his profession, is sep&m
diversified with much incident ; and Dr Brocklfesby

was now arrived at that period when the approaching

infirmities of age demand some relaxation from la-

bour, and an exchange of the anxieties and fatigue

of practice, for the tranquil amusements of litera-

ture, and the solace of cheerful society. The frugal

use which he had. made of means originally slender,

but progressively augmenting by the increase of his

professional emoluments, by the addition of a pen-

sion from the Duke of Richmond, his half pay from

the army, and an estate which devolved to him on

the death of his father, had placed him in circum-

stances not only independent, but affluent, and en-

abled him to derive from retirement all the advan-

tages he had contemplated. His society was court-

ed on all sides ; and the circle of his friends compre-

hends some of the most distinguished literary men
of the age. He was, during the whole of his life, in-

timate with Burke. His acquaintance with this ex-

traordinary man, began at the school where they

both were educated, and soon ripened into the

most warm and most durable friendship. He was

also in terms of close intimacy with Dr Johnson,

and attended him in his last illness with the assidui-

ty and kindness of a friend. Dr Brocklesby is cha-

racterized in Bosweli's Life ofDr Johnson, as a man
whose reading, knowledge of life, and good spirits,

supplied him with a never-failing source of conver-

sation ; and several letters, addressed to him from

Dr Johnson, are preserved in that entertaining work.

One trait, however, is omitted, which does him great

honour. Understanding that Dr Johnson wished,

in the latter part of his life, to remove to the continent

for the recovery of his health, Dr Brocklesby im-

mediately made him an offer of an annuity of L. 100

during the remainder of his life ; and when this offer

was declined, pressed him to reside in his house, as

more suited to his health than the one in which he

then lived. The same generous disposition was ma-

nifested in his conduct to Burke, to whom he trans-

mitted L. 1000, as a legacy he had intended leaving

him, but which he thought would be of more use to

him at the present time. Dr Brocklesby was, in-

deed, the survivor of Burke, though only for a few

months ; for on his return from a visit which he paid

to liis widow at Beaconsfield, after dining with his two
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Brocklessby nephews Dr Thomas Young and Mr Beeby, of whose
education he had taken the principal charge, he ex-
pired suddenly a few minutes after retiring to bed,
without the least pain or previous illness. He left

his fortune, which was considerable, between his

two nephews, with the exception of a few legacies

to friends and distant relations. (w.)

BROKER, an agent or intermediate person ap-
pointed for the transactions of special business for

another, somewhat different from an ordinary factor

in functions and responsibility. Of this class, there
are various descriptions, exercising employments
without the smallest analogy, though all are bi'ought

under the general name of brokers ; and of these,

the principal are, Exchange-Brokers, whose province
is to ascertain the rates and relation of exchange be-
tween countries

;
Stock-Brokers, who negociate

transactions in the public funds
; Insurance-Brokers,

who eftect insurances on lives or property ; and
Pawn-Brokers. It is to the last that our attention

shall here be chiefly directed.

Pawn-Brokei's are a kind of bankers who advance
ttioney at a peculiar rate of interest, on goods im-
pledged for security of the capital ; and in case of
failure to redeem the goods within a limited time,

they may be sold to indemnify the lender.

A part of the population of every flourishing coun-
try consists of necessitous people, those frequently

belonging to a class whose skill contributes to its pro-

sperity ; but whose income, often slender and precari-

ous, cannot keep pace with the times, or support the

demands of an increasing family. Exposed also to

sudden disappointments and losses, they are forced,

from the want of pecuniary capital, to seek a tempo-
rary relief, by impledging their property for a cer-

tain sum, while they pay interest on the advance.

But this advance, in general, bears a very inconsi-

derable proportion to the value of the property,

whence its confiscation, by the increasing difficulties

of the owner, or of not being claimed on account of

death or removal, proves most advantageous to the

holder ; for, in the one case, he may become the ab-

solute proprietor himself, and, in the other, he se-

cures a high rate of interest originally stipulated.

Thus, a pawnbroker has an infinite superiority over

an ordinary banker ; the latter calculates only on the

credit of his debtor, which is frequently nominal

;

the former never makes an advance without being

put in possession of what exceeds it in value ; his

rate of interest is much greater, and the credit of
his debtor is of no importance. Nay it is rather

better that his circumstances should be desperate.

It thence results, that, like other trades, the number
of pawnbrokers will increase with the necessities of

the people requiring their aid, and, -on that account,

giving them employment, just as bankers, whose
issues increase when the calls of the public require a
more ample supply of a circulating medium. Thus
a strong inducement is continually held out to com-
mence the profession of a pawnbroker ; for all that

is required, is comprised in a licence of L. 10 yearly

to Government, a small capital, and an empty ware-

house. On such an establishment, business may be
done to a great extent in a very short time ; because

the securities increase in a much greater ratio than
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the debts, while the latter are void of any risk. We Broker

find in the city of London, that the number of
pawnbrokers lately amounted to no less than about
240, and it was calculated, that the property of ne-
cessitous persons in their possession, probably a-

mounted to a million Sterling. Their numbers also

had suddenly augmented, and they are still augment-
ing. In Edinburgh, on the contrary, which is not above
a tenth part of the size of the metropolis, there was
scarcely one a few years ago, and now the number
does not exceed a dozen. Therefore the number is

not one half in proportion to the population of the
two different places, which indicates fewer necessi-

tous people by a half in Edinburgh
;
arguing, either

that the inhabitants are more industrious and more
easily maintained, or less exposed to losses and fluc-

tuations.

But the temptations held out to those vi^ho, in

this manner, obtain possession of the property of
othei's to such an amount, and with so little refer-

ence to its value, combined with the natural pro-

pensity of mankind to take advantage of the ne-

cessities of their neighbours, long ago rendered
legislative interference necessary in regulating the

duties and interests of pawnbrokers. Besides, it was
of great consequence to check the facilities with

which stolen goods might be irapledged with, and
sold by them. Omitting, however, the older enact-

ments on these branches, we shall limit ourselves to

those of more recent date.

By the 99th chapter, of 39th and 40th George III.,
st,,tutor

it is provided, that for every pledge on which a Kates of
sum, not exceeding two shillings and sixpence, shall Pawnins

have been advanced, it shall be lawful to take one
halfpenny per month, as interest and indemnification

for ware house room ; one pennj- for five shillings

;

three halfpence for seven shillings and sixpence

;

twopence for ten shillings ; and if the loan does not
exceed forty shillings, the pawnbroker may take at

the rate of fourpence for every kalendar month, in-

cluding that which is current. For any sum exceed-
ing forty shillings and not above ten pounds, he may
take at the rate of threepence monthly per pound
Sterling. But these sums, though apparently incon-

siderable, are in fact high per centages, and far sur-

passing the legal rate of interest.

The pawner may redeem his goods within seven

days after the expiry of the first month, without pay-

ing any thing as interest to the pawnbroker on these

seven days ; and also, if the goods are redeemed be-

fore expiry of the first fourteen days of the second
month, the profits or interest of one month and a
half only are due. But if he fail to redeem them until

after the lapse of these fourteen days of the second

month, the pawnbroker may demand the profits of

the whole second month ; and the like regulation is

in force for every kalendar month subsequent.

Should the sum advanced on the goods in pawn ex-

ceed five shillings, it is enacted that a description of

the pledge shall be entered in a book by the pawn-
broker, and a note or ticket, an extract copy or dupli-

cate of the same, be delivered gratis to the impledger.

If the sum advanced be above five and under ten shill-

ings, the pawnbroker is entitled to a halfpenny for

this duplicate ; if above ten and under twenty, to one

5
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penny ; and for a copy of the entry of goods pawn-

ed for five pounds or more, fourpence may be taken,

but nothing higher. Further, an account of the

amount of profits shall be written on this duplicate

when the goods are redeemed ; and pawnbrokers are

bound always to produce their books when required.

They must likewise exhibit a table of their profits in

conspicuous characters in the place where they carry

on their business, and register their name and pro-

fession over their doors, under •-a penalty of ten

pounds.

By the seventeenth section of the statute, it is de-

clared that all goods and chattels which are pawned

or impledged, shall be deemed to be forfeited, and

may be sold at the expiration of a year, from the

date of pawning. But the impledger is, to a certain

degree, protected by another clause, prohibiting

pawnbrokers from purchasing goods in their own
custody. If any sum above ten shillings, and not

exceeding ten pounds, has been lent, the goods shall

be sold by public auction after expiration of the year,

under strict regulations in respect to previous adver-

tisement, and publication of catalogues, specifying,

in addition to their description, the month in which

they were impledged, as also the name and place of

abode of the pawnbroker. But it is provided that

pictures, prints, books, bronzes, statues, busts, carv-

ings in ivory and marble, cameos, intaglios, musical,

mathematical and philosophical instruments, and

china, shall be sold only at four times in the year;

namely, the first Monday of January, April, July,

and October, and on the following day if the num-

ber of articles render it necessary. Thus the im-

pledger may redeem his goods at any time within a

year, on payment of the statutory profits on the

money lent, but, on his failure, they may be sold.

Should he give notice to the pawnbroker before the

year closes, of his intention to redeem, the sale must

be postponed until three months subsequent to its

termination. When the sale has actually taken

place, the pawnbroker is entitled to appropriate only

so much of the price received as shall cover his own
advances, the statutory profits and costs, and must

pay the residue to the owner on demand, within

three years, under high penalties in event of re-

fusal.

Pawnbrokers are prohibited from lending money
to persons below twelve years of age, or to those

who are intoxicated ; nor may they receive any

goods in pawn before eight in the morning, or after

nine at night, between Michaelmas and Lady-Day

;

nor before seven in the morning and after ten at

night, during the remainder of the year ; but with

some exceptions which the statutes explain.

A great many enactments are comprised in the

statute 39th and 40th Geo. III., respecting the penal-

ties of unlawfully pawning goods the property of

another, and those of forging any notes or memo-
randums regarding them ; likewise as to the appre-

hension and punishment of persons offering goods to

pawn who cannot give a good account of themselves.

The facility with which loans might be obtained

from pawnbrokers on stolen goods, had previously

rendered it an object of anxiety with the Legisla-

ture to detect offenders. Jience an act was passed
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broker.in the Spth of Geo. II. cap. 30, after many preced-

ing ones, annexing the pain of transportation, for

fourteen years, to the reset of stolen goods : and by
a statute of the preceding year, it was made lawful

for a pawnbroker, or other dealer, his servants or

agents, to whom any goods should be offered to be
pawned, exchanged, or sold, which he suspected to

be stolen, to seize and detain the person offering the

same, for the purpose of being examined by a jus-

tice, who was empowered, if he saw any reason to

suppose that the goods had been unlawfully obtain-

ed, to commit the persons offering the same to pri-

son, for a period not exceeding six days. Never-

theless all prohibitions are found ineffectual in prac-

tice ; and although pawnbrokers, in the metropolis,

are entitled to carry on their trade only on taking

out an annual licence of L. 10, and of L.5 if in any
other part of the kingdom, nothing is liable to great-

er abuses. It is not uncommon for sharpers and

swindlers to obtain such licences, and, taking advan-

tage of the necessitous or unwary, to exercise all

possible deceptions on them. Such persons are in-

variably the receivers of stolen goods, on which ad-

vances are made without scruple, from well-knowing

that no one will ever return to reclaim them
;
and,

besides, the goods may safely be sold, for the same
reason, before the statutory period expires. With-

out any regard to reputation or integrity, it has

proved so easy to be established a pawnbroker, that,

it is alleged, persons confined to the hulks on the

Thames have even been able to obtain licences to

carry on a trade in the very place of their punishment.

However lucrative the business of pawnbrokers Evils inse-

may be to those who follow it, doubts are entertained P*''''^p

whether the toleration of them be not an evil to thCj^g™
^^^"*

public. They are, indeed, temporarilj' useful, to

persons in the most necessitous circumstances

;

but as it is impossible, by any Legislative inter-

ference, to bring them under that control which

would be desirable,—as their interests are always at

variance with the interests of their employers,—and
as mankind, under the pressure of necessity, are re-

strained by no sacrifice in seeking momentary relief,

ultimate considerations are too often overlooked.

Hence the first resort for aid frequently leads to a se-

cond, and then to others successively, while the pro-

perty originally impledged remains unredeemed, and
all the rest belonging to the owner gradually diminish-

es, until he is left destitute. It is the poor and necessi-

tous only who avail themselves of raising supplies on

their goods, to ward ofi' some impending evil, and it

is surprising how low such transactions are carried.

Nay, the statute itself illustrates the nature of this

miserable traffic more forcibly than could be done in

other terms. It is enacted, that if, at the period

of redeeming the goods impledged, there shall be a

certain sum due of interest and profit, of which the

lowest denomination shall be a farthing, and the re-

deemer " shall not be able to produce and pay to the

Pawnbroker a current farthing, which shall be to

the satisfaction and liking of such person or persons

as are to receive the same, but shall, in lieu thereof,

tender to such person or persons to receive the

same, one halfpenny, in order to discharge the said

remaining farthing so due, as aforesaid, the said
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. vant or agent, to whom such tender of a halfpenny

shall be made, shall, in exchange thereof, deliver un-

to such person or persons so redeeming goods as

aforesaid, one good and lawful farthing of the cur-

rent coin of this kingdom, or, in default thereof,

shall wholly abate the said remaining farthing from
the total sum to be received" from the redeemer.

But it is not only in the view of the indigent yield-

ing to the pressure of necessity, in parting M^ith their

property for an inconsiderable value, that society

suffers an injury. The thoughtless and depraved

here find ready means of gratifying their propensi-

ties, by the assistance of the pawnbroker's shop, and

thousands part with their apparel and furniture for

what is, the next moment, wasted in intoxication.

Besides, the facility of obtaining the reception of

stolen goods, is attended with the most pernicious

consequences, and the most powerful encouragement

to theft. Notwithstanding the law anxiously endea-

vours to secure property to its owners, by imposing

penalties on those who offer it in pawn, and in ordain-

ing it to be restored by the pawnbroker, cases in-

numerable may be figured, where the pawnbroker

cannot discriminate what is the genuine property of

any individual in particular, and where it is not only

difficult, but may prove impossible, to bring an of-

fender to justice. In the present year (1817)) an asso-

ciation, more immediately resulting from the pressure

of the times, has been formed in Edinburgh, for the

purpose of aiding those with advice and information

who have dealings with pawnbrokers. Its special ob-

ject, we believe, is, to w^arn the ignorant of the laws

under which their property is protected.

The banks called Savings' Banks may probablyprove

a beneficial substitute for resort to the pawnbroker.

Sums amounting to a shilling and iipwards are receiv-

ed, and bear interest at 4 per cent, when accumulated

to twelve shillings; thus enabling the labourer, or

mechanic, or artisan, to preserve the remnant of

his weekly wages, and convert it to advantage.

Loans, not exceeding L. 5, are made, free of inte-

rest, to the necessitous under temporary pressure,

whereby their little property may remain entire.

Banks of this description are, at the present mo-
ment, rapidly disseminating throughout the different

parishes and towns of Scotland, and their outset has

been attended with one decided benefit, in diminish-

ing the resort to alehouses, where the earnings of la-

bour, too small to form an object for preservation,

quickly disappeared. In some towns of Italy we have

understood there are charitable institutions of a mixed
nature between pawnbroking and banking. There,

an advance seems to be made on goods, impledged

at a certain rate of interest by some, and by others

money is received and returned, with 7 per cent., at

the termination of a year. The transactions of these

institutions, however, are not completely explained,

either as to the security given or the advantage de-

rived.
^

(s.)

BRONZING. A combination of metals which

has received the name of bronze was employed by
the ancients in the fabrication of different utensils,

and in casting busts, statues, and other subjects,

cither larger or smaller than life. The Egyptians,

Greeks, and Romans, nations which subsisted long

and were familiar with the most refined state of the

arts, used this compound metal in the greater part

of the decorations of those magnificent temples

and palaces, whose ruins only have remained to

later eras. But amidst the general wreck there are

still some fragments preserved, which indicate the

perfection which was attained in the employment of

bronze. The wealth of some ancient cities was esti-

mated by the number of their brazen statues ; and
Delphos, Athens, and Rhodes, are reported to have

each possessed three thousand. Some distinguished

Romans adorned the public edifices of their city in this

manner ; and so strong a propensity was excited for

multiplying such works, that an observation became
current, that, " in Rome, the people of brass were not

less numerous than the Roman people.'' It has been
remarked, that the works which we now execute in

iron or steel were little known to the ancients ; that

their arms and armour were usually of brass, or the

compound now alluded to ; and a set of surgeons' in-

struments consisting entirely of bronze was found

not long ago at Pompeii.

Bronze is extremely hard, sonorous, more brittle

than brass, and more fusible than copper, from

which, and its not being liable to tarnish, it is pecu-

liarly adapted for casts of statues. Various nations have

compounded the metals employed in different pro-

portions. The Egyptians are said to have taken

two- thirds brass and one-third copper. According

to Pliny, the bronze of the Grecians was formed in

the same way, with the addition of one-tenth part

of lead and a twentieth of silver ; which proportions

were adopted by the Romans. In modern times,

bronze is generally composed of two-thirds of cop-

per and one-third of brass, and sometimes small

quantities of lead and zinc have been added. These

latter render the cast more compact and brilliant

;

and the combination of different substances occasions

the readier fusibility of the whole than when sepa-

rate. The ancient bronzes, however, present a dif-

ference in appearance and composition from those

executed by the moderns, and the fact is ascertained

in respect to the metallic proportions by skilful che-

mists on analysis. An illustration of this fact is

sometimes given in the four celebrated horses of

bronze, supposed to be the work of Lysippus, a Greek

artist; which were brought from Venice, by command
of Bonaparte, to the Thuilleries at Paris.

The casting of bronze statues is a nice and diffi-

cult art, requiring long experience and the judicious

management of a great apparatus. An exact model

must be made of the subject to be cast, and nicely

coated over with wax not less than an inch thick,

on which the artist works the impression meant to

be taken. A mould is then formed, consisting of

several hollow pieces of wood or other resisting sub-

stance, filled with a mixture of clay and sand, which

is applied to the model, in order that its outline may
be received. The mould being united together, is

perforated by a number of channels, and the melted

metal being discharged from a furnace by means of

these into the interior, thus produces the cast. When
cold, the external covering is taken off, and the sub-

jects appear as if covered with spines, which are the
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»»ziii?. channels filled with metal ; they are removed by saws,

files, and chisels, and any imperfections on the sur-

face being corrected, the whole is completed. But

this in detail is a tedious, laborious, and expensive

process; and the difficulty of producing beautiful

works in bronze, conspires to give them a high value

in the estimation of the lovers of the arts. In ge-

neral, the natural colour of the composition remains

unaltered, and with the lapse of time, tends to black,

or particular shades of green; but some artists

render it black artificially, or give it a green colour

from the first. It is the delicacy of the workman-

ship, however, that constitutes the value of bronzes,

not the colour, because it is the former alone which

constitutes the difficulty, and calls for the skill of the

artist. Colossal figures are sometimes obtained in

bronze ; but more usually, when of very large dimen-

sions, they are formed by the union of several pieces,

and are hollow within ; as is also the case with some
of those of smaller size. Considerable premiums

have been offered by the Societyfor the Encourage-

ment of Arts, for promoting the execution of bron ze

figures in England, but few have been claimed.

Nevertheless, British artists have produced several

very creditable works, if we take the low condition

of sculpture in view ; but either from want of skill

or practice,, neither the bronzes of this Island-nor of

the Continent rival the masterpieces of antiquity.

Perhaps it is only the best specimens which are pre-

served, and many of inferior note have been allowed

to decay, or cease to attract attention ; and in tSiis

way we may partly account for our own inferiority.

The substances on which bronzing is employed
iig. are either metals, wood, ivory, clay, or plaster ; but

more general preference is given to wood or plaster.

The colours are of various shades and intensity ; th eir

composition and application being in a great mea-
sure arbitrary, according to the will of the artiist.

This art is nothing but a species of painting, far from
the most de^Hcate kind

;
and, when applied to plaster

figures, may be done either with or without cement,

the latter rendering it more durable. One principal

ingredient in bronzing is gold-powder, for the prepa-

ration of which the following receipt is given. A
quantity of leaf-gold is ground with virgin honey on

a stone, until the texture of the leaves be complete-

ly broken, and their parts divided to the most mi-

nute degree. The mixture of gold and honey is

then removed from the stone, and put into a basin

of water, whereby the honey may be melted, and
, the gold freed from it ; and the basin is allowed to

stand at rest until the gold subsides. When it does

so, the water is poured off, and fresh quantities are

added, until the honey be entirely washed away;
after which, the gold is put in paper, and dried for

use. This is the true gold powder; besides which,

there is another, called German gold, in commion
use ; and also a third, called aurum mosaicum or

musicum, greatly employed in bronzing, and is thus
prepared. A pound of tin, seven ounces of flour of
sulphur, half a pound of purified quicksilver, and the
same quantity of sal ammoniac, are taken as the ac-
cessary ingredients. The tin being melted in a cru-
cible, the quicksilver is added to it

;
and, when this
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mixture is cold, it is reduced to powder, and ground Bronzing,

with the sal ammoniac and sulphur vmtil the whole
be thoroughly mixed. They are then to be cal-

cined in a mattrass, and the sublimation of the other

ingredients leaves the tin converted into the aurum
mosaicum, which is found at the bottom of the glass

like a mass of bright flaky gold-powder. Should any
black or discoloured particles appear, they must be
removed. The sal ammoniac used here must be
very white and clean, and the mercury quite pure,

and unadulterated with lead. These colours are

commonly employed in bronzing ; but when a shade

more of a red, resembling copper, is required, it can
easily be obtained by grinding a very small quantity

of red lead along with them. Copper powder may
be procured by dissolving filings or slips of that me-
tal with nitrous acid in a receiver. When the acid

is saturated, the slips are to be removed
;
or, if filings

be employed, the solution is to be poured off from
what remains undissolved. Small iron bars are then

put in, which will precipitate the copper from the

saturated acid, in a powder of the peculiar appear-

ance and colour of copper ; and the liquid being

poured from the powder, this is to be washed clean off

the crystals by repeated levigations. In addition to

these compounds, we may name gold size, which is

of particular use in bronzing, and several other

branches of the arts. This is prepared from a pound
of linseed-oil, with four ounces of gum animi. The
latter is gradually supplied in powder to the oil,

while boiling, and it is necessary that it should be
stirred with every successive dose, until the whole
be dissolved and incorporated with the oil. The
mixture is still allowed to continue boiling, until a

small quantity, when taken out, appears of a thicker

consistence than tar, and the whole being then strain-

ed through a coarse cloth, is put aside. When used,

it must be ground with as much vermillion as will

render it opaque, and, at the same time, diluted

with such a quantity of oil of turpentine as will

bring it to a proper consistence for working freely

with the pencil.

In regard to the operation of bronzing itself, if a

cement is to be used, the powders now described

may be mixed with strong gum water or isinglass,

and laid on the subject with a brush or pencil; in

doing which, some artists recommend beginning at

the bottom, and proceeding upwards. By a different

process, gold size, prepared with a due proportion of

turpentine, may be taken, and the subject covered

with it ; then being allowed to dry very nearly, but

still preserving a certain clamminess, a piece of soft

leather wrapped round the finger is dipped in the

powder, and rubbed over the work ;
or, what is

judged preferable, it may be spread with a soft

camel-hair pencil. The whole, now covered, must

be left to dry, and the loose powder then cleared

away by a hair pencil also. Here the principal

nicety consists in ascertaining the proper period of

dryness for applying the powder, as much of the

effisct depends on it. But this method of bronzing is

esteemed better, because the gold size binds the

powders to the ground, without any hazard of their

scaling or rubbing off, which sometimes happens
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Jlronzing when gum or isinglass are employed. The precise

II tint of bronzing is regulated by taste ;
and, indeed,

^^osses^^
^ pgj-ceptible difference appears both in an-

^ cient and modern statues, resulting either from age

or the metallic proportions.

Bronzing on wood may be effected by a parti-

cular process, somewhat varying from the general

rules. Prussian blue, patent yellow, raw umber,

lamp-black, and pipe- clay, are ground separately,

with water, on a stone, and as much of them as

will make a good colour put into a small vessel

three-fourths full of size, not quite so strong as

vphat is called Clean Size in gilding. This mix-

ture is found to succeed best on using about half

as much more pipe-clay as of the rest; but this

depends on taste and fancy in preferring a peculiar

tint. The wood being previously cleaned and smooth-

ed, and coated with a mixture of clean size and

lamp-black, receives a new coating with the preced-

ing ingredients, twice successively, having allowed

the first to dry ; afterwards the bronze-powder is to

be laid on with a pencil, and the whole burnished or

cleaned anew, observing to repair the parts which may
be injured by this operation. Next, the work must

be coated over with a thin lather of Castile soap,

which will take off the glare of the burnishing, and

afterwards carefully rubbed with a woollen cloth.

The gangrenous appearance of the cavities is effect-

ed by slightly wetting them with a camel-hair pencil

dipped in the lather, and then sprinkling them with

a little dust of verditer gum. The superfluous pow-

der may be rubbed off when dry.

In bronzing iron, the subject should be heated to

a greater degree than the hand can bear, and Ger-

man gold, mixed with a small quantity of spirit of

wine varnish, spread over it with a pencil. Should

the iron be already polished, it is necessary to heat

it well and moisten it with a linen rag wet in vinegar,

on purpose to obscure the glare, that the bronze-

powder may be sufficiently incorporated with the

surface. There are other methods of accomplishing

the same object, as by employing some coloured

mordant, when the iron is not to be exposed to heat,

and spreading the bronze over the mordant, when
half dry, with a pencil.

Bronze is injured by humidity ; and it is said not

to preserve its proper quality beyond ten years ; but

it may be renewed, in which case the subject must

be completely cleaned.

There is an analogous method of silvering casts of

plaster of Paris, and other substances, which is also

called Bronzing, and conducted after the manner
above described, but it is not in general repute.

Conjectures have been entertained, that artists

originally resorted to bronzing solely for the purpose

of correcting the glare of colours ; but this is ex-

ceedingly improbable, and it is certainly unnecessa-

ry to seek farther than the inducement of easily

imitating metallic figures esteemed by the curious.

This art has, of late years, come into very general

use, and has received many improvements. (s.)

BROSSES (Charles de), first President of the

Parliament of Burgundy, was born at Dijon, on
the 17th of February 1709. He studied law, with
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a view to the magistracy, but without neglecting R
literature and the sciences, to which he discover-
ed an early and decided attachment. His study
of the Roman history excited in him a strong de-
sire to visit Italy, which he accordingly traversed
in 1739, in company with his friind M. De Sainte-
Palaye. On his return to France, he pubHshed
his Lettres sur I'efat Actuel de la Ville Souterrania
cTHerculmieun'i

, Dijon, 1750, 8vo,—the first work
which had appeared upon that interesting subject.

A Collection of Letters, written during his Italian

tour, entitled Lettres Hidorique et Critique, in 3 vols.

8vo, was published at Paris after his death without tlic

consent of his family. In 176"(» he pubhshed a disser-

tation Sur le Culte des Dieux Fetiches, 12mo, which
was afterwards inserted in the Encyclopedia Metko'
dique. At the solicitation of his friend Bulfon, De
Brosses undertook his Histoire des Navigatiofis aux
Terres Australes ; which was published in 1756, 2
vols. 4to, with maps, by Robert de Vaugondy. It

was in this work that De Brosses first laid aovvn the

geographical divisions of Australasia and Polynesia,

which were afterwards adopted by Pinkertou, and
succeeding geographers. In 1765 appeared his

Traite de la formation Mechanique des Langiies

;

a work distinguished by much research, and con-

taining many ingenious hypotheses ; but, at the same
time, marked by that love of theory which is so apt

to imbue the cultivators of etymological science.

De Brosses had been occupied, during a great

part of his life, in making a translation of Sallust,

and in attempting to supply the chasms in that cele-

brated historian. At length, in 1777? he published

rHistoire du le Siecle de la Republiqiie Romaine, 3

vols 4to,-—a work which would probably have met
with great success, had the style corresponded with

the interest of the subject, and with the author's

historical sagacity, and depth of research. To the

history is prefixed a learned life ot Sallust, which

was reprinted at the commencement of the transla*

tion of that historian by De Lamalle. After the

death of De Brosses, a Supplement was added to this

work, from his MSS. containing the various read-

ings, fragments, and an Index of the authors from

whom they are taken. This Supplement, which

should be placed at the end of the third volume, is

wanting in some copies.

These literary occupations did not prevent De
Brosses from discharging with ability his official du-

ties, nor from carrying on a constant and extensive

correspondence with the most distinguished literary

characters of his time. During the leisure afforded

him by the suspension of the Parliaments, in the

year 1771, he applied himself with greater vigour to

literature. In 1758, he succeeded the Marquis de
Caumont in the Academic de Belles Lettres ; but

was never admitted a member of the French Acade-

my, in consequence, it is said, of the opposition of

Voltaire, who entertained a dislike to him.

De Brosses died on the 7th of May 1777- He
was a man no less distinguished for ease and vivaci-

ty in the general intercourse of society, than for the

extent and variety of his literary attainments. Be-

sides the works we have already mentioned, he wrote
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several memoirs and dissertations In the collections

of the Academy of Inscriptions, and in those of the

Academy of Dijon. He also contributed a number

of articles to the Dictionnaire Encyclopedique, on

the subjects of Grammar, Etymology, Music, &c.

and he left behind him several MSS. which were

unfortunately lost during the Revolution. See the

JBiographie Universelle. (h.)

BROUSSONET (Pierre Marie Auguste), a

distinguished French Naturalist, born at Montpellier,

February 28, I76I. His father was a respectable

schoolmaster in that town, who, perceiving the avidity

with which he received instruction of every kind, took

pains to store his mind with knowledge at an early

•age. It appears fi"om his writings that he was at

first educated for the medical profession. The opi-

nion entertained in the university of the success with

which he pursued his studies, was proved by his be-

ing appointed to fill a Professor's chair when he was

only eighteen years of age. So great, indeed, was

the reputation he had acquired, that when he offer-

ed himself as candidate, a few years after, for a seat

in the Academy of Sciences, he was elected a mem-

ber by an unsmimous vote ; a circumstance which had

hitherto been without example since the foundation

of that learned body. Botany seems to have been

the science to which he was at first chiefly devoted

;

and he laboured with much zeal to establish the

system of Linna;us in France. In pursuit of this

great object , and with a view of extending his know-

ledge of the science, he visited Paris, and studied

every museum and collection from which he could

derive instruction in the different branches of natu-

ral history. He next came to England, where he

was admitted, in 1782, an Honorary Member of the

Royal Society. It was also at this period that he

published his work on Fishes, describing the most

rare species of this class of animals, under the title

of Ichthyologia, sisten's Piscium Descriptiones et

Icones. London. On his return to Paris, he was ap-

pointed pc.'rpetual Secretary to the Society of Agri-

culture, an ofHce which the Intendant Berthier de

Sauvigny purposely resigned, that it might be filled

by Broussonet.

A life thus dedicated to the pursuits of science,

was not likely to be chequered by any remarkable

vicissitude. But the Revolution, which soon broke

out in France, and for a long time unhinged all the

ordinary relations of society, had already involved in

its vortex, not only the ambitious and the turbulent

spirits of the nation, but also the peaceful votaries

of science. In 1789, he was nominated a Member
of the Electoral College of Paris, an office which

required him to serve as Magistrate, whenever his

colleagues were in need of assistance in the exercise

of their functions. On the first day when he was

called upon this duty, as he was proceeding to the

Hotel de Ville, he had the misfortune to see his

friend and protector, Berthier, barbarously murder-

ed by the populace. His own life was frequently ex-

posed to great danger during the tumults that en-

sued, and when he had the charge of superintend,

ing the supply of provisions for the capital. In 1791',

he had a seat in the Legislative Assembly ; but, dis-

gusted with politics, he quitted Paris the year fol-
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lowing, and repaired to his native city. Persecution Broiwsonei

followed him in his retreat, and he was glad to effect
jjy„^>|[e,

his escape to Madrid, after encountering many dan-

gers. But though well received and liberally assist-

ed by the Literati of that city, the malignity of the

French emigrants, who could not pardon his having

held any office under the Revolutionary Government,

still pursued him, and drove him from Spain, and
afterwards from Lisbon, where he had sought ano-

ther asylum. He at last went out as physician to an

embassy which the United States sent to the Empe-
ror of Morocco, He was furnished with the means
of equipping himself by the generous assistance of

Sir Joseph Banks, who, informed of his distresses,

nobly sent him a credit for L. 1000. After re-

siding for some time at Morocco, during which he
lost no opportunity of pursuing his favourite science,

he obtained from the French Directory permission

to return to France ; and he was appointed by them
Consul at the Canaries, in which capacity he resid-

ed for two years at Teneriffe. On his return, in 1796,

he was chosen Member of the Institute, and was re-

instated in his botanical Professorship at Montpellier,

with the direction of the botanical garden. He was
afterwards elected a Member of the Legislative

Body, and died of apoplexy, July 27, 1807. France

is indebted to him for the introduction of the Meri-

no sheep and Angola goats.

Besides the work on fishes, already noticed, the

following are his principal productions: 1. Varice

positiones circa respirationem, Montpellier, 1788. 2.
^

Essai sur V Histoire naturelle de quelques especes de

Moines, decriie a la maniere de Linnee, 8vo. 1784,
which is a translation of a Latin Satire on the monks,
the original of which appeared in Germany in 1783.

3. Annee rurale, ou Calendrier a Vusage des Cultiva-

teurs, in 2 vols. 12mo. Paris, 1787-8. 4. Notes

pour servir a Vhistoire de I'Ecole de Medecine de Mont-
pellier pendant I'an VI. 8vo. Montpellier, 1795. He
was also a conductor, conjointly with Parmentier,

Dubois, andLefebure, of La feuilledu Cidtivateur, in

8 vols. 4to, published in 1788, and the following

years. (w.) .

BRUCKER (James), Theologian, Historian,

Philologer, and Biographer, was born at Augs-
burgh on the 22d of January 1696. His father, who
was a respectable burgher, destined him for the

church, and his own inclinations according with his

father's wishes, he was sent, at the usual age, to pur-

sue his studies in the University of Jena. Here he

took the degree of Master of Arts in 17I8 ; and in

the following year he published his T'entamen Intro-

ductionis in Historiam doctrincB de Ideis, in 4to ; a
work which, having afterwards amplified and com-
pleted, he republished under the title of Historia

Philosophica doctrines de Ideis, at Augsburgh in 1723.

He returned to his native city in 1 720; but here his

merit having attracted envy rather than recompence,

he was induced to accept of the office of Parish Mi-
nister of Kaufbevern in 1724. In the same year

he published a memoir, De Vita et Scriptis Ct.

Eiingeri, Augs. 8vo. His reputation having been

at length established by these learned works, in

1731 he was elected a Member of the Academy o£

Sciences of Berlin, and soon thereafter he was ia*

3 X
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Brucker. vited to Augsburgh to fill the honourable situation of

^V^^ Pastor, and senior Minister of the church of St Ul-
ric. He published, in the same year, three disser-

tations relating to the history of philosophy, under
the title of Otiuni Vindelicum, sive Meletematum
Uistorico'philosophicorum triga, Augsburgh, 1731,

8vo. Besides several smaller dissertations on Bio-

graphi/ and Literary History, printed at different

times, and which he afterwards collected in his Mis-
cellanea, he published at Ulm, in 1737, Neue Zu-
saetze verschiedner Vermehrungen, &c. zu den hurtzen

Fragen aus der Philosophischen historie, 7 vols. 12mo.
This work, being a history of philosophy in question

and answer, contains many details, especially in the

department of litei*ary history, which he has chosen

to omit in his greater work on the same subject.

He was forced, by the booksellers, in opposition to

his own opinion, to adopt the erotematic method,

which at that time had been rendered popular by
the »w4*itings of Hubner and Rambach.

In 1741, at Leipsic, appeared the first volume of

his great work, Historia Critica Philosophise, a mun-
di incunabulis ad nostram usque cetatum deductn. Four
other ponderous quartos, completing the first edition

of this elaborate history, followed in 1744. Such

was the success of this publication, that the first im-

pression, consisting of four thousand copies, was ex-

hausted in twenty-three years, when a new and more
perfect edition, the; consummation of the labours of

half a century devoted to the history of philosophy,

was in 17§7 given to the world in six volumes quarto.

The sixth volume, consisting entirely of supplement

and corrections, is applicable to the first as well as

to the second edition. Of the merits of this work,

we shall speak in the sequel.

His attention, however, was not wholly occupied

by this stupendous undertaking : the following books

would ofthemselves have been sufficient to exhaust the

industry of any ordinary author. Pinacotheca Scrlp-

torum nostra cetate Uteris iilustrium, &c. Augsbiirgh,

1741-55, folio, in five decads. Ehren Tempel der

Deiitschen Gelehr samJceit in tjuelschen die Bildnisse

gelehrter Maenner unter den Deutschen aus dem
XV. XVI. and XVII. Jahrhundert aiifgestellet, und
ihre Geschichte, &c. outuoor/en sind, Augsburgh,

1747-49, 4to, five decads: Institutiones Histories

Philosophicce, Leipsic, 1747, 8vo, a second edition,

ibid. 1756; and a third has been published since

Brucker's death, with a continuation by Professor

Born of Leipsic, in 1790 : Miscellanea Historice

Philosophicce Literarus criticcB olim sparsim edita

nunc tino Jasce collecta, Augsburgh, 1748, 8vo :

Erste Anfangsgrunde der Philosophischen Ges-

chichte, als ein Auszug seiner grossern Werke.

Zweyte Ausgabe, Ulm. 1751, Svo. He likewise

superintended and corrected an edition of Luther's

translation of the Old and New Testameni, with a

Commentary extracted from the writings of the Eng-

lish Theologians, Leipsic, 1758-70, folio, six parts.

His death ensued before this work was finished,

which has since been accomplished by Teller. He
died at Augsburgh in 1770 ; and he may be added
to the catalogue of Huetius, to prove that literary

Jabour is not incompatible with sound health and

longevity. See Saxii Onomasiicon—Biographic Uni- Bnic
verselle.—Gesner's Isagoge.

It is only by his writings on the history of Philo-
sophy that Brucker is now known in the literature of
Europe. In this study, his great work forms an import-
ant ajra, and even at the present day it is the most
extensive and elaborate upon the subject. It is,

however, a work of which the defects are great, and
its errors have been important in their consequences,
in proportion to the authority it has acquired. We
shall, therefore, hazard a few general observations on
the defects which chiefly detract from the perfec-
tion and utility of the Critical History of Philo-
sophy.

If Brucker had carried into this study a penetra-
tion equal to his diligence ; and had his general com-
prehension of the scope and nature of the subject
been correspondent to the elaborate minuteness of
his details : he would have left us a work which
might have had some pretensions to be considered
as a rational history of human opinion. He lived,

however, at a period when these different qualities

were only beginning to be conjoined ; and when as

yet the history of Philosophy had *been written
mere]}' as a chronicle of the passing theories of in-

dividuals and sects. To give to the science of his-

tory a regular and connected form, and to arrange
the narrative of successive events, and still more of
successive opinions, according to the relation they
bear to principles of established influence, was an at-

tempt of which few in that age had any conception,
and of which Brucker certainly had none. In civil

bistory, it was then believed, that the historian had
fulfilled all the duties of his office, if he strung to-

gether the events which were known, or believed to

have occurred, in good language, and garnished them
occasionally by a few general reflections on the ab-
solute motives of human action. A very different

notion is now held of the functions of the historian.

He who at present attempts to write the history of
any country, must reflect before he begin, what
were the chief occurrences in that history, and what
were the revolutions which the ntianners and consti-

tution of that particular nation have undergone. He
must bear with him, from the commencement to the
conclusion of his labours, a constant impression that

every occurreiu;e should be more or less considered,

not only as it took place, and as it bore an influence

on contemporary affairs, but as it may remotely have
contributed to the events, and the opinions, and the
character of succeeding times. But if this be true

in regard to the histories of particular nations, it is

evident, that by how much the traces of opinions are

more -fight and evanescent than those of events,—by
how much the speculations of philosophers, whose
writings have either perished or come down to us

mutilated and obscure, are more difficult to be appre-

ciated in their causes, and connections, and conse-

quences, than the actions of warriors and statesmen

;

by so much the more is it necessary in philosophi-

cal than in civil history, to combine reasoning with

erudition, and to substitute the researches of the

philosopher for the details of the chronicler. History

and philosophy are two different things ; and he who
11
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would write the history of philosophy must excel in

both. Bacon had long ago required this union, and

had pointed out the manner in which the historian

of literature should endeavour to establish those

principles of connection, which constitute the soul

and charm of such a history ; how by detecting the

union of effects and causes, he might be enabled to

determine the circumstances favourable or adverse

to the sciences; and how, in short, by a species of

enchantment, he might evoke the literary genius of

each different age. The fulfilment of this plan was,

however, far beyond the capacity of Brucker ; and

was an undertaking of which he had even no con-

ception. Better qualified by nature and education

for amassing than arranging materials, he devoted

his principal attention to a confused compilation of

facts, leaving to others their application, the dis-

covery of their mutual connections, and the forma-

tion of the scattered fragments into a whole.

The merit of his great work consists entirely in

the ample collection of materials. The reader who

would extract any rational view of the progress of

opinion, must peruse it with a perpetual commenta-

ry of his own thoughts. He will find no assistance

from his author, in forming any general views, or in

tracing the mutual dependencies of the different

parts of the subject. Brucker has discovered the

fountains of history ; but he has made us drink of

them without purifying the draught. Even in this

respect, his merit has been greatly overrated. Vast

as is the body of materials which he has collect-

ed, we are always missing those very things which

we might reasonably have expected would have

been the first objects of a rational inquirer, and we

are continually disappointed of the information we
are most anxious to acquire. The idle and slavish

attention, which he has bestowed on previous com-

pilers, has frequently diverted him from the study of

the original authors themselves. Quoting the pas-

sages of the ancients from others, or trusting, per-

haps, to the reference of an index, he has frequently

overlooked those very testimonies which could have

given us the most authentic knowledge of the

opinions or characters of ages and individuals. He
has often presented the authorities he has adduced,

mutilated or misapplied; and this either from not

having sufficiently studied these passages in their

general connection with the system they illustrate, or

from having been unable to withdraw them from the

obscurity in which they were involved. He has

shown no critical sagacity in distinguishing the

spurious from the authentic, or in balancing the

comparative weight of his authorities. He has fre-

quently transcribed, where he ought to have explain-

ed, the words of the original authors
;
and, without

taking into account the different value of the same

term in different nationsjmd ages, he has left us to

apply a doubtful or erroneous meaning to words

which might have been easily rendered by other ex-

pressions, and to suppose a distinction in the sense,

where there only existed a difference in the lan-

guage. The glaring errors, even, which occasionally

occur in his expositions of the Grecian philosophy,

while they are inconsistent with any critical know-
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ledge of the tongue, would make us suspect that he
^^j;^^^

was in the habit of relying on the treacherous aid of

translations. In short, if we knew nothing more of

the ancient philosophers than what we acquire from

Brucker, we should be often obliged to attribute to

them opinions, so obscure or so absurd, that we niust

either believe ourselves wrong in the interpretation,

or be unable to comprehend the cause of all the ad-

miration and reverence they have received.

He has discovered little skill in his analyses of

the different Systems of Philosophy ; and the con-

fusion of what is essential and principal with what

is accidental and subordinate, clearly evinces, that

these abridgments were thrown together while ac-

quiring, in detail, a knowledge, expressly for the pur-

pose, instead of being the consummation of a long

and familiar meditation On the subjects in all their

modifications and dependencies. He has dwelt with

the most irksome minuteness on every unimportant

and doubtful circumstance in the lives of the Philo-

sophers ; but he has too often overlooked the parti-

cular and general causes that produced an influence

on the destinies of their philosophy. The aphoristic

method which he has adopted, prevents him from

following a consecutive argument throughout its va-

rious windings. The most convincing reasoning, in

his hands, loses much of its demonstration and beau-

ty ; and every ingenious paradox comes forth from

his alembic a mere caput mortuim,—a residue from

which every finer principle has been expelled. Where
the genius of the Philosopher is discovered more in

the exposition and defence, than in the original se-

lection and intrinsic stability of his tenets, Brucker

has not found the art of doing justice both to the

Philosopher and his opinions, or in conveying to the

reader any conception of the general value of the

original. This last defect, it must, however, be ac-

knowledged, is, more or less, inseparable from every

abstract of opinions, where it is always necessary to

separate, in some degree, what is essential to the

subject from what is peculiar to the man. He has

reheved the sterility of his analyses by none of the

elegancies of which the subject was susceptible.

Without any pretension to purity, his diction is de-

fective even in precision ; and his sentences, at all

times void of harmony and grace, are abrupt, and

often intricate in their structure.

The person, therefore, who would attempt to write

a history of Philosophy, without the imperfections

of that of Brucker, must draw from obscurity many

important facts hitherto omitted ; he must arrange

and combine these in a more perspicuous order ; and,

above all, he must review the opmions he shall thus

relate and methodise with a more accurate criticism.

He ought not to write of Peripatetics like a disciple

of Aristotle, of Platonists like a pupil of Proclus,

nor of the doctrines of the Porch like a follower of

Zeno. Still less must he compare the tenets of one

sect by the principles of another; or endeavour to

estimate doctrines, dubious in themselves, by refer-

ence to a standard equally arbitrary and contingent.

He must place himself, to use the language of Lu-

cretius, upon the highest pinnacle of the temple of

science, from whence he may look calmly back, and
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Bnicker. compare and study the doctrines of all these de-

parted sages, without being himself involved in the

partialities of particular sects or opinions,—

Despkere unde queat alios, passimque videre,

Errare, atque viam palanteis qucerere veri.

He must honour the genius of all alike ; and believe

that all are deserving of commendation, although
all are more or less subject to error. He ought, in

short, to be a Philosopher superior even to the pre-
judices of philosophy.

If we take a survey of what has been attempted
since the death of Brucker, in accomplishing a more
perfect history of philosophy, we shall find that more
has been done in illustrating^ the philosophical tenets

of particular sects, or the progress of particular por-
tions of.science, than in giving a comprehensive view
of the general history of thought. In France, in

Italj'^, and in our own country, those who have la-

boured in this work, far from being able to correct

the errors of Brucker, have, in general, through de-

fect of erudition, been wholly indebted to his indus-

try for their materials, and been content to rely on
his accuracy with more than Pythagorean faith. If

we except some ingenious speculations, which are
more of the nature of philosophical essays on the

history of philosophy, and which endeavour rather

to illustrate the general spirit, than to detail the par-
ticular opinions of the philosophers, there is nothing

valuable on this subject to be found in the literature

of these countries. Among the learned of his own
country, Brucker has never enjoyed a very distin-

guished reputation; and the Germans, while they
vv^ere the most capable of discovering his defects,

have had the honour of most sedulously and suc-
cessfully endeavouring to supply them, i W& ai'e in-

debted to them, especially, for many valuable treatises

on the history of particular portions of philosophy,

in which we find, at length, a profound reasoning

united to an extensive and original erudition. The
vporks of Meiners, FuUeborn, Tiedmann, and perhaps
Buhle, deserve esppciaily to. l)e distinguished. An
undertaking, however, whichy from the extent of its

plan, as well as the ability of its execution, claims

particular notice, \s. ihQ History of Philosophy, by
Professor Tenneman of] Jena. This work, as far as

it is completed, affords us the most accurate, the
most minute, and the most rational view we yet pos-

sess, of the different systems of philosophy, in their

intrinsic and relative bearings. The author has not

only given us, a minute analysis of each system, the

result of a profound and familiar study of the origi-

nal Philosopher, but he has also displayed to us his

philosophy,, divested of its peculiarities, and compar-
ed with others by a general and impartial review.

The main defect of this work, at least in reference to

readers not German, is, that, like Buhle and the other

disciples of Kant, he has taken the Critical philoso-,

phy as the vantage-ground from whence to make his

survey of all former systems. Thus the continual refe-

rence to the peculiar doctrines of the school of Kant,
and the adoption of its language, render it fre-

quently impossible for those who have not studied

the dark works of this modern Heraclitus, to under-
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stand the strictures of Tenneman on the systems even
of Aristotle or Plato. (kk.)
BRYANT (Jacob), a profound scholar, mytho-

logist, and sacred historian, born at Plymouth in 1 71 5.
His father had a place in the Customs, and was af-

terwards stationed in Kent, where his son was first

sent to a provincial school, from which he was re-
moved to Eton. Here he appears to have remained
till 1736, the date of his election to King's College,
Cambridge, and he took his degrees of Bachelor and
Master of Arts in I740 and 1744.. He returned to
Eton in the capacity of private tutor to the late

Duke of Marlborough, then Marquis of Blandford

;

and the good taste which his pupil showed through
life, in the protection of the fine arts, and in the pur-
suit of science, sufficiently demonstrated the benefi-
cial influence of his instructors example. In 1756,
he went to the Continent as Private Secretary to the
Duke of Marlborough, then Master-General of the
Ordnance, and Commander in Chief of the forces in

Germany ; and he was rewarded, after his return, for
his various services to the family, by a lucrative ap-
pointment in the Ordnance, which allowed him am-
ple leisure to. indulge his literary taste in a variety of
refined investigations, and to exercise his zeal for the
cause of .religion in a multitude of works, calculat-
ed for lhe illustration of the Scriptures, and the de-
monstration of their authenticity and divine authority.

I I.' His first publication was entitled Observations
nnd Inquiries relating to various parts of Ancient

. History, containing Dissertations on the wind Euro-
' clydon, and on the Island Melite, together with an
Account of Egypt in its most early state, and of the
Shepherd Kings, .I767. In this work he attempts to
prove that the Melite, on which St Paul was wreck-
ed, was not Malta, but one of the Illyrian islands ia
the Adriatic, now called Melede ; and he endeavours
to illustrate several points in the early history of the
oriental, and especially of the Aramitic nations.

2. But his most elaborate performance was his

Nevi System or Analysis of Ancient Mythology^
wherein an attempt is made to divest tradition of fa-

ble, and to reduce truth to its original purity, 3 vols.

4to, 1774, I77S. In this attempt, the author has
equally displayed his deep and extensive learning,
and his inventive fancy ; but it must be confessed
that, on a minute examination, the work exhibits
much more of a poetical imagination than of a sound
judgment, and that, in endeavouring to substitute

etymological for historical evidence, he has been
completely unsuccessful. Nothing can afford a more
satisfactory kind of proof than etymology taken oa
a large scale, and considered as a mode of tracing
the relations of nations to each other, by the affini-

ties of their languages ; since the accumulation of a
multitude of probabilities, each weak when taken se-

parately, becomes at last equivalent to a certain-

ty. But nothing, on the other hand, can be more
fallacious, or more liable to controversy, than sin-

gle etymological inferences, in particular cases,

when one of these slight resemblances is magni-
fied into a striking likeness, and even an iden-

tity, which is then made the foundation of a mag-
nificent superstructure in mytliology or in history.
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lyant. Mr Richardson has shown, in the Preface to his

Dictionary, how much Mr Bryant was mistaken in

some of his reasoning respecting the signification

and derivation of particular words ; and even if he

had been more correct in these instances, the con-

clusions, which he has deduced from his etymolo-

gies, would by no means have been perfectly legiti-

mate. Jablonsky seems to have exhibited one of

the strongest examples of this dangerous abuse of

learning ; in which he has been followed not only

by Mr Bryant, but by several other modern writers

equally visionary, who have commonly been very im-

perfectly acquainted with the languages on which

their conjectures have depended, and have been still

more deficient in that sort of common sense, and cor-

rect feeling, confirmed by experience, which consti-

tutes the most essential part of the qualifications of

a critic, and the want of which can never be com-

pensated by the most unwearied labour of a mere

mechanical commentator.

3. Some remarks, which had been made on parti-

cular passages of Mr Bryant's work, led him to pub-

lish A Vindication of the Apamean Medal ; of the

inscription NHE ; and of another coin, in the Ar-

chaeologia, Vol. IV. Art. 21, 22, 23. 4. He_ de-

viated somewhat more widely from the usual objects

of his researches, and apparently without any very de-

cided advantage over his adversary, in An Address to

J)r Priestley, on the doctrine of philosophical neces-

sity, 8vo, 1780. 5. He also published in the same year

VindicicB Flaviance, or a vindication of the testimony

given by Josephus concerning our Saviour, Svo.

6. Unfortunately for the credit of his critical dis-

crimination in matters of old English literature, Mr
Bryant was the author of Observations on the Poems

of Thomas Rowley, in which the authenticity of these

poems is ascertained, 2 vols. 12mo, 1781. If there

could be any excuse for the commission of forgeries

like that of Chatterton, it would be found in their

serving as a valuable test of the degree of confi-

dence, which it is justifiable to place, in the decrees

of the most powerful critics, respecting other ques-

tions of a more ambiguous nature.

7. Mr Bryant contributed to the publication of

the Duke of Marlborough's Collection of Gems, the

Latin explanations contained in the first volume, fol.

1783. 8. He inserted in the Archaeologia, VII. 387,

some Collections on the Zingara or Gipsey Lan-

guage ; which has been since sufficiently proved to

be one of the many derivatives of the old Sanscrit.

9. Sometime afterwards, he published an anony-

mous Treatise on the Authenticity of the Scriptures,

and the truth of the Christian religion, 1 792- 1 0. Thi»

was succeeded by his Observations upon the Plagues

inflicted upon the Egyptians, 8vo, 1794-

11. His opinions respecting the existence of the

city of Troy, and the veracity of Homer as a his-

torian, raised up against him a host of powerful ad-

versaries ; and in a question of this nature, upon which

the decisions of mankind are so manifestly influenced

by their sensibility to poetical beauty, and their

early habits and attachments, a much more cautious

attempt to innovate might easily have been unsuc-

cessful. Whatever learning and talents may have

BEY 533

been exhibited in this controversy, it will hardly be Bryant

believed by an impartial judge, reasoning on the ge- 3"^^^

neral probabilities of the case, that Homer intended k^^^^^
the actions of his heroes, any more than their gene-

alogies, to be historically correct ; but, at the same

time, it will readily be admitted, that he was much

more likely to take, for the scene of his poem, a

town that had really existed, and, for its subject, a

traditional report of a war which had actually been

carried on, than to have invented a fabulous city and

an imaginary warfare, without any historical founda-

tion whatever. Mr Bryant published on this sub-

ject Observations on a Treatise, entitled, Description

of the Plain of Troy, by Mr de Chevalier, 4to, 1795.

12. ^ Dissertation concerning the War of Troy, and

the expedition of the Greeks, as described by Ho-

mer
;
showing that no such expedition was ever un-

dertaken, and that no such city in Phrygia existed,

4to, 1796. 13. Observations on the Vindication of Ho-

mer, written by J. B. S. Morritt, Esq. 4to. 1799-

14. He had, in the meantime, not discontmued

his theological studies, and had published an Essay

on The Sentiments of Philo Judaeus concerning the

word of God, 8vo, 1797- His last work was a volume

of Dissertations on Various Subjects in the Old Tes-

tament, which had been nearly completed thirty-

years before. The subjects which had particularly-

attracted his attention, were the histories of Balaam,

Sampson, and Jonah; and besides Philo Judaeus

and Josephus, he had endeavoured to illustrate some

controverted passages of Justin Martyr, as well as

many other departments of religious and historical

discussion.

The habits of Mr Bryant's maturer life were in

general completely sedentary ;
although, in his youth,

he had taken his full share in the cultivation of the

manly exercises common to Etonians, and bad once

the good fortune to save, by his proficiency in swim-

ming, the life of Dr Barnard, afterwards Provost of

Eton. His conversation was elegant and animated ;

his manners mild but firm ; he exerted himself to

please others, and was himself easily pleased. He
was much courted in society, and his residence, at

Cypenham, near Windsor, was not unfrequently visit-

ed by. persons of the highest possible rank. He
never married. He died in his 89th year, the 14th

November 1804, from the immediate consequence of

an accidental blow. He left his library to King's

College, having, however, previously made some

valuable presents out of it to the King, and to the

present Duke of Marlborough. He also bequeath-

ed L. 2000 to the Society for the Propagation of the

Gospel, and L. 1000 for the use of the superannuat-

ed collegers of Eton School. [_Gentlemans Maga-

zine, LXXIV. p. 1080. 1165. Nichols's Literary

Anecdotes, IV. 667. 8vo, Lond. 1812. Aikin's Bio-

graphical Dictionary, X. Supplement.^ (n.A.)

BUAT-NANCAY (Louis Gabriel, Count du),

was born of an old family in Normandy, on the 2d of

March 1732. At an early age, he entered into the

Order of Malta ; and, by a fortunate accident, he

became acquainted with the Chevalier Folard, author

of the Commentaries on Polybius, who received him

into his house, and superintended his education.
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Folarcl had a nephew, who was Minister for France
at different German Courts, and under whom Buat
studied History and Diplomacy. He was succes-
sively Minister for France at Ratisbon and Dresden

;

but afterwards, becoming disgusted with this career,
he retired from public life, in the year 1776. He
died at Nan9ay, in Berry, on the 18th of September
1787.

Buat was a man of some talents, and considerable
literary attainments, but possessing little knowledge
of the world

; which circumstance seems to have,
in a great measure, disqualified him for public em-
ployment. He appears to have written M'ith great
facility

; but his style is very unequal. His works are :

1. Tableau du Gouvernemeni actuel de VEmpire d'Alle-
magne, translated from the German of Schmauss,
with notes historical and critical. Paris, 1755, iSmo.
2. Les Origines, ou PAncien Gouvernement de la
France, de ritalie, et de VAllemagne, published at
the Hague, 1757, 4 vols. l-2mo. 2. Histoire An-
eienne des Peuples de VEurope, Paris, 1772, 12 vols.
12mo. This is the largest, and perhaps the best
work of Buat. 4. Les Elemens de la Poliiique, ou
Recherches sur la vrais Principes de VEconomie So-
ciale, 1773, 6 vols. 8vo. 5. Les Maximes du Gou-
vernement Monarchique, pour servir de suite aux Ele-
mens, 4 vols. 8vo. There is also ascribed to Buat
a work entitled Remarqnes d'un Francois, ou Examen
impartial du livre de M. Necker sur les Finances,
Geneva, 1785, 8vo. In his youth he had composed
a tragedy, entitled Charlemagne, ou le Triumphe des
Lois, published at Vienna, 1764, 8vo, He likewise
contributed several articles to the journals of his
time, on different points of history, literature, and
political economy ; in particular, some excellent ob-
servations on the character of Xenophon, &c., insert-
ed in the fourth volume of the Varietes Litteraires.
See Biographie Universclle. . (n.)
BUCKINGHAMSHIFtE is divided from Berk-

shire by the river Thames, during a course of about
28 miles, from about a mile to the north of Henley
Bridge to the conflux of the farthest stream of the
Colne: for a course of about 14 miles, the Colne is

the eastern boundary between this county and Mid-
dlesex. The Thame, in its course from the town
of that name, is, for a veiy few miles, the boundary
between Buckinghamshire and Oxfordshire. The
Ouse first becomes a boundary between this county
and Northamptonshire, near Brackley ; and for a few
miles beyond Westbury, it divides it from Oxford-
shire; after it passes Thornton, it again becomes, for a
few miles, the boundary between Buckinghamshire
and Northamptonshire ; and just before it quits the
county, it forms the boundary between it and Bedford-
shire. The Ousel is the boundary between these two
counties, from Eaton Bray to Ltnchlade. The figure

of this county approaches to that ofa crescent, but its

outline is rendered very irregular by projections and
indentations. From the south-eastern to the north-
western extremity, it measures nearly 50 miles ; but
its greatest breadth is scarcely 18 : it is about 138
miles in circumference. According to the Report
to the Board of Agriculture, it contains 518,400
acres

;
but, according to the returns to Parliament,

B u e
of the poor's rates, only 478,720 ; and Dr Beeke, Bnckinj^-

in his Observations on the Income-Tax, calculates ''an'slmcv

the number of acres at 461,729. The parishes,
according to the Parliamentary returns respecting
the poor's rates, amount to 223, and not 185, asDivisiorit;
stated in the Encyclopcedia, The fourteen Mem-
bers for Parliament are returned,—two for the
county ; two for Buckingham ; two for Aylesbury

;

two for Wycombe ; two for Amersham ; two for
Wendover

; and two for Marlow. There are seven
deaneries in it. Though in the diocese of Lincoln,
four parishes are in the peculiar jurisdiction of the
Archbishop of Canterbury, and four others are in
the diocese of London, and in the jurisdiction of the
Archdeacon of St Albans. The great tithes of ninety-
two parishes are in lay hands, and most of the remain-
der are held by lay leases. The Summer Assizes are
held at Buckingham,—the Lent Assizes at Ayles-
bury. The Quarter-Sessions are always held at
Aylesbury. This county contains many magnificent
seats

; among which the most celebrated are Stowe,
the seat of the Marquis of Buckingham,—Bulstrode,
formerly belonging to the Rutland family, but lately

purchased by the Duke of Somerset,—Dropmore,
the seat of Lord Grenville,—Taploe House, the seat
of the Marquis of Thomond,—Wycombe Abbey, of
Lord Carrington. .

The southern part of Buckinghamshire, beyond SoH.
the Thames, is principally occupied by the Chiltern
Hills. The soil of these is chalk, intermixed with
flints. They stretch across the country from Bedford-
shire to Oxfordshire, forming a part of that great
chain which extends from Norfolk to Dorsetshire.
On the west side of the county, adjoining Oxford-
shire, is a range of hills of calcareous stone. In
that part of the county which borders on Bedford-
shire, about Wavendon, Broughton, and the Brick-
hills, the soil is a deep sand. The Vale of Ayles-
bury, of proverbial fertility, which lies under the
Chiltern Hills, and occupies the middle of the coun-
ty, is formed of a rich black loam, on a calcareous
subsoil. In the northern parts of the county, the
soil is chiefly clay

; but, on the Bedfordshire border^
the surface rises into gentle sand-hills. The whole
of the Chiltern district is said formerly to have been
a forest ; the western part, occupied by the forest of
Bernwood, was disforested in the reign of James I.

At present, the chief woodlands he to the south of
the Chiltern Hills. On a tract of land, extending
across the parish of Little Kimble into that of Great
Kimble, there are about 100 acres of box-wood, ap-
parently the natural growth of the soil. The black
cherry abounds in the neighbourhood of Chesham.
The prevaihng timber in the southern part of the
county is beech ; one wood of which, in the parish
of Wycombe, is said to contain 70O acres

; nearly
one-sixth part of the land between the road to Ox-
ford and the Thames, is supposed to be covered with
this wood. Whaddon Chace is the principal wood-
land in the northern part of the county, containing
2200 acres of coppices. The rivers of note are the Rtvd^
Ouse and the Thames; the Ouse enters Bucking-
hamshire, on the west side, near Water Stratford,

which it passes, and then flows in a devious course
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to Buckingham ; thence winding to the north,

through a rich tract of meadow land, it reaches

Stoney Stratford, Newport Pagnell, and Olney ; soon

afterwards, turning suddenly to the east, it leaves

the county near Brayfield. One of the most con-

siderable streams of the Thames, rises near the bor-

ders of the county, in Hertfordshire, and flowing

through the Vale of Aylesbury, from east to west,

receives the waters of several smaller streams, and
enters Oxfordshire, near the village of Ickford ; its

course through Buckinghamshire is about 30 miles.

The grand junction canal enters this county near

Woolverton, and, running eastward, goes within a

mile of Newport Pagnell ; thence flowing to the

south, it passes Fenny Stratford, Stoke-Hammond,
Cinslade, and Ivinghoe, into Hertfordshire. From
a branch of the canal at Old Stratford, a cut has

been made to Buckingham ; and another from Bul-

bourne to Wendover.
On the borders of Bedfordshire, are the cele-

brated fuller's-earth pits, one of which only is now
occasionally worked. Mr Pennant thus describes

the strata : " The beds over the marl are, first, se-

veral layers of reddish sand to the thickness of six

yards ; then succeeds a stratum of sandstone, of

the same colour, beneath which, for seven or eight

yards more, the sand is again continued to the ful-

ler's-earth, the upper part of which being impure, or

mixed with sand, is flung aside ; the rest taken up
for use. The earth lies in layers, under which is a
bed of rough white freestone, and under that sand,

beyond which the labourers have never penetrated."

A striated species of Nautilus is found in great abun-
dance, and frequently of a very large size, in the

yellow limestone near Dinton. The only very i-are

plant known to the botanists as indigenous to this

county, is the Dentaria bulbifera, which grows abun-
dantly in its south-east corner. The great snail, or

Pomatia, Mr Pennant was informed, is found in the

woods near Gothurst ; and he regards this as its most
southern residence in England. We have seen it,

however, near Ashted in Surrey ; and the tradition

there, as in Buckinghamshire, is, that it was intro-

duced from abroad for medicinal purposes.

Formerly, the commons, common fields, and wastes

in this county, bore a very large proportion to the

whole of its area ; but, at present, their whole ex-

tent is very inconsiderable, except in the vale of

Aylesbury, where the common fields are still nume-
rous. Between the 1st of Queen Anne and the

year 1797, there were thirty-one inclosure-acts pas-

sed for this county, comprehending 38,457 acres;

besides 22 acts, in which the number of acres was
not specified ; and during the first 40 years of his

present Majesty's reign, there were 6l acts of inclo-

sure passed. In other respects, however, the agri-

culture of this county has not advanced much, princi-

pally in consequence of the restrictions in the leases.

It has long been remarkable for its produce of
corn and cattle. " Buckinghamshire bread and
beef," was an old proverb. As far back as the time
of Camden, numerous flocks of sheep were fed in

the vale of Aylesbury, which yielded great profit

from their wool ; and Fuller informs us, that, in his
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in this vale, and that it was not unusual to give L. 10 i"^"'s l^||^e

or more for a ram. At present, this vale is princi-
^'^^'"^^

pally employed in feeding oxen for the Smith field

market, and in furnishing immense quantities of but-
ter to the London dealers. Eight pounds is the ave-
rage weight of butter produced weekly from each
cow in summer, and six the average in winter. In
the northern parts of the county, great numbers of
calves are bred, which are purchased at Aylesbury
market by the farmers of the Chiltern district, and
by them fattened for the markets of the metropolis.

The skim and butter-milk of the dairies are em-
ployed in fattening vast numbers of swine. There
is a very small proportion of arable land in the north-
ern division of the county ; and not much in any
other part, except the Chiltern districts. Here \he
crops usually cultivated are wheat, barley, oats,

beans, and sainfoin. In the neighbourhood of Ayles-
bury, they are famous for rearing ducks very early

in the spring, and sometimes by Christmas ; these
are sent to London, and sold at a very high price.

The ducks are prevented from laying, by artificial

means, till October or November. A few weeks be-
fore they lay, they are fed highly ; the eggs are
hatched by hens, which are frequently exhausted to

death, by sitting on three broods successively. As
soon as the ducklings break the shell, they are
nursed with particular care at the side of a fire.

The only manufactures of consequence in this Mannfac-
county are those of bone-lace and paper. Thetures.

former is principally carried on at Olney, Newport
Pagnell, and Hanslope, a village about five miles
north-west from Newport Pagnell. In this village,

in the year 1801, 800 out of a population of 1275
were employed in this manufacture. The lace made
here sells from sixpence to two guineas a yard.

But, since lace has been made on the frame at Not-
tingham, Loughborough, and other places in that

neighbourhood, the bone-lace manufacture of Buck-
inghamshire has been greatly on the decline. The
manufacture of paper has been carried on in the
neighbourhood of Wycombe for more than a centu-
ry. On that part of the small river Wyke which
passes through this parish, there are fifteen corn
and paper-mills. At Amersham, besides the lace

manufacture, there is a manufacture of sacking ; and
one for all kinds of white cotton goods At Marlow
are manufactures of paper and black silk lace, large

works of copper, brass, and brass-wire, and mills for

making thimbles, and for pressing rape and linseed

oil. The principal markets in the county are those
of Aylesbury, Buckingham, and Wycombe. Marlow
fair is much celebrated for its show of horses.

The church of Stewkley is one of the most com- ,\rchit<^ctn-

plete specimens of Saxon architecture now remain- ral Autiqui-

ing ; no part of it, externally or internally, having
been altered or materially defaced ; nor have any
additions been made to it, except the porch on the
south side, and the pinnacles of the tower. The
date of 1 106 is said to have been observed on a stone
by some workmen who were repairing the roof oi

the Chancel. The Chancel of the church of Chet-
wode, supposed to have been founded in the yeai^
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1244, has lancet-shaped windows, with slender pil-

lars, the capitals of several of which are highly en-

riched with foliage and figures of animals. Hilles-

den Church, which was rebuilt about the year

1493, affords a rich specimen of the later Gothic.

Some of the most ancient and elegant specimens of

stained glass in the kingdom, remain in the chancel

of Chetwode Church; as there is little doubt that

this glass was coeval with the erection of the church,

in 1244, it may be considered as one of the earliest

specimens of the kind produced in England. The

cross built upon the side of a hill, near the hamlet

"of Whiteleaf, is supposed to have been erected in the

reign of Edward the Elder, to commemorate a battle

fought against the Danes ; it is about 100 feet high,

and 50 broad, tapering to 20.

In the year ending Easter 1803, the total money

raised by poor's rates, and other parochial rates, was

L. 105,378, 14s. llfd. ; on the average of the three

years 1783, 1784, and 1785, it was L. 48,242, 15s.

3d.; and in the year 1776, it amounted to L. 37,052,

18s. Id. In the account of the poor's rates for the

year ending 25th March 1815, ordered by the

House of Commons to be printed 26th February

18 1 6, there are no returns from this county.

Population. In the' year 1377, the number of persons in Buck-

inghamshire, charged to a poll-tax, from which the

clergy, children, and paupers were exempted, was

24,672. In the year 17OO, the population amounted

to 80,500. In the year 1801, by the returns under

the act of Parliament, there were 20,443 inhabited

houses, and 543 uninhabited. The total number of

inhabitants was 107,444, of whom 52,094 were

males, and 55,350 females. Of this total number,

25,083 were employed in agriculture, and 20,138 in

trade, manufactures, or handicrafts. In the returns

of the population act in 1811, the following results

are given

:

Poor's

Kates.

Inhabited houses

Families inhabiting them
Houses building

Uninhabited houses

FamiUes employed in agriculture

Ditto in trade, &c.

21,929
25,201

119
457

13,933
8,424

Ditto not comprehended in preceding classes 2,844

Males - - - 56,208

Females - - - ^1,442

Total population

Ditto in 1801

Increase

117,650
107,444

10,206

See Beauties of England and Wales, Vol. I.

—

Ge-

neral Vieto of the Agriculture of Buckingham by

Priest.

—

Lysons Magna Britannia, Vol. I—Pen-

nant's Tour from Chester to London. (c.)

BUDUKSHAUN, a mountainous country, or ra-

ther range of mountains, in Asia, reaching north-

wards, from the great ridge of Hindoo Coosh to the

source of the Oxus. It forms thus the western

boundary of the territory of Kaushkaur. The whole

range is covered with snow during the greater part

of the year ; but there is only one point of per-

Buduk-
siiaun

Buenos
Ay res.

petual snow, being that from which the Oxus and

Kama take their rise. The territory is watered also

by a considerable river, called the Koocha, which

falls into the Oxus. The mountains contain many
valuable mines of silvex*, iron, antimony, and lapis ^

lazuli. Budukshaun is celebrated also for mines of

rubies, situated on the lower hills, near the Oxus
;

but they are no longer wrought.

This country, from its inaccessible situation, has

generally maintained its independence against any

foreign power. The present chief, Sultaun Mahom-
med, is said to be absolute over his own sub-

jects. He has a revenue of about L. 60,000, and
maintains from 70OO to 10,000 men, armed with

matchlocks, in the use of which the Budukshees are

said to be peculiarly expert. The capital is Tyza-

bad, a considerable town situated on the river

Koocha. (b.)

BUENOS AYRES, one of the viceroyalties Boumlark

into which the Spanish dominions in South Ame-
rica are divided, and the most extensive of the

whole. To the south and north its limits are not

exactly defined, as it stretches into extensive de-

serts inhabited only by savaf^es, and little known.

Its southern boundary *may be considered to ex-

tend from Cape Lobos westward to the Rio Colo-

rado ; on the north it is bounded by Amazonia, or

the country of those independent Indians who wan-

der about the Amazons and its tributary streams

;

on the east by Brasil and the Atlantic Ocean

;

and on the west by the great ridge of the Cor-

dilleras, which separates it from Chili, and further

to the north from Peru. From Cape Lobos to the

furthest northern settlements on the Paraguay, it

extends upwards of I6OO miles; and from Cape St

Anthony at the mouth of the Plata, to the ridges

that separate it from Chili, 1000 miles. It was

erected into a viceroyalty in 1778, and several dis-

tricts were added to it from Peru and Chili. From

the latter those provinces were principally taken w'hich

are situated on the eastern declivity of the Andes,

The viceroyalty of Buenos Ayres is divided into Divisions

five governments or provinces, namely,

I. Buenos Ayres, or Rio de La Plata, of which

the chief towns are Buenos Ayres the capital, Santa

Fe, Monte Video, and Maldonado on the opposite

shores of the river.

II. Paraguay, of which the chief town is Assump-

tion.

III. Tucuman, of which the chief towns are San

Jago del Estero, and Cordova.

IV. Los Charcos, or Potosi, formerly part of

Peru, and comprehending the new district of Santa

Cruz de la Sierra. The chief towns are La Plata,

Potosi, Santa Cruz de la Sierra, and La Paz.

V. Chiquito, or Cuzco, formerly part of Chili, of

which the chief towns are Mendoza, and San Juan

de la Frontera.

The viceroyalty of Buenos Ayres forms a compact

body of land nearly square, lying between the moun-

tains of Brasil on the east, and the Cordilleras of Peru

and Chili on the west. Towards the south, from ti)ose

great ranges of mountains, a considerable tract- of

elevated country branches into the interior, in which

arise all the numerous streams by which the country

7
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is watered ; whilst its western and southern parts,

descending by gradual slopes, run into extensive, and

in some places marshy, plains to the foot of the Cor-

dillera of Chili.

It is chiefly by means of the Rio de la Plata, that

those extensive regions are drained of their wa-

ters ; all the streams which have their rise in the

eastern declivity of the Chilian Andes, or that de-

scend from the western ridges of Brasil, being ulti-

mately carried into the channel of this great river.

In the upper part of its course, it is known by the

name of the Paraguay, and runs nearly in the centre

of the American continent, from N. to S., receiving

from the mountains of Brasil the two great streams

of the Parana and the Uruguay, while from the west

it receives the Pilcomayo, the Vermejo, and the Sa-

Jado, which flow down the eastern declivity of the

Andes.
It was called Rio de la Plata, or River of Silver,

by Sebastian Cabot, from his having taken a con-

siderable booty, in gold and silver, from a body

of Indians whom he defeated on its banks, and this

imposing title it has ever since retained. This ajp-

pellation, however, though no doubt intended by its

author to apply to the whole of the river, is now
confined to the channel by which the Paraguay, the

Panana, and the Uruguay, pour their united waters

into the ocean. This vast estuary of fresh water,

which is without a parallel for width and magnifi-

cepce, is 1 50 miles broad at its mouth, from Cape Ht

Maria, on one side, and Cape St Anthony, on the

other. Between Monte Video and the Punta de

Piedras, which some have considered its proper li-

mits, it is 80 miles in breadth ; and at Buenos Ayres,

which is 200 miles from its mouth, its breadth is

about 30 miles ; and, the shores being low, it is sel-

dom that they can be seen from opposite sides. This

immense inland sea is, however, rendered dangerous

for the purposes of navigation, not only by rocks

and sand-banks, which are the terror of mariners,

and which greatly detract from its utility ; but by
tempests of wind which, bursting forth from the

south-west, sweep over the boundless plains of the

Pampas, where they meet with no obstacle to op-

pose them, and rush down the wide opening of the

Plata with unequalled fury. A thunder storm is the

general prelude to those destructive blasts, which

are known by the name of the Pamperos ; so that the

mariner, being warned of the coming tempest, ge-

nerally seeks shelter in some of the neighbouring

ports.

The greater part of the country included with-

in the viceroyalty of Buenos Ayres, forms, accord-

ing to Azara, a vast plain, of which the uni-

form level is hardly ever interrupted by hills of a

greater elevation than of 90 toises above their base ;

and it has been calculated, by barometrical observa-

tions, that the great river Paraguay, in its progress

southward, does not fall above one foot in perpen-

dicular height between the 18th and 22d parallels of

south latitude. In like manner it is asserted, by

persons well acquainted with the country, that when
the easterly winds occasion tiie rivers of Buenos

Ayres to rise to the heig|(t of seven ^^et abjoye its

VOL. II. PART II.

ordinary level, this rise is perceived in the riv^r

Panana at the distance of 60 leagues.

In consequence of this flatness of the country, the
rains which fall upon the Cordilleras are stopped when
they descend into the plain, and are insensibly ev^,-

porated ; so that a number of small rivulets which,
under a different configuration of the ground, would
be collected into rivers, are here checked in their

course, and gradually evaporated. Nor can any art

or skill ever remedy this physical defect of the coun-
try; for the same cause which preyents its superfl,u-

ous moisture from forcing its way to the ocean, woitld
equally prevent the conveyance of water by means
of any artificial canal. In Buenos Ayres, accord-
ingly, and in other places situate on the banks of
rivers, it is always found necessary to make use of
a pump in order to raise the water to the level of
thp town.

But tliis peculiai'ity \§, on tlie other hand, favoyr- Lakes
able to the forrnation of lakes. There being no out-
let to the superfluous waters which the soil cannot ab-
sorb, they are necessarily collected in thfg flat parts of
the country, where they spread to a great exteat, cq-
vering an immense space, but ofno great depth in an^
part. Most of the lakes which are to be found in this

extensive country are of this description. Of these,

the celebrated lake of Los Xarayes is formed by the
collected waters which fall during four months frpHi

the beginning of November to the end of February
in the northern provinces, and in the n^ountftinoijp

districts in which the Paraguay has its sources.

This great river, swelled by the tropical rains, spioa

overflows its banks, and its redundant waters spread
to a great extent over the flat country through
which it flows. As the quantity of rain which falls

in different ye^rs varies considerably, the dimen-
sions ofLake ^arayes, which is formed by the over-

flowing of |;he river, are liable to great uncesrtainty.

In general, however, it is found to extend beyond
the 17th degree of south latitude, and about this

point its breadth on the east of the riv<;r Paraguay
is about 66 miles. It preserves the same breadttj

for about 300 miles to the north, surropnding with
its waters several islands which are covered witb
lofty trees. On the west side of the river, the
breadth of the lake is not so considerable. Its whole
length, according to the nearest estimate, may b€>

330 miles, and its breadth on an average 120 miles.

But although it spreads over so large a space, it is

not navigable in any part except for canoes an4
small craft. When the rainy season abates, tl>g

waters of this lake subside into the channel of th^

Paraguay, leaving the whole plain perfectly dry, an4
covered with weeds and other plants. The number
of crocodile^ in this lake is immense, and in the vir

cinity are foupd tigers, leopards, stags, and monkeys
of various kinds ; the country also swarms with ants,

mosquitoes, and innumerable noxious insects. Dur-
ing the inundation, the Portuguese, from their set-

tlements on the Cuyaba, cross the lake in canoes an4
sinall barks. There are various other lakes of thj©

same description in Paraguay, such as that pf
Aguarac^ty in the 25th degree of latitude ; those,

which ^re fpund to the south and north of the lake

3 Y
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of Ypoa, situated in the 26th degree ; that ofNeem-
bucu at the 27th ; all those which lie on the eastern

banks of the Paraguay, besides an infinite number
of others of more or less extent, on the banks of all

the streams and rivulets which run through the vast

plains of this level country.

All those more permanent collections of water,

which depend not for their existence on the supply

from the periodical rains, are in like manner spread

over extensive flats, and they have in consequence

little depth. Of this sort, there is a great num-
ber, both large and small, scattered throughout dif-

ferent parts of the country. The most consider-

able are the lakes of Mandiha, situated in 25° 20'

of south latitude, that of Ypacarary, situated in 25°

23', and the Iberi, to the south of the Parana, be-

tween the 20th and 29th parallels. This lake is of

an irregular figure, nearly 200 miles in length, but

little more than 46 in breadth. It gives rise to three

rivers which, issuing from its south-west extremity,

fall into the Parana, namely, the St Lucia, Batela,

and Corrientes, and also to the river Mirinay, which,

taking a south-east course, falls into the river Uru-

guay. It is shallow, and filled with aquatic plants,

which greatly obstruct the access into the interior.

The immense expanse of its waters is diversified by
several islands, which are covered with wood, and

abound in deer and other game. It produces a con-

tinual supply of fish, which are remarkably sweet

and fresh, and abundance of wild fowl are found on

its surface. This lake overflows twice a-year ; its

environs are fertile and beautiful, and they are en-

livened by the flourishing settlements, now called

Presidencies, which have been established on its

shores.

In the late additions which have been made to the

viceroyalty of Buenos Ayres, from the kingdom of

Peru, the lake Titiaca, or Chucuito, appears to be

included. It is situated between the two Cordil-

leras of Peru, in the north-western part of the pro-

vince of Los Charcos, and, being formed by the

accumulated waters of the surrounding mountains,

which have no outlet, it differs entirely from the

lakes which are to be found in the flat parts of the

. country, being in some parts from 70 to 80 fathoms

in depth. It is about 240 miles in circumference,

and is navigable for the largest vessels, but is subject

to storms, owing to the winds which descend in tre-

mendous gusts from the neighbouring mountains.

It is frequented by immense flocks of water-fowl

;

and its shores are covered with flags and rushes,

which serve for many purposes of domestic manu-
facture. It contains several islands, of which the

largest is Titiaca, from which this lake derives its

name. The banks are crowded with towns and
villages, which are considered the most pleasant

residences in the country. Helms, who travelled

by this route from Buenos Ayres to Lima, men-
tions, that, after quitting the banks of the Plata,

he did not meet with any country, in the whole

course of his journey, so pleasant and picturesque,

as that which bordered on this lake. The hills and
dales appeared agreeably intermixed with the rich-

est meadows, on which were feeding numerous herds

of cattle, muJes, horses, and sheep.

The vast plains of which so great a proportion of Bud
this viceroyalty consists are many of them fruitful ;

'^y^

and, in the vicinity of the Spanish settlements, where
they have been cultivated, they yield abundant crops

pfa*^,
of excellent corn, and other productions, while others ed Pa\

afford pasture for numerous flocks of sheep. From
the banks of the Paraguay, immense plains extend
westward to the limits of the province of Los Char-
cos, and to the mountains that rise far to the north.

These are in general elevated and dry, though tra-

versed by numerous rivers. They are skirted by
extensive and ancient forests, which afford shelter to

the wild animals of the country, and they are inha-

bited by scattered tribes of Indians, who roam over
their trackless deserts in a state of saviage independ-
ence. One continued plain, in like manner, extends
from the banks of the Plata to Chili, and to the large

rivers of Patagonia. These plains are called the

Pampas, and they present one uniform expanse of
waving grass, uninterrupted either by wood or

eminence for about 9OO miles. The luxuriant her-

bage of those fertile districts affords pasture to innu-

merable herds of cattle, which rove about over a great

portion of South America, and which are principally

sought after by the Spanish hunters for their hides and
tallow. The same circumstance has also favoured the

multiplication of wild horses, which are so numerous
in the plains, that travellers are often surrounded

with them for the space of several weeks ; and while

they are passing them in troops, at full speed,

which frequently happens for hours together, the

party are in the greatest danger of being run over

and trampled down. Here are also found deer,

as well as great abundance of ostriches, armadil-

loes, wild geese, ducks, partridges, and other game,
and towards the frontiers, guanacoes and vicun-

nas are met with in considerable numbers. These
regions are not well watered

;
for, though the

rivers Saladillo, Hueque-Leuvu, and the first

Desaguadero, otherwise called Rio Colorado, run

through them, the country is traversed by no
smaller streams running into those main rivers ; so

that they hold their solitary course through the arid

plains ; and no water is to be found, except what is

collected in the pools when the rain falls.

This country, though neither inhabited by Indians Mode

nor Spaniards, is occasionally traversed by both
; by traveJli

the former in hunting or in predatory excursions,
p^^^'^J

and by the latter in journeying from Mendoza to

Buenos Ayres, or in hunting expeditions. There is

a route across the Pampas to Chili ; but no stations

have been established for the accommodation or

protection of travellers, who are exposed, in con-

sequence, to the attacks of the savage Indians.

As there is frequently no beaten track for hun-

dreds of miles, nor any traces by which the road

can be discovered, the journey across the level

country is often pursued by the compass. In tra-

velling, covered carts are made use of, which are

constructed with all the accommodations of a house,

having doors to shut, windows on each side, and

mattresses laid on the floor, on which the travellers

sleep for the greater part of the journey. In gene-

ral, they begin travelling about two hours before

sun-set, and continue all night, until an hour after

4
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sun-rise in the morning. In the course of this jour-

ney, the party are exposed to many dangers and in-

conveniencies. Of these the want of water is the

most serious evil. It is always necessary to carry a

supply with them, both for themselves and their

cattle ; but when this fails, they suffer the greatest

distress, unless fortunately a shower of rain comes to

their relief. The excessive heats during the day

are also greatly complained of. Against these the

caravan attbrds no adequate shelter, nor does it pro-

tect its inmates against the rains, which often fall in

excessive quantities. The inconceivable fury of

the westerly winds, which sweep across the Pampas
without any interruption, presents another obstacle

to the progress of the traveller. There is a road

established across the country from Buenos Ayres to

Lima, which is more frequented than the route to

Chili. On this road regular stages were established

in the year 1748, post-houses were erected, and re-

lays of horses and carriages were provided, for the

accommodation of travellers. It is likewise free

from' all danger of attacks from the Indian tribes,

who, in their predatory incursions, seldom advance

so far within the precincts of the Spanish territories
;

and it is only in the first stages that it is thought

necessary to place troops at the different stations for

the security of travellers. This was the route pur-

sued by Helms, the German Mineralogist, who has

published an account of his journey. In traversing

the mountainous districts of the Andes, the party

were exposed to the most sudden and dangerous vi-

cissitudes of heat and cold, sometimes oppressed by
the scorching heat of the deep valleys through which
the road winded, and within the space of a few

hours shivering in the regions of everlasting ice and
snow.

There is a very large tract of country in the ex-

tensive plains of South and North America, of

which the soil is saturated with fossil salt. In this

viceroyalty the saline plains extend about 600 or

700 miles in length, and 150 in breadth. It has

been generally observed, that, in all the country

westward of the Paraguay, in all that tract which
is comprehended under the denomination of the

Chaco, and in the country also to the south of the

Plata, from Cape St Anthony on the south to the

Rio Vermejo on tlie north, there is not a single i*ivu-

let, lake, or well, which is not of a brackish taste

during .the heats of summer, when a quick evapora-

tion takes place, or during a long course of dry

weather, when no rain falls to correct, by its fresh-

ness, the natural saltness of the rivers and springs.

All the rivers that flow from the western Andes
yield excellent water, until they reach the salt ter-

ritory, after which their waters are not fit to be
drunk until they reach the Parana. Even the great

rivers the Pilcomayo and the Vermejo have a brack-

ish taste during the dry season, when their waters

are low. The rivers and springs are, however, more
impregnated with salt in some parts than in otjiers.

The fort of Melincue, which is situated about 33°

44-' S. lat. and about 150 miles to the north-west of
Buenos Ayres, is almost entirely surrounded with
salt lakes, which are frequently dry when there is a
scarcity of rain. Azara mentions that, arriving in

Eacnos
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this quarter in the month of March, he found the

surface of the ground, for about a league across,

covered to the depth of four inches with Epsom salt.

To the south-west of Buenos Ayres, about 130 Salt Lakes,

leagues, there is a salt lake always filled with excel-

lent common salt, which is preferred to that of Eu-

rope on account of its being entirely free from a

slight tincture of bitterness, always supposed, in

these countries, to adhere to European salt. In the

neighbourhood, at the distance of from 400 to 450
miles, there is an abundance of salt lakes, which

produce very fine crystalline-grained salt. These

lakes are large and broad. Some of them are sur-

rounded by woods to a considerable distance ; and

their banks are white with salt, which needs no

other preparation than an exposure for some time to

the heat of the sun. Journeys are undertaken from

Buenos Ayres to this part of the country, for the

purpose of procuring salt, and from 200 to 300 carts

are annually loaded with it for the supply of this

city. Numerous salt-lakes of the same description

occur in the neighbourhood of the river Vermejo,

and in the Chaco to the west of the Paraguay. At
the city of Assumption, situated on the Paraguay,

in latitude 24° 47' south, and longitude 59° 35' west,

a considerable quantity of salt is refined from the

earth. Between Santa Fe and Cordova, a still greater

quantity is produced, and this quality of the soil

reaches to St Jago del Estero, where the whole

ground is covered with a white incrustation of salt,

and even quite across the barren and desert plain

which extends westward to the foot of the Cordille-

ra. Natural saltpetre is also produced in this coun- Saltpetre-

try in great abundance. After a shower of rain the

ground appears white with it, so as to chill the feet

excessively. A small quantity, however, is only col-

lected, no more than is sufficient to manufacture fire

works for the amusement of the converted Indians,

at the religious festivals of the Romish church.

In this country, as in Brasil, and other parts of

America, the cattle are accustomed to receive

salt as part of their nourishment. In the pro-

vince of Paraguay, they eat a sort of salted clay

which they find in the ditches, and when this fails,

which sometimes happens in the eastern cantons of .

this province, and in the missions on the banks of

the Uruguay, numbers of cattle perish in the space

of a few months. It is incredible with what avidity

they feed upon this singular nutriment, and when
they have wanted it for some time, no inducement,

not even blows, will tempt them to quit the place

where they have found it.

The western parts of this viceroyalty, more espe- Monntaiiis.

cially the provinces which were added from Peru,

are generally mountainous, comprehending within

their limits some of the highest ridges of the Andes.

The province ofLos Charcos includes a considerable

proportion of the two principal chains that run from

north to south along the eastern part of Peru, and
between which lie the elevated plains of Cuzco, with

the districts of Los Charcos, rugged and barren, but

rich in mineral treasures. From the great chain

of the Andes, branches diverge in different parts,

and extend far into the interior. Of these, the

mountains of Cordova and Achala, in the province
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Ayies. vince of Cuyo, form secondary ridges ; and another

^*^*^<^*^
ridge of this nature branches off in the latitude of

the great river Colorado, which, utider the Indian

appellation of Casuhati, runs nearly across to the At-

lantic. These southern mountains are covered with

thick impenetrable #oods, and are little kriow^n. The
eastern mountains, which form the Brasilian ridge,

arie also of secondary elevation. They are generally

covered with thick forests, interspersed with exten-

sive tracts wholly devoid of vegetation. They form

a cluster of mountams towards the interior provinces

of Minas Geraes and Matto Grosso, by which the

tributary streams of the great river of the Amazons
are divided from those \<^hich run south into the

Plata. Different ridges diverge from them to the

north and south, and the main chain extends quite

across the Continent, taking a north-westerly direc-

tion towards Santa Cruz, de la Sierra, and Potosi,

and thus uniting with the great ridges of the western

Cordillera. In this mountainous district, the sum-
mits of the Andes rise above the regions of the

clouds, and are covered with eternal snows. In the

lower parts of the mountain, where the snow is only

Occasional, sterile tracts of sandy deserts appear,

tphich are bordered with various kinds of lichen

that grow in crevices. To this imperfect vegeta-

tion succeeds a wiry kind of grass or rush, the

natural food of the guanacos and the vicunnas which

hailnt those upland deserts. The mountains of se -

condary elevation are covered with stately forests,

and the embosomed vales which are interspersed

amongst them, though frequently of a higher eleva-

tion than the summits of the Pyrenees, enjoy from

their sheltered situation a temperate and favourable

clitaate, which adapts them to the production, in

great abundance, of all sorts of European fruits and
grain. In many of those valleys, apples, peaches,

cherries, plumbs, grow to great perfection. Wheat
is cultivated with success, and there are extensive

natural pastures, which afford herbage for large herds

of cattle and flocks of sheep.

Prodiic- ^^^e lower districts of the country, and in the

tions. plains, wheat, maize, cocoa, grapes, oranges, citrons,

figs, olives, and sugar-canes, are among the most com-
ttion productions ; and the herb paraguay, or matt6,

whichfurnishes the favourite beverage ofall ranks, with

the exception of the European Spaniards, is yielded in

grieat abundance. This herb, which is called the tea of

' Paraguay, is drunk as an infusion, and the Creoles

are so p^ssibnateiy fond of it, that tlrey never travel

without a supply of this favourite refreshment. About
IdO,bob arrobas of this plant, of 25 lbs. each, are

annually expofted from Paraguay to Peru. The va-

lue of each artoba is estimated at L.l, Ss. 4d. Ster-

ling, which makes the annual value of this ntei-charr-

(li'ze serit to Peru equal to L. 116,666. There are,

biesides, great quantities sent to Buenos Ayres from

the city of As'siimption, of which this herb constitutes

bne of the prlncipial articles of export.

Roads and The route f\ ora Buenos Ayres to Potosi, which is

Bridges. i6 17 geographical miles, and from Potosi to Lima,

T^v'hich is an additional 1215 miles, passes over the

highest ridge of the Andes, and, according to the

account of Helnte, who crossed the continent by it

AYRES.
to Lima, the traveller who undertakes so arduous a Bue

journey must expect to meet with every sort of pri-

vation and hardship; not only from being exposed to

the utmost extremes both of heat and cold, but
from the rugged and impracticable nature of the
country through vchich he has to pass. It is only
during the summer that the passage across the Andes
can be attempted, and as this is the season when the

mountain snows begin to melt, the streams whicli

rush down the declivities of the Cordilleras art

swelled to impetuous torrents. And this often hap-
pens so suddenly, that the unfortunate traveller

has no time to escape from the fury of the stream,

but is swept down with his mule, and perishes

miserably amid the precipices and dark abysses
through which the foaming waters take their rapid

course. To facilitate the passage across those rivers,

wooden bridges are frequently constructed, of suffi-

cient breadth to admit tlie passage of a traveller on
horseback ; but where the river is too broad for the

construction of those bridges, other bridges are

thrown over of a slighter construction. These are

formed of a thin elastic cane, called bijuco, and from
thence they have received the name of bijuco bridges.

Several of these canes are twisted together so as to

form a large cable of the length required. Six of
these being stretched from one side of the river to

the other, two of which are considerably higher than

the other four, sticks are laid in a transverse direc-

tion over the lower four, and over these branches of

trees. The two uppermost ropes are fastened to the

others that are lower, so as to serve as rails for the

security of the passengers, who would otherwise be
in no small danger from the continual oscillation.

These bridges are only for men, the mules being

taught to swim across the rivers. But where the

rapidity of the torrent, and the large stones which
it continually rolls down, render it impracticable for

mules, a contrivance is adopted for passing them
salely across, named a tarabita. This consists of

two ropes made of bijuco, or of thongs of an ox-hide

twisted together to a proper thickness. These ropes,

being extended across the river, are fastened on each

bank to strong posts, and the animal being slung in

a sort of leathern hammock which depends from the

ropes, and properly secured by girths round the belly,

neck, and legs, is drawn to the opposite shore by
means of ropes fastened to the hammock and ex-

tending to both sides of the river. For the carry-

ing over men or baggage only one rope is required,

and on one side is a winch or wheel by which it may
be either tightened or slackened as circumstances

may require.

In those upper regions heat and cold depend, it Ciim

is well known, not so much on the geographical posi-

tion of any particular place, as on its height above

the level of the sea. In South America, according-

ly, which is distinguished above all other countries

by the prodigious elevation of its soil, we find ever-

lasting ice and snow under the rays of a tropical sun ;

and throughout the whole tract of this elevated

country the climate is uniformly modified by the

height of the land. In the low country, on the other

hand, the distance from the equator fixes the climate
;

and the extensive and unsheltered plains are ex-
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lenos posed to the most scorching heats, more especially

res. those towards the south. At Assumption, the capital

""^ of Paraguay, which is situated in 25° l6' 4-0" of

south latitude, it is stated by Azara that, in ordinary

summer weather, Fahrenheit's thermometer rose,

within doors, to 85 degrees ; and that, during the

greatest heat of the season, it rose so high as 100.

During the winter, in weather which would have

been called cold, it fell to 45 ; but in seasons when

the cold wets unusually severe, such as in the years

1786 and 1789, the water was found frozen in a

court adjoining his house. The nature of the

weather depends, in a great measure, on the pre-

vailing winds. It is generally remarked, that a

south or south-east wind brings cold weather, and

that the weather is hot when the wind blows from

the north. This last is the most prevailing wind,

the southerly wind not blowing, at the most, for

more than a twelfth part of the year. The west

wind is scarcely ever known, and, if it is sometimes

felt, it scarcely continues for two hours together.

At Buenos Ayres, which is situated in south lati-

tude 34° 35', the weather is, of course, colder than at

Assumption ; and it is considered as an ordinary winter

in which there are only three or four days when wa-

ter is slightly frozen. Here, and on the coast, the

winds are greatly more violent than in the interior.

The west winds, which have been already noticed,

are more frequent ; and those from the south-east,

while they always bring rain in winter, are accom-

panied with clear weather in summer. The violent

winds, which prevail both in summer and spring,

raise clouds of dust which penetrate into all the

apartments of the houses, and greatly incommode
the inhabitants. Hurricanes are rare; but they

sometimes occur. In the year 1799, the settlement

of Atira in Paraguay was thrown down by one of

them ;
thirty-six persons were killed, many carri-

ages were blown away, and various other destruc-

tive consequences were experienced. The atmo-

sphere is everywhere filled with moisture, by which

the furniture of the houses is injured. At Buenos

Ayres, all the apartments which have a southern ex-

posure have the floors continually damp ; the walls

are also covered with moss, and the roofs with a sort

of bushy grass, three feet in height, which must be

cleared away every two or three years, to prevent

the moisture from sinking down into the house.

This moisture of the atmosphere does not appear to

be in the least degree prejudicial to the health of

the inhabitants. In no country is thunder and

lightning more violent. The peals of thunder suc-

ceed each other with such rapidity, that there seems

hardly an instant between them, and the whole hea-

vens appear as if they were illuminated with one flame.

These thunder-storms are frequently fatal to indivi-

duals ; and in one ofthem, which happened in January

1793, the lightning struck the town of Buenos Ayres
in thirty-seven places, and killed nineteen persons.

The precious metals, which form such an import-

ant article of commerce in this viceroyalty, are en-

tirely derived from the western provinces, which

lie on the eastern declivity of the Cordillera, and
which, in 1778, were separated from Peru. The fol-

lowing enumeration of the mines presently worked

was extracted by Helms from the records of the Buenos

chancery. Ayres.

Districts. Gold. Silver. Copper. Tin. Lead.

Tucuraan 0 1 2 2
Mendoza 1

Atacama 2 2 1 1

Caranges
Lipes

2 1

2 1 1 1

Porco 1 2 1

Potosi 1

Pacages or l

1
Benenguela

J

Chucuito . 2
Puno 1

Lampa 2

Chicusy 1
4 5 1

Tanija
j

Cochabaraba 1

Sicasica . 2
Lavicaja 4
Omasuyo 4
Avanguro 3
Carabaya 2 1

Chavanza 2 1 I 1

Misque . 1

Paria 1 1 1

Monte Video 1

An account of the accidental discovery of the rich Silver Mines

mines of Potosi will be found in the Encyclopcedia un- of Polosi.

der the article Peru. In 1545, the first mine was for-

mally registered. Another was discovered some days

afterwards. A third, surpassing the two others in

wealth, was distinguished by the name of Rica, which,

with a fourth, were soon worked with great activity.

The mountain, which at the base is 18 miles in circum-

ference, is pierced everywhere by the operations of

the miners. According to Helms, who visited

Potosi in 1789, above three hundred pits were at

that time worked ; but those who directed these

works seemed totally ignorant of the first principles

of mining. Few of them penetrated to a greater

depth than 70 yards, and they were all of them

worked as irregularly, as if it had been merely for

plunder. Many of the pits were inundated with

water ; to free them from which, a main conduit had

been begun in 1778, which, in the course of nine

years, had, at an incredible expence, been carried

two miles in length. But so unskilfully had this im-

portant work been planned, that even at its mouth

the conduit was above the level of the water in many
of the mines, after which it rose about one yard in

every thirty-two, which rendered it still more inef-

ficacious. Eight new veins were intersected by this

conduit, some of them containing very rich silver

ores. Another conduit was inspected by Helms

and the other German Mineralogists who accom-

panied him, which was begun about 100 years be-

fore, and which led to many rich veins of red and

grey silver ore. For want of proper machinery,

however, all the pits were filled with water
;
though,

under better management, they might have been

^« J.~e( -V'SL " si-. 'lAl*' vJMiS.V-.4l
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made to yield a considerable revenue to their pro-
prietors.

The one from which silver is extracted is various

in its nature, consistency, and colour. The moun-
tain of Potosi consists chiefly of a yellow, very firm

argillaceous slate, full of veins of ferruginous quartz,

in which silver ore, and sometimes brittle vitreous

ore, are found interspersed. There is also a greyish
brown one, in which appear some small grains, and
thin branches or veins of silver, running along the lay-

ers of stone. This ore is extremely rich, yielding for

each caxon, or 50 hundred weight, 20 marcs of silver

or about 13 lbs. Some of the ores which are found
in other provinces of this viceroyalty appear black,
frequently from the admixture of lead. The silver

is seen when the ore is scratched. These ores are
called negrillos, from their colour, and are esteemed
Very rich, yielding 50 or 60 marcs of silver per
caxon. They are more valued also on another ac-
count, namely, that the silver is extracted from them
at a small charge. In place of the usual process of
amalgamation with quicksilver, they are merely melt-
ed in furnaces, where the lead, being evaporated by
the fire, the silver is left pure and clean. There is

another sort of rich ore, containing a large propor-
tion of the finest silver, which turns red if it is wet-
ed and rubbed against iron. Some of the ores glit-

ter like talc. These yield but little silver
; but, be-

ing soft, the metal is easily extracted from them.
Some are green, from the admixture of copper,
which it is found troublesome to separate from the
silver. But the most scarce and valuable ore is that
which appears in entangled threads of pure silver, so
fine that it is called urana, from its resemblance to a
spider's web.
The veins of silver frequently run through hard

rocks, which have to be reduced to a very fine powder
before the ore can be fit for the process of amalga-
mation. In order to render the ore more friable,

it is frequently roasted or calcined in an oven. It is

afterwards broke to pieces with iron mallets, after

which it is carried to the mills, where, being ground
to a very fine powder, it is passed through several
wire sieves successively, the last being the finest.

The rude ores are also frequently broke to pieces by
hammers lifted up and down by means of a wheel.
These hammers weigh about 200 pounds, and fall

with sufficient violence to reduce the hardest stones
to powder. This powder is laid in wooden troughs,
and is kneaded with quicksilver and water, until the
two metals are completely amalgamated, after which
the quicksilver is evaporated by distillation, and the
metal which remains is cast into ingots.

In some of the smaller rivers, mills with grind-
stones are used. The ore is ground with water,
which makes a liquid mud, that runs into a receiver.

The mud is disposed on the floor in square parcels
about a foot thick, each of them containing 25 hun-
dred weight of ore. On each of these about 200
weight of sea-salt is thrown, which is moulded and
incorporated with the earth for two or three days.
After this the quantity of quicksilver which they
judge necessary is added to the mass, which is

moulded eight times a day, and lime is frequently
mixed with it, to accelerate the process of amalga-

mation. In the elevated and cold regions of Potosi Buen
and Lipes, this operation requires a month or six .

'^y*

weeks before it is completed. But, in warmer dis-

tricts, it is finished in eight or ten days.
The manner in which these and all the other ope- Low sts

rations are performed, by which the precious metals of the/
are extracted from the earth, and afterwards separated
from their ores, is censured, in the most unqualified
terms, by Helms. After pointing out the ignorance
which prevailed in the previous management of the
mines, " still greater, if possible (he observes), was the
ignorance of the Directors of smelting-houses and re-
fining works at Potosi. By their method of amalga-
mation they were scarcely able to gain two-thirds of
the silver contained in the rude ores ; and for every
marc of pure silver gained, they destroyed one, and
frequently two marcs of quicksilver. Indeed, all the
operations at the mines of Potosi, the stamping, sift-

ing, washing, quickening, and roasting the ore, are
conducted in so slovenly, wasteful, and unscientific
a manner, that, to compare the excellent method of
amalgamation invented by Baron Born, and prac-
tised in Europe, with the barbarous process used by
these Indians and Spaniards, would be an insult to
the understanding of my readers."

" The tools of the Indian miner (he continues) are
very badly contrived and unwieldy. The hammer,
which is a square piece of lead ©f 20 pounds weight,
exhausts his strength,—the iron, a foot and a half
long, is a great deal too incommodious, and, in some
narrow places, cannot be made use of. The thick
tallow candles, wound round with wool, vitiate the air."

The same mismanagement prevailed in the Royal
Mint, where every hundred weight of refined copper
used for alloy in the gold and silver coin cost the
King L. 35 through the ignorance of the overseers,
who spent a whole month in roasting and calcining
it, and in the course of these tedious operations fre-

quently made it unfit for the purpose to which it was
intended. Mr Helms was ordered by the Governor
to introduce a more improved process for the refin-

ing of the copper, and he accordingly showed, by
actual experiment, that copper could be brought to

a greater degree of fineness in four hours and a half,

and at less than J^th of the expence. The other
evils in the management of the mines, he also at-

tempted to reform, in conjunction with another per-
son of skill in the mining art, who accompanied him
to South America for the same purpose. In order
to free the mines from water, two deep conduits
were dug in the mountains

; proper machines were
erected ; amalgamation works were set on foot, and
the necessary instructions in metallurgy were given to

six pupils, for the purpose of enabling them to reduce
this improved system to practice. If the water in the
pits can be drained, the mines of Potosi would be in

as flourishing a condition as ever. The total want of
timber, however, on the naked ridge of mountains in

which those mines are situated, tends greatly to retard

the progress of the work.

Respecting the quantity of silver which has been Produc
exti-acted from the mines of Potosi, various accounts *^'Iv

have been published. But these have generally

been founded on imperfect materials, and their ac-

curacy is therefore liable to doubt. On this point,
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y^^* Spain, contains the most complete and satisfactory

information. This celebrated traveller was enabled

to procure, from official papers, an account of the

value of the royal duties paid into the provincial

treasury of Potosi, on all the silver brought to the

mint between the years 1556 and 1789; and the

proportion of those duties to the whole produce

being known, the annual amount of the silver ex-

tracted from the mines, during this period, with the

exception of what was carried away by the contra-

band traders, can be easily ascertained from these

accounts. From the year 1545 to 1556, there are

no records of the royal duty, and Humboldt has

supplied this defect from such imperfect and acci-

dental information as he could collect in the works

of the earlier writers on South America. Ulloa,

who proceeds upon the authority of a writer in the

17th century, estimates the silver produced, dur-

ing those eleven years, when the official records are

wanting, to 72,000,000 of marcs, equal to about

L. 144,000,000 Sterling. But, according to the more
accurate reckonings of Humboldt, this estimate must
be greatly above the truth ; and he conjectures that

the whole produce during this period, cannot have

exceeded 15,000,000 of marcs or 127,500,000 pi-

astres, equal, valuing the piastre at 4s. 2^d. to

Ti. 26,328,125 Sterling. He states, however, that

little reliance can be placed on the correctness of this

estimate.

From the year 1556 to the year 1578, a duty of

one-fifth was paid on all the silver brought to the

mint of Potosi. These duties amounted, during this

period of twenty-three years, to 9,801,906 piastres,

which gives a total produce for these twenty-three

years, of 49,009,530 piastres, or 5,765,827 marcs of
silver, equal to L. 10,312,431.

From the year 1579 to the year 1736, including a
period of 158 years, a duty of 1^ per cent, was paid,

and afterwards the fifth of the remaining 98^- piastres,

which amounted to nearly 6^ per cent. The produce
of this duty for 158 years amounted to 129,417,273
piastres, which gives a total produce of about

610,458,835 piastres, or 71,818,686 marcs, and an
annual average produce of 3,888,272 piastres, or of

4>55,991 marcs, in value equal to something more
than L, 8,000,000 Sterling.

From the year I736 to 1789> 1^ per cent, of duty,

and the half of the fifth were paid, and, during this

period of fifty-three years, the duties amounted to

14,542,684 piastres. The whole produce amounted
consequently to 128,129,374 piastres, or 15,074,044
marcs of silver, and the annual average produce to

about 281,758 marcs, equal to about L. 4go,000.

From 1789 to 1803, there is no account of the

royal duties. But, according to the records of the

mint, the produce amounted to 46,000,000 of pi-

astres, or to 3,285,710 piastres ^er annum. Helms,
who visited Potosi in 1789, states that there were
annually coined in the royal mint from 550,000 to

600,000 mares of silver, and about 2000 marcs in gold.

According to these calculations, the quantity of
silver yielded by the mines of Potosi, amounts

For 11 years, from 1545
to 1556, to

For 23 years, from 1556
to 1578, to

For 158 years, from 1579
to 1736, to

For 53 years, from 1736
to 1789, to

From 1789 to 1803, to

In this account the pi-

astre is estimated at

eight reals, or 4s. 2|d.

Previous to the year

1600, it contained 13^
reals de Plata. For this

add two-thirds to the

produce of these years,

about

The allowance for con-

traband is variously es-

timated at a third, a

fourth, and a sixth.

Estimating it at one-

fourth, it will amount
to

Piastres.

127,500,000

49,009,530

610,458,835

128,129,374

46,000,000

250,000,000

302,774,434^

1,211,097,739

302,774,434

26,828,125

10,312,431

128,450,71 S

26,960,554

9,679,166

52,604,166

63,708,780

254,835,155

63,708,780
Add for contraband,!

one-fourth, . 3

Total produce, - l,513j872,173 318,543,935

From this estimate of the produce of these mines,
it will be found that they were never more flourish-

ing during the whole period of 253 years, from
1556 to 1789, than from 1585 to 1606. For seve-
ral successive years, the royal fifth amounted to one
and a half million of piastres, which supposes an
annual produce of 1,490,000, or 882,000 marcs, ac-
cording as the piastre of silver is estimated at 13^
or 8 reals. * This is the more surprising, as at this

period more than a third of the silver was never re-

gistered. Adding this one-third to the annual pro-
duce calculated from the royal fifth, the quantity
of silver produced at this time, will amount to

10,000,000 of piastres, equal to L. 2,104,166. After
the year 1606, the produce began gradually to

diminish, although from this time to 1688, it ne-
ver -.. as below 350,000 marcs per annum. From the
commencement of the subsequent century, the pro-
duce continued decreasing, and from the year 1736,
when the royal fifth only amounted to 85,410 pi-

astres till about the year 1748, the annual amount
of the duties was never equal to 200,000 piastres.

After this period, the produce began to increase,

and gradually rose to between 300,000 or 400,000
marcs. This quantity, however. Helms, who had
the best opportunities of information, assures his
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* This coin, towards the conclusion of the sixteenth century, was reduced to the value of eight reals;

and as it is uncertain when this change took place, we cannot exactly ascertain the quantity of silver which
was produced at this period. We can only be certain of its highest and lowest quantity.
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Ayre#. jhe w/^er with which they are overflowed, and if

-^^'^^'^^ some other simple improvements, which he suggests,

were carried into eft'ect.

Jn 1545, it is mentioned that ores containing from

80 to 90 marcs ^er quintal of I6OO ounces, were

common. The marc is nearly equal to about

eight ounces; so that, according to this accounf,

1600 ounces of ore were found to yield about 6OO
or 700 ounces of silver. The average produce

jwas, at this period^ from eight to nine ounces

fer quintal, which was nearly in the proportion

of one ounce in twenty-two or twenty-five. Since

the commencement of the eighteenth century, it

is stated by Humboldt, that they reckon only on

extracting from three to four marcs of silver from

the caxon of ore, equal to 5000 lbs. which is only

one ounce of silver out ©f every 2000 or 2500 ounces

of mineral. According to experiments made by
Helms on 300 specimens of ores, they were found

to produce from six to eight ounces of silver for

every caxon of 5000 lbs.; although in some ores the

silver was in the proportion of 20 marcs to each

caxon, which is about one in 384.

The minerals of Potosi are consequently extreme-

ly poor, and it is owing to their abundance alone,

that they still produce so great a quantity of silyer.

,Er.oin 1574 to 1789, the mean quantity of silver af-

forded by the ores has diminished in the proportion

of 170 to oi?e, wliile the silver extracted from the

mines has only diminished in the proportion of four

\to one. It thus appears -that the productiveness of

mines does not by any means depend so much on

the lycbness or poverty of the minerals which they

contain, as on their abundance, and the facility

with which tihey are worked. Jt happens, ac-

coj;din^ly, that -the Mexican mines, which are

the jriq^hest iji die jvp^l^^ contain refltiarkably poor

roiueralp, the ^est yi^If^ing, on an ay^r^ge, frpm

4/0 to ^^Sj
; .the wddling froim If^ ?ts> ^^'^

mox^X. ahout 13^0 i)unces of silver for every

ounces of or.e. In some of the mines of Germany,
oji the other haod, of ,which the produce falls so fajr

short of those of ^South America, the mean propor-

tion of ^ilyej- is found to amount to 10 ounces ^er
quintal, and Jin fortunate periods to 15.

From 1545 till 1571, silver minerals of Potpsi

were all smelted in portable furnace^ contrived by
the Indians. These were cylindrical tybes of clay,

very broad, and pierced with a number of holes,

which, admitting the air, gave the flame a great de-

gree of intensity. About the year 1571, the method
of amfilgaraation with jWercury was introduced ; and
pf ^he &006 or 10,000 quintals produced by tjie

piine (jiuancunelica towards the end of the si;i-

tqenth century, a.bQve 6000 or 70OO quintals were

consumed jin the works of Potosi. About the year

1763, t|)e qoasiiraption ^mounted to hetwegn 16,000

and 17,000 ,qv(intfds annually. There are at present

2000 mipers engaged ^p the works at Potosi, \vho

are paid at tl}e rate ,qf 25s. ip^r day. Fifteen thou-

sand lamas, and an equal number of asses, are em-
ployed in carrying the ore from the mountain of Po-
tosi to tlie ani^lgamatiou worlds.

Gold Gold -is found in jU^ost ^ tl^p jxiQun.tai.n9«5.di^rj9ts
Mines, of this viceroyally, ^t ^wac^ejd jji tPvlji^e^,
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gathered from the sands, or collected from the
streams. Near the town of Mojos, there is a consi-

derable stratum of rich naagnetical iron sand, in

which are found particles of gold of the size of a
lentil, and sometime^ as heavy as the quarter of a
ducat. The Indians, however, by their unskilful mode
of working the sand, lose all the finer particles pf

the gold, which are carried away by the stream.

From the town of Mojos to ,within a short distance

of Potosi, from which it is distant 180 miles, similar

alluvial layers occur, and gold is washed from them,
especially at the little town of St Jago de Cotagoita,

which is distant about 90 miles from Potosi. In tji^e

province of Lipes there are gold mines, many
which haye been abg,nd^ed. Byit two are now work-
ed, and one of copper, the strata (tf which are inter-

mixed with gold, silver, iron, and loadstone. In
Puno and Oruro, there a<re several gold mines. Bi^
most of them have gone to decay from the inactivi-

ty of the inhabitants, or they have been overflowed,

and all efforts to 4rain them have been found upn-
•vailing. The nipst abundant mines are in the pro-

vince of Cocbabamba and Sicasica. The whole
the mountains in this last district, where the Indians

collect ore by working, abound in rich gold ore, and
when, about a hundred years ago, a projecting

part fell down, lumps of pure gold, weighing from
two to fifty pounds, were s.eyered from the stone

;

and, even in the present times, in the layers of sand
washed from the mountain by the rain water, pieces

of pure gold are found, ,soine of which weigh an
ounce. From the ignorance of the inhabitants, howr
ever, most of tliege treasures lie totally neglected.

A very brief ai?d general account of the animals

of this country, is all that c§n be attempted within our
preseftt limits. The horses and horned cattle,, origi-

nally imported from Europe, have multiplied jamaz-

ingly in the exten^iye plains of South America.
Asses, mules, Eujropean sheep, stags of different spe-

cieS; fO;Xes, ra3?bits^ goats, and hogs, are numerous,
and great numbers of wild dogs are to be met with.

These are descended from those of a domestic kind

that have left their masters in pursuit of the game,
with which the cpuntry everywhere abounds. The
Other wild animals are the puma or American lion,

the jaguar and cougar, two species of American ti-

gers, which are strong a,nd ferocious animals, and
commit great devastations among the ilocks. The
jaguar, when full grown, is a large animal, some of
them measuring five feet from the nose to the root of
the tail, which is two additional feet long, and so
strong that they will drag the carcase of a horse or

bull which they have killed to the place where they

intend to devour it. They are excellent swimmers,
and 4^ara mention^, that he has seen them swim-
ming across a large river loaded with their prey.

The Puma is ^ weak and cpwardly animal, and is noyy

become very scarce in the parts inhabited by the

Spaniards. The guazuara, called the cougar by
Buffon, is 47 inches long, without including the tail,

which is 26 inches Ipng. It flies from the human
species, but kills calves, sheep, pigeons, and all other

smaller animals. It does not stop to eat the flesh,

byt is contented ,with licking the blopd. Of the

other animal^, ^e pip^t remarkable are the ant^

,pr danta, w<hicli is^etwpj^ ^^^"^ jjjjd l?u%lp
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species. It is of the size of a large ass, has no

horns, and is of singular strength. It is frequent-

ly found in the forests and plains of Paraguay, but

has been so much hunted both for its skin and flesh,

that it is scarce both in Tucuraan and Buenos Ayres.

The armadillos are very numerous all over South
America, and are of various species, differing in size,

and in the nature of the armature with which they

are covered. The tamandua, or nurumi, or ant-eater,

is 5372 inches long, without reckoning the tail, which
is in length 22^ inches, besides a thick bunch of

hair at its end, 11 inches long. Azara enumerates
various other small animals, which are generally car-

nivorous, preying upon birds, reptiles, or other infe-

rior quadrupeds. The chibi-guazu, which he consi-

ders to be the jaguar of New Spain, or the tiger-

cat of other countries, is 34 inches, and the tail 13
inches. Wild cats are found of various sorts. There
are also several animals which have the form of the

martin, the pole-cat, and the ferret, but which are

much larger and stronger. The sarigue or the fe-

cundo, is a small animal peculiar to America, which
preys upon pigeons, mice, insects, eggs, &c. It has
a long triangular and pointed face ; its eyes are

oblique and jutting out. Its mouth is large, and
\Y€!ll furnished with teeth. Its tail is long, thick, and
covered with scales, which it uses to climb up trees

and walls when the surface is in any degree rough.

It has long whiskers, and its ears are round, naked,

and transparent.

Of the domestic animals, those most worthy of

note are the lama and the paco, both natives of the

mountainous parts of Peru, and inhabiting the higher

districts of the Tucuman, and the provinces of Los
Charcos, and Santa Cruz de la Sierra. The lama is

a most useful animal, and is capable of carrying hea-
vy burdens in the most rugged and dangerous roads.

It is about four feet high ; the body, including the

neck, is five or six feet long. This animal bears a
great resemblance to a camel, excepting that it has
no hunch on its back. The paco, or vicunna, is a
species of subordinate animal to the lama, in the

same manner as the ass to the horse. Their wool is

tine and long, and is a valuable article of merchan-
dise. The natural colour of it is that of a dried

rose-leaf ; and while every kind of clothing manu-
factured of it possesses a peculiar degree of genial

warnath, it is at the same time most beautifully silky

and light. The lama and the paco inhabit the high-

est mountain-deserts amid perpetual ice and snow
;

and the cold, far from being unfavourable to them,
seems to invigorate and refresh them. The tapir,

though more abundant in Brasil, is also found on the
banks of the Parana and Paraguay. It is of the size

of a small cow, but has neither horns nor tail.

Of birds, the emu, which is generally known by the
name of the American ostrich, and the well-known
bird ofprey the condor, are the most remarkable. The
emu is bred in the Pampas. It is generally six feet

high, measuring from the head to the feet ; and it runs
with such swiftness that the fleetest dogs are thrown
out in the pursuit. Carrion vultures, which fly in

large flocks, are also very common, and feed upon
numerous carcases of the cattle slaughtered for the
sake of their hides.
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The rivers abound in great varieties of fish ; and
of amphibious animals, there are on the coast tur-

tles, seals, and sea-lions ; while alligators or cay-
mans, of a large size, and very voracious, swarm in

all the rivers. The interior of the country is infest-

ed by innumerable tribes of reptiles and insects,

which are brought into life in the damp forests, and
on the rank soil on the borders of rivers. Serpents
also abound in these parts, among which the most
remarkable is the enormous boa constrictor, which
is chiefly found in the marshy places of the forests.

In regulating the colonial trade, Spain has uni- Commerce,
formly proceeded upon the principle of sacrificing

the colony for the supposed advantage of the mother
country

; and, with this view, such restraints were
imposed on the commerce of her South American
provinces, as forced them to depend entirely on the
parent state, both for the supply of their wants, and
for the sale of their produce. They were not only
entirely debarred from trading with Europe, or with
any other country, in their own vessels, but their in-

tercourse with each other was either entirely prohi-
bited or obstructed by many severe restrictions.

Under this system, the commerce of Spain with her
colonies centered entirely in the port of Seville ; and
the cargo of every ship destined for the colonies
was inspected by a board appointed for the purpose,
before she could receive a licence to make the
voyage. In 1720 this commerce was transferred to
Cadiz, as being a more convenient port ; and the
commerce was carried on by means of annual fleets,

which sailed periodically, and which consisted of
two squadrons, known under the respective appella-
tions of the galleons and the flota. These expedi-
tions were made exclusively to the Gulf of Mexico ;

and it was through the ports of Porto-Bello and
Vera Cruz alone that the colonies of Spain were
either supplied with European commodities or found
a vent for their own productions. Owing to this li-

mited intercourse, the produce of America was
exchanged for that of Europe on terms extremely
disadvantageous. Her markets were always imper-
fectly supplied with the commodities of Europe,
which bore, in consequence, a very high price ; while
her own productions, being restricted to particular

ports, were always liable to arrive at a mai-ket al-

ready overstocked. The Spanish colonies lan-

guished under those harassing restrictions ; and
Buenos Ayres, whose territorial resources con-
sisted neither in gold, silver, indigo, cochineal,

nor ill any of those precious products which are
easily exported, but in bulky and perishable commo-
dities requiring the constant command of shipping,

remained for a long time in a state of obscurity and.

depression.

But the operation of this system was eventually

counteracted by its extreme violence and injustice;

in consequence of which it was found impossible, in

cases where it prohibited the colonies from being
supplied with articles of the first necessity, to carry

it into strict execution. Salutary evasions were,
therefore, connived at, and, in process of time, a
contraband trade was established, which was found
so beneficial, that it flourished in spite of all the ex-

pedients adopted to prevent it. The legitimate

S z
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commerce was proportionably diminished, and the

annual squadron gradually dwindled away from

15,000 to 2000 tons of shipping.

Those encroachments on the monopoly of the co-

lonial trade plainly suggested the necessity of relax-

ing the restraints by which the colonies were op-

pressed, and of devising some method for ensuring

to them a constant and adequate supply of European

produce. In the year 1740, a considerable part of

the American trade was permitted to be carried on

by register ships, which, on purchasing a licence

from the Council of the Indies, were allowed to sail

at any time, and which, in the year 1748, finally

superseded the galleons and flota, after they had

been in use for two centuries. By means of this in-

tercourse, the American market was more regularly

supplied with the productions of Europe, and

Buenos Ayres was benefited, along with the other

colonies, by these regulations.

Other relaxations of the system of restramt

soon followed. In 1774, a free intercourse was

opened between several of the American provin-

ces; and, in 1778, seven of the principal Spanish

ports, to which, in 1788, five others were added,

were permitted to engage in a free trade with

Buenos Ayres, and with the ports of the South Sea.

These regulations, together with the erection of

Buenos Ayres into an independent viceroyalty in

1778, gave it importance and stability; and, from

this period, its imports and exports have progres-

sively increased. Previous to the year 1778, not

more than 12 or 15 registered vessels were engaged

in the colonial trade of South America, and these

seldom performed more than one voyage in three

years. But, in that year, their number increased to

1 70 vessels, the value of whose cargoes amounted to

L.1,958,676. For the further encouragement of the

trade of Buenos Ayres, salted n>eat and tallow were

allowed, in the year 1793, to be exported duty-free

;

and, by this and other regulations, the trade and

population of the adjacent provinces was consider-

ably increased. Azara gives the following annual

average estimate of the trade and shipping of Buenos

Ayres, taking the average of the years between I792

and 1796.

Importsfrom Spain,

No. of

Cargoes.

From what Ports

received.

Value of

Spanish

Mauufdc-
tures and
Produc-
tious.

Value of

the Pro-
ductions

and Ma-
nufactures

of other

Nations.

Total.

21^
21

6f

f
f
1

5

Cadiz

Barcelona and
Malaga

Corunna
St Andero
Vigo
Jijon

St Lucar

Piastres.

631,615

595,229
223,484
32,501

6,132

4,684

287

Piastrfs.

923,313

21,845

75,584

24,187

4,400

2,123

1,554,328

617,074
233,669
56,688

10,532

6,784
287

S3f 2,545,364

AYRES.
Exports to Spam,

Buenos
Ayres,

No.of
Par

goes.

To what
tr ill i-o kill*

Silver in Pi-

astres,in In-

^'otSj or iu
°

Plate.

Value of
Gold in

Piastres.

Value ot

Produce
in

Piastre*,

Total Va-

Piastres.

19
15|-

8 2

I
3|

Cadiz
Barcelona

& Malaga
Corunna
StAndero

1,002,557

200,385
938,348

5,202

941,798

83,281

625,696
1,632

447,483

277,301
32,685

50,189

2,391,845

561,568

1,656,729

57,023

47 4,667,166

In pounds Sterling, L. 982,049

Importsfrom the Hamnnah.

Sugar
Confections

Honey - "

Cocoa
Coffee

Brandy
Rice
Wax
Pitch and Tar
Linen
Manna
Dye-woods
Acuna wool

Value in pounds Sterling,

13,037

37
132
65

225
1,277
240
505
37
473^
96
S7|
188

arrobas.

ditto.

jars.

arrobas.

ditto.

casks.

quintals*

arrobas.

quintals.

pieces.

pounds.

quintal^

ditto.

L. 20,397.

Exports to the Havannak

Silver in piastres

Salt Beef
Tallow

Fine furs

Sea-wolf skins

Common wool

Sheep skins

Flour

Oil of the sea-wolf

Copper
Goose wings

17,236.

39,281

10,617
147
323
80
113
440
25
50

70

quintals',

arrobas.

arrobas.

dozen.

quintals^

ditto.

ditto.

Value in pounds Sterling, L.1 5,057.

Importsfrom Lima,

Sugar
Cocoa
Cinnamon
Rice
Salt Stones

Indigo

Wrought iron

In pounds Sterling, Li 535,587

Value in pounds Sterling,

10

4337 arrobas.

295 do.

75^ pounds.

80 quintals.

200
138 pounds.

7

L.5264.
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Paraguay tea

Tallow

Swan skins

Negro slaves

Hoes
Thread
Silk stockings

Hats

2688 arrobias.

2800 do.

20
8S

419
128

8

24

Value in pounds Sterling, L.4723.

Importsfrom the Coast of Africa.

Negro slaves

Hoes

1338
1420

Value in pounds Sterling, L.66,70;'5.

Exports to the Coast ofAfrica.

Silver, in piastres

Value of goods

120,276
12,738

lects of

^ War
Ih Eng-
id ou
(lumerce.

Value in pounds Sterling, L.27,987-

In tbe year 1797, hostilities commenced between

Spain and Great Britain ;
and, in consequence of this

event, the trade between the mother country^ and

her South American colonies was necessarily/ ex-

posed to the maritime hostility of Britain. So (effec-

tually was this hostility carried on by the B ritish

cruisers, that, in 1798, the trade of the Sp.amsh

settlements was at a stand; and it was calculat-

ed that above three millions of hides were lyimg at

the warehouses of Buenos Ayres and Monte Video,

for which no vent could be found. European goods

W§re totally wanting, or had risen to excessive

prices. Linen was not to be had, and the O(0tton

stulfs of the country, or those which came from

Peru, were substituted in lieu of it, and for brandy

and Spanish wines, those of Cuyo were used. This

stagnation of trade was at length relieved by thie m-

tervention of the neutral vessels of the Amemcans,

which brought European goods to the colonies,, and

took away their surplus produce in return ;
andl this

contraband intercourse was found so indispemsable

to the trade of those countries, that it was either

connived at or openly encouraged.

A very extensive trade is carried on between! the

ommerce. lower and upper provinces of this viceroyalty,, and

also with Peru and Chili. The herb of Paraguay,

known by the name of Paraguay tea, and the cattle

and mules of the provinces of Buenos Ayrea and

Tucuman, form the staples of this commerce. The

herb of Paraguay is in such demand, that the crop

on the ground is generally sold before it is gathiered.

The quantity exported to Peru is estimated at

2,500,000 libs., and about 1,000,000 of libs, are an-

nually sent to Chili. The remainder is consumied in

Paraguay, Tucuman, and the other provunces.

There is a continual demand for mules in Perm and

Potosi to carry on the work of the names ; andl it is

calculated that about 60,000 of these ammalis are

annually purchased for Peru and Potosi at the price

of between three and four piastres a-head. These

are driven into the interior by easy journeys to

Salta, where they are taken great care of during the

winter, and when in good condition, they are con-

ducted to Potosi, where they sell for eight, nine, or

ten piastres a-head ; and such as are carried to Peru

sell for higher prices, some for 40 and even 50

piastres. Peru and Potosi, and the mountainous

districts where the mines are situated, are also sup-

plied with large droves of cattle from the provinces

of Buenos Ayres and Tucuman. These are either

caught wild, or they are purchased from the im-

mense pasture lands which extend over a great

part of the province of Buenos Ayres, and are con-

veyed by easy journeys into the interior. A great

trade is also carried on, more especially when the

usual intercourse with Europe is interrupted by

war, between Peru and Potosi, and the other pro-

vinces which were annexed to Buenos Ayres in

the year 1778. These provinces being the princi-

pal mining countries, are on this account populous,

while, owing to their elevated situation, the climate

is bleak, and the soil barren. Supplies therefore, both

of subsistence and of manufactures, must be drawn

from more fertile regions ; and the trade in question

consists accordingly in exchanging the produce of

the adjoining provinces for the precious metals which

form tlie great staple of the mining districts. Peru,

Chili, and the provinces to the east, receive from

the raining countries supplies of gold and silver, m
exchange far which they send maize, wheat-flour,

cotton, oil, pimento, sugar, hides, wax, soap, tallow,

&c. baize, woollen manufactures, and articles for the

use of the mines, &c.

Estalla, the compiler of a voluminous collection, Populatiou.

which contains much valuable information on South

America, called Viagero Universal, estimates the

population of this viceroyalty at 1,000,000 of Spa-

niards and Creoles, besides Indians. He estimates

the population of the city of Buenos Ayres at about

40,000, of whom one half are whites or Spaniards.

Though reckoned the capital of the viceroyalty, it is

not so populous as Potosi, which, according to

Helms, contains a population of 100,000; an

amount which so greatly exceeds all preceding ac-

counts, as to render the accuracy of his information

extremely doubtful. M. Humboldt, in his general

table of the population of South America, which,

however, he does not give as pretending to accu-

racy, estimates the Spanish and Creole population of

this viceroyalty at 1,100,000; which exceeds Estalla's

estimate by 100,000. Azara states the population of

the province of Paraguay at 97,500, and that of the

province of Buenos Ayres at 170,900.
n • • k i?

In I8O6, a British squadron, commanded by Sir R"t'»n Ex-

Home Popham, appeared in the Rio de la Plata,?® '

from which a force was landed under the command

of Major-General Beresford, for the reduction of

Buenos Ayres. Some trifling resistance was offered

by the Spaniards ; but, in the end. General Beresford

entered the town with little opposition. He appears

to have been partly indebted for his success to the

surprise into which the Spaniards were thrown by

this unexpected iavaBion, for when they had suffi-
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Buenos ciently recovered from their panic, and had leisure
Ayres. consider the inconsiderable numbers of their ene-

*'^*V mies, the British were assailed by such a superiority

of force, that they were compelled to yield them-

selves prisoners of war on the 12th of August, hav-

ing had possession of the place for about the space

of six weeks. In the meantime, reinforcements ar-

rived from the Cape, and Sir. Home Popham, hav-

ing made an unsuccessful attempt on Monte Video,

took possession of the fort of Maldonado, at the

mouth of the Plata. Additional reinforcements hav-

ing arrived under the command of Sir Samuel Ach-
muty, the invaders succeeded at length in taking

Monte Video by storm, and they only waited for

farther succours to resume the attack of the capital.

The expected reinforcements at length arrived, in

May 1807, under General Whitelock, to whom was
committed the chief command of the expedition

;

and, on the 15th June, a farther reinforcement was
received under General Crawford. With this force, a-

mounting to 8000 men, it was resolved to attack Buenos
Ayres by marching into the town. But no sooner
had they entered the place, than they were assailed,

from all quarters, with a commanding and superior

fire of grape and musketry. The streets were in-

tersected by deep ditches secured by cannon which
poured upon the assailants an incessant and destruc-
tive fire

;
while, from the windows and tops of the

houses, they were exposed to a galling fire of mus-
ketry, to hand-grenades, bricks, and stones. In this

unequal contest, about a third of the British army
was either killed, wounded, or captured, without any
material advantage gained

; and, next day, an armis-
tice was concluded, which issued in a convention,
by whidh it was agreed that the British should eva-
cuate the Plata in two months ; and that all prisoners
taken on both sides should be restored.

Lale Revo- The project of the French Emperor to subdue
lution. Spain, for the purpose of establishing his brother

Joseph on the throne, gave rise to a spirit ofjust in-

dignation tliroughout the South American colonies

;

and when his successes seemed to pave the way for

the subjection of the mother country, their first

care was to take effectual measures for the se-

curity of their own independence. With this view,
iti the town of Buenos Ayres, the government of the
viceroy was superseded by one of popular appoint-
ment ; and though the leaders of the revolution still

professed allegiance to Ferdinand, it was generally
believed that they had secretly resolved to shake ofF

the yoke of Spain. Different views, however, pre-
vailed in other parts of the country. In Monte
Video the Regency of Cadiz was recognised ; and,
in the interior, a counter-revolution was begun
under the influence of Liniers and the adherents of
the new government in Spain. To suppress this move-
ment, a force was dispatched into the interior, at
whose approach the chiefs of the counter-revolution
fled, and being pursued and taken, they were bar-
barously murdered. The opposition to the revo-
lution begun at Monte Video, was of a more formi-
dable character. It was directed by Elio, an oflScer
•f marine, who arrived from Spain with the com-
nnssion of viceroy, and who, not being able to pre-
vail on the Junta of Buenos Ayres to recognise his

authority, proceeded to bombard the city and to de-
stroy its commerce. On the other hand, the Junta -Vres

sent their army against Monte Video, and compelled
Elio to take refuge within the walls of the fortress.

An armistice was afterwards concluded between the
parties ; but the subsequent transactions are yet in-

volved in considerable obscurity. We propose to
reserve the account of the revolution which has
been begun in these colonies, for the Article South
America; trusting that, before we shall have ad-
vanced so far in the course of our work, the cause of
independence will have finally triumphed, and that
we shall then be able to exhibit a distinct and sa-

tisfactory view of its progress, and of its probable re-

sults both to America and to Europe.
Azara, Voyages en Amerique Meridionalc, clepifi.%

178ljusgu en 1801.4 vols. 8vo. 1809 Humboldt,
Political Essay on the Kingdom of Neto Spain, 4 vols.

8vo.

—

Wi\cocke*s Historyofthe Viceroyalty ofBuenos
Ayres, 1806—Helms's Travels from Buenos Ayres,
by Potosi and Lima—Alcedo's Geographical and
Historical Dictionary ofAmerica and the West Indies:^

translated by Thompson, 5 vols. 4to. 1810 Edin-
burgh Review, Vol. XIX. (o.)

BUKHARA, or Bokhara, an extensive coun-
try in central Asia, situated to the north of the
Oxus, which separates it from Khoarism and the
kingdom of Caubul. Its principal cities are Buk-
hara and Samarcand. This ancient seat of the con-
querors of Asia is now almost entirely unknown to
Europeans. ' A few particulars, however, respecting
its present state, were collected by Mr Elphinstone,
during his residence in Caubul.
About the beginning of the sixteenth century, the

descendants of Timur were driven from this territory

by the Uzbeks, who, crossing the Jaxartes, swept
all before them, till they were stopt by the central
barrier of roountaias. They thus established them-
selves, and have ever since remained the ruling peo-
ple in Bukhara, Bulkh, Fergannah, and Khoarism.
The Uzbeks belong to the great race of Turk or
Toork, which, with the Moguls and Mandshoors,
comprises all the people known in Europe under the
general appellation of Tartar. The beauty of this

race is celebrated by the Persian poets
;
though, for

this admiration, it seems chiefly indebted to the con-
trast with the hideous deformity of the Mogul aspect.
The Uzbeks are generally short and stout. Broad
foreheads, high cheek-bones, thin beards, and small
eyes, form the national features. Their complexion
is clear and ruddy, and their hair generally black.
Part of the nation live in houses and part in tents.

Of the latter description, Bukhara contains a large
proportion, as a great part of the soil is fit only for
pasturage. This people have not the remotest idea
of travelling on foot

; every man keeps a horse qr
a camel ; even the beggar must have an ass to ridie

upon. Horse-flesh is the favourite food ; but c^n l?,e

obtained only in small quantities unless by th^ ripl).

Their drink consists chiefly of tea, and kpuipisf of
kimmiss, an intoxicating liquor draw:n from mapes*
milk.

The Uzbeks, having embraced Mahometanism at

a time when they probably had few other- positive in-

stitutions, have a4iop6ed its precepts thfir Mkst
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extent. All the details of civil government, and the

minutest observances of common life, are regulated

by the precepts of the Koran. The King of Buk-

hara assumes the title of Commander of the Faithful;

he spends a great part of the day in teaching the

Mahommedaii religion, and of the night in prayers

and vigils. He reads prayers in his own mosque

;

and will sometimes perform the funeral service, even

for people of low rank.

In Bukhara, and in all the Uzbek countries, the

form of government is almost entirely despotic. The
country is formed into divisions and subdivisions,

which are governed by officers appointed solely by

the sovereign. The villages alone have some share

in their own administration ; but this cannot form

any material check on the royal authority. The
Uzbeks are brave ;

they charge with shouts,

drawn up in three lines which advance succes-

sively to the attack ; so that, till the third has

given way, they cannot be considered as finally de-

feated. They make admirable light cavalry from the

rapidity of their movements, and from being patient

of thirst, hunger, and fatigue, in an extraordinary

degree. Their laws of war are entirely barbarous

;

infidel captives are sold as slaves ; and this treatment

being unlawful in regard to Mahommedan enemies,

these suffer a more cruel fate, and are butchered with-

out mercy. Yet, in the intercourse of private life,

they display many laudable qualities. They are

honest and sincere
;
quarrels are rare, and a murder

scarcely ever heard of. Their hospitality is such,

that Mr Elphinstone considers Bukhara as the coun-

try of Asia through which a traveller may pass with

the greatest security.

The capital city, called also Bukhara, appears to

be very considerable. Its population is said to be
equal to that of Peshawer, and, consequently, ex-

ceeds a hundred thousand souls. This city contains

numerous colleges, supported either by the king, or

by private foundations. The sciences exclusively

taught, indeed, are those of Mahommedan Theology
and Jurisprudence ; and, even in these, the fame of

this city is inferior to that of Peshawer. Besides

these institutions for education, Bukhara contains

caravanseries, on a great scale, for the accommoda-
tion of trade ; and, notwithstanding the rigid attach-

ment of the people to the Mahommedan faith, stran-

gers of every religion experience the most liberal

toleration. (b.)

BULKH, or Balk, a kingdom of central Asia,

situated on the northern declivity of the immense
chain of mountains, commonly called Hindoo Coosh,

which separates it from Caubul. It forms thus the

intermediate state between that kingdom and Buk-
hara. Some of its vallies, particularly along the

Oxus, are lower, and suffer more from heat, than

those of Caubul, on the southern side of the chain.

This country was conquered, at the commencement
of the sixteenth century, along with Bukhara, by
the Uzbeks, who have ever since continued the rul-

ing people. Bulkh was conquered by Nadir Shah

;

and, notwithstanding several revolutions, has since

generally continued in a state of nominal subjection

to Caubul. Killich Ally, however, an Uzbek prince,

exercises at present an authority almost. independent.
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KulkhThe king of Caubul does not even draw any tribute

from Bulkh ; he is content if it serve as a barrier

against the northern Uzbek tribes.

The country is chiefly divided into three large

provinces,—Bulkh Proper, Khoolloora, and Koon-
dooz. Its government and manners being those
common to the Uzbek tribes, have been described
under the head of Bukhara. Killich AII3' main-
tains an army of 12,000 horse ; after paying the ex-
pence of which, he has a clear revenue of a lack and
a half of rupees (about L. 19,000). He is much
beloved by his subjects, and affords such effectual

protection to trade, that his praises are celebrated

by all the caravans which traverse this part of Asia.

He seats himself daily in his public apartment, on a
carpet, without pillows or cushions. Those of his

visitors whom he wishes to honour, are seated by
him on the same carpet ; while others must be con-
tented with the bare floor. He superintends in per-
son every department of the administration, executes
justice with strictness, and is particularly attentive

to the regulation of the bazar, or public market.
Bulkh is the ancient Bactria, which, for wealth and

power, held a high pre-eminence among the king-
doms of central Asia. The capital was known under
the name of Bactra, and seems to have been the
grand emporium for the commerce of this part of the
world. The Asiatics are impressed with the deepest
veneration for its antiquity, and call it commonly
'* the mother of cities." Immense ruins still attest

its ancient grandeur ; but the modern Bulkh merely
occupies a corner of the circuit enclosed by the an-
cient walls. The country round, however, is level

and fertile, contains a great number of villages, and
is watered by artificial canals. Tausk Koorghaun,
the capital of Khoolloom, contains 8000 houses, and
the capital of Koondooz still exceeds it in magni-
tude, (b.)

BUNDELCUND, or Bandelkhand, an exten- Situation

sive district of the province of Allahabad, in Hindos- and Extent,

tan, between the rivers Cane and Betwah, occupying
a superficies of about 11,000 square miles. The
south-west frontier lies in about 24° north latitude,

and 80" 45' east longitude, and the territory extends
about two degrees further north. In general, the
face of this country is mountainous, high, and rocky;
its vegetation is scanty, and the inhabitants do not be-
stow much care on the cultivation of it. The sum-
mits of many of the hills, however, are covered with
low copses, amidst which there is but little grass in-

terspersed. Other parts of the district exhibit a close

jungle ; and there are portions, consisting of fertile

soil, which are brought under suitable culture.

The most valuable of all fossils, diamonds, have Diamond
been long found here, particularly near the town of Mines,

Purna or Pannah. The mines producing them are
situated in a range of hills called Bund-Ahill by the

natives, extending above twenty miles in length by
between two and three in breadth, and are said to be
partitioned into twenty one divisions ; but we do not
know that the whole belong to Bundelcund. Of
these, the mines of Maharajepoor, Rajepoor, Kim-
merah, and Guddaseah, contain the finest diamonds;
and one dug from the last has been reputed the

largest in the world. It was kept in the fort of Cal-

0
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linndel- linger, among other treasures of Rajah Himmut Ba-
cund. hadur. Several different rajahs are proprietors of

^^^^'^^^
the mines, each having the charge of his own, with-

out any interest in the produce of the rest. A su-

perintendent is appointed to inspect the produce, and

every diamond when found is registered, valued, and,

if the rajah does not chuse to keep it, is offered for

sale. When sold, he receives two-thirds of the value.

In the reign of the Emperor Ackbar, the mines of Pan-

nah produced to the amount of L.100,000 annually,

and were then a considerable source of revenue ; but

for many years they have not been nearly so profitable,

and it appears that about the year 1 750, the govern-

ment did not derive more from them than equivalent

to L. 50,000 per annum. Their present value is not

exactly known. According to tradition, the mines

were discovered by a fakir or religious mendicant.

Aspect of The country, at a distance from the mountains, is

the country, agreeably diversified with clusters of eminences or

small hills, separate from each other, exhibiting a

picturesque appearance ; and the inhabitants invaria-

bly build their villages at the bottom of a hill. They

are seldom seen in any other situation, and it is chief-

ly around the villages that the small quantity of grain

raised in the district is cultivated. But Bundelcund

not being a fertile country in itself, grain is brought

from the banks of the Jumna and the Ganges. Many
other commodities are supplied from the Deccan, or

middle region of the peninsula, and large herds of bul-

locks are seen continually passing to the hilly part of

the territory. The forests abound with tigers, and the

nhil-gau or white-footed antelope, as also the wild boar,

which are all hunted by the chief men of the country.

Inhabitants. The inhabitants, who are called Bondelas, are a

brave and warlike people, entertaining high notions

of independence, and impatient of constraint or in-

dignity. They act under the full impulse of those

violent passions which sway the inhabitants of the

east, and lead to catastrophes of a nature un-

known to Europeans. An instance occurred not

long ago, when tlie fortress of Adjyghur, be-

sieged by the British troops, was evacuated by the

garrison. The removal of the family of the re-

fractory Zemindar who had occasioned hostilities

having been directed, his father-in-law was desired

to prepare the females of the family for it. Instead

of doing so, however, he murdered the whole and

their children eight in number, and then put an

end to his own existence. But what was still more

extraordinary, the perpetration of this horrible deed

was apparently with the consent, and without any

complaint of the sufferers. The Bondelas are either

Bramins or Rajpoots. About Ditteah and Jhansi,

they are a stout and handsome race of men, exhibit-

ing an appearance of opulence and content. They
commonly go armed with a bow and spear, both

of which are of excellent quality ; and they know
very well how to use tliem. They testify no ap-

prehension in engaging veteran troops. Owing

to the intestine commotions which Ibng pervad-

ed this district, every man carried arms; and

many, availing themselves of superior force, attack-

ed and plundered travellers, or levied a contribution

from them, on pretence of guarding the passes which

fliey had necessarily to traverse among the hills.
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Very little of their manners and customs is known. Bm
Women occasionally burn themselves along with the

bodies of their deceased husbands, according to a

remarkable religious principle diffused in the east,

which now seems universally on the decline. The
inhabitants dwell in towns and villages, of which the

latter are much better than most others in India ; and
they have numerous strong forts, which they are ac-

customed to take and defend with determined vi-

gour.

There are several considerable towns in the dis- Cliiet

trict, such as Pannah, Pirna or Puma, where the Ra- Towns

jah resides on account of its proximity to the dia-

mond mines, Chatterpoor, Ditteah, Callinger, Jyght-

poor, Jhansi. Chatterpoor, 30 miles distant from

Pannah, and 698 from Calcutta, is extensive, well

built, and the houses chiefly consist of stone. For-

merly it was in a flourishing condition, a place of

great and active commercial transactions, and a kind

of depot for goods carried between the Deccan and
Mirzapour, which is also in the province of Allaha-

bad, and one of the principal trading toivns of Hin-
dostan. The goods were afterwards transported hy
numerous bullocks and camels to the places of their

destination, and so much commerce was conducted

here, that, when Chatterpoor preserved its greatest

importance, the duties levied amountetl to L. 50,000
yearly. It was founded by one of the rajahs of Bun-
delcund, and occasionally his residence. Ditteah, or

Dutteah, is a large town surrounded with a stone

wall, and is provided with gates. It extends a mile

and a half in length, by nearly as much in breadth,

and is populous and well built, the houses being of

stone, and covered with tiles. A spacious edifice,

with seven cupolas, stands at the north-west extre-

mity, which was the former residence of the Rajahs

;

but a palace has recently been built for them on an

eminence without the town, close to which is a con-

siderable lake. The district of Ditteah was tribu-

tary to the Mahrattas, and the Rajah could raise

2000 horse, and as many infantry, esteemed excel-

lent troops. Some years ago, they testified how
much they were to be dreaded in an engagement be-

tween the veteran forces under M. de Boyne, a fa-

mous French General in the Mahratta service, where
all the skill and ability of the commander could

scarcely preserve the latter from destruction. But
among the most important places of Bundelcund is

Callinger, the chief town of a subdivision of this dis-

trict, which seems to have once been an independent

government, and now includes ten pergunnalis or

circles of villages. It has a fortification built on a

lofty rock of great extent, and is deemed impregna-

ble by the natives. The walls are said to be six or

seven miles in circuit ; 170 pieces of cannon are

mounted on them, and a garrison of 5000 men is

necessary for their defence. Nevertheless, its na-

tural strength has enabled a smaller number to

sustain long sieges ; and the earlier invaders of Bun-
delcund have been compelled to retire after unsuc-

cessful blockades protracted during several years.

So lately as the year 1810, the British army, having

attempted to take it by storm, was repulsed with great

slaughter. However, the garrison of this fortress,

probably dreading a repetition of the assault, eva-
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cuated the place during the night. No fortress can

be more secure against the irregular approaches of

an Indian army. Here the Rajah kept his military

stores and treasure, and it was also the residence of

the Europeans in his service. It is twenty or thirty

miles from Pannah, and lies in 24° 58' north lati-

tude. Jhansi is a considerable town, but smaller

than Ditteah, commanded by a stone fort on a high

hill, in 25° 31' north latitude, and thirty-two miles

distant from Chatterpoor. There is a district de-

pendent on the town, which, from having been seven-

ty or eighty years in the uninterrupted possession of

the Peshwa, or Chief of the Mahrattas, is in a more

tranquil state, and better cultivated than most of the

neighbouring territories which have undergone fre-

quent changes. Hence it is frequented by caravans

from various commercial towns of India; and its

wealth is augmented by a trade in cloths, and the

manufacture of carpets, bows, arrows, and spears,

the principal arms of the Bondela tribes. In the

year 1 790, it afforded a revenue of about L. 50,000

annually. There is an ancient city called Ouncha,

but now in decay, whose Rajah was formerly the head

of all the tribes of BundelcUnd, and from whom
their chiefs received tokens of their investiture. A
castle which stands here, or in the neighbourhood,

resembles a gothic building, and is said to have been

erected by a Rajah of old, who in one day gave or-

ders for building fifty-two forts. This may account

for the places of strength seen in Bundelcund, for

which the particular character of its surface is ex-

tremely favourable.

Besides these, there are several towns, villages,

and fortifications of consequence in this district, but

recent events have rendered the preservation of the

latter of less importance to their owners.

Bundelcund from ancient times has been divided

into many petty territories, whose chiefs have inces-

santly disturbed the peace of their subjects by pre-

datory incursions on each other. The successful

captures of strongholds in tlie mountains, was an en-

couragement to the subsistence of warfare ; and in

addition to the numerous ordinary sources of dis-

pute, it is not unlikely that their joint interests in

the diamond mines contributed to excite dissension.

Though the predominance of power induced some

one of the contending parties to claim the superiori-

ty, it was reluctantly acknowledged by the rest

;

whence, instead of a common bond of union to de-

fend the country, it was weakened by the distrac-

tions of the whole. The Rajahs of Callinger are

mentioned by Mahometan writers so early as the

year 1008, but it does not appear to have been in-

corporated with Bundelcund for several centuries af-

terwards. Sometime in the sixteenth century, it is

said that a Bondela, living in Benares, removed to

a fort in the district of Ouncha, then governed by a

Rajah whose confidence he speedily obtained. This

Bondela had a daughter of exquisite beauty of whom
the Rajah became enamoured, and demanded her in

marriage. But her father, considering the proposal a

grievous insult, from one whom certain circumstances

now unknown prompted him to consider his inferior

in rank, he, in concert with his daughter, plotted a

diabolical revenge. Acquiescence was given on the
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part of both, and the Rajah was invited by his bride

to the house of the Bondela, where the ceremony was

to be perfonned. Here a magnificent entertainment

was prepared, of which he partook plentifully along

with his attendants ; but it was soon succeeded by

excruciating tortures,—poison had been treacherous-

ly administered, and when the victims became inca-

pable ofdefence, they were treacherously massacred.

The Bondela then placed himself on the musnud of

the Rajah, which he enjoyed peaceably until his

death. He was succeeded by his son Ber Sing Deo,

whose descendant is the Rajah of Ouncha, and he

gained an accession of power by his services to the

Soubahdar of Allahabad. But he is accused of being

a great plundered, and his history is stained by the

assassination of the celebrated Abul Fazel, Prime

Minister of Ackbar, which is said to have been

committed by a banditti under his command. Nay,

it is affirmed, that he acted in compliance with the

wishes of Jehangeer, the emperor's son, who was

jealous of Abul Fazel's influence over his father,

and who, on his accession to the throne of Delhi,

entrusted Ber Sing Deo with the government of all

Bundelcund, then called Dungush. On descending

to a later period, we find that this territory was in-

vaded during the government of the Rajah Chatter-

saul, about the middle of last century, by the chief of

Furruckabad ; and the Rajah, to aid him in repell-

ing the enemy, applied for support to the Peshwa,

Sewai Bajerow. Success having attended them, he

adopted Sewai Bajerow as his son, and partitioned

Bundelcund between him and his own sons. But

allotting him a third of his dominions, the land re-

venue of which was estimated at about L. 1,300,000

Sterling, was under an express stipulation that his

posterity should be protected by the Peshwa, in in-

dependent possession of the remainder. The rest

of his male issue, said to exceed fifty, were in a

state of dependence on their two brothers. In time

this division opened the way to dissensions, a civil

war ensued, and the consequent weakness of the

chiefs afforded an opportunity for other invasions.

Ali Bahauder, an illegitimate grandson of Bajerow,

held a command in the army of Scindeah, the noted

Mahratta chief, and in the same army was the Ra-

jah Himmut Bahaudar, who not only commanded a

great body of cavalry, but was the spiritual head and

military leader of a numerous sect of devotees called

Gosseins. Both seem to have fallen under the dis-

pleasure of the Peshwa, and the latter, after retir-

ing to his estate in 1786, soon united with the other

in attempting the conquest of Bundelcund. The

Rajah Himmut seems to have had it in contempla-

tion to establish a sovereignty elsewhere ; and about

the year 1787, he was actively engaged in assisting

the prince Mirza Jurvaim Buklit, in raising an army,

but whose death, which happened suddenly in 1788,

probably allowed him more leisure to attend to the

other object in view. He and his associates agreed

that a large portion of the territory to be conquered

should be assigned to himself, and its revenue ap-

plied to the support of certain troops which he en-

gaged to maintain in the service of AH Bahauder.

The projected invasion took place in 1789; when

Ali Bahauder conquered much of the district in

551
Bimdel-
cnnd.
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J'.mid*'!- the name of the Peshwa, of whom he rendered him-
ciiml. nearly independent; and in a short time the
'^''^^ whole was subdued except some fortresses, which

the Mahrattas have never been able to reduce.

Some years elapsed before the complete establish-

ment of their authority; but an airangement was
made with the Peshwa, whereby he was acknowledg-
ed lord paramount of all the conquests effected in

Bundelcund by Ali Bahauder, who engaged to obey
him as his sovereign, and to pay him tribute. The lat-

ter contrived to evade both conditions, however; and,

after being occupied fourteen years in endeavouring
to subjugate the country, died in 1802, during the

blockade of Callinger, which, during ten years, he
had fruitlessly endeavoured to capture. Ali was suc-

ceeded by his eldest son, Shumshere Bahauder, then
absent at Poonah ; and Himmut Bahauder, who, to

retain his own influence, had for years been exciting

disaffection among the different chiefs, now appointed
a relation of Shumshere, the young rajah, regent
of Bundelcund until his return.

A war next broke out between the British and the

Mahrattas. Himmut Bahauder endeavoured to ac-

complish the transference of this district to the for-

mer, while Shumshere was determined to oppose
them vigorously. In September 1803, Colonel
Powell crossed the river Jumna for the purpose of
entering Bundelcund, and was joined by Himmut
with a body of 13,000 or 14,000 men. The united
forces arriving on the banks of the river Cane, which,
passing the fort of Callinger, falls into the Jumna,
near the town of Oorah, found the army of Shum-
shere on the opposite side. It was numerous, oc-

cupied a great extent, and was strongly post^, but
after a short cannonade on both sides it precipitate-

ly retreated.

At this time a proposal was made by the Mah-
rattas, and acceded to by the British, for the ces-

sron of a portion of the territory of Bundelcund in

lieu of certain districts in the Deccan, which had
been ceded to them by a former treaty. Forces
were then stationed in Bundelcund for the protec-
tion of other parts, and successive engagements of a
conciliatory nature were made M'ith Shumshere, and
all the rest of the chiefs, whereby the British autho-
rity was rendered paramount. Himmut Bahauder
had previously secured an advantageous arrange-
ment for himself ; and his death ensuing in the year
1804, Government provided for his family, and as-

sumed possession of his territory. The troops who
had been retained in his service, a kind of irregular

force, now dispersed. Still, however, the tranquilli-

ty of the country was liable to be disturbed, and in-

deed the cession of some parts of it by the Mahrattas
was only nominal, as they had never been able to

occupy the strong holds themselves. Thus it was
judged expedient by the British to bestow a con-
siderable tract, in 1807, to a descendant of the Regent
Chuttersaul, who had been long dispossessed amidst
contending factions, on condition of guarding the
passes and preserving his territory in peace. Other
arrangements were made, conceding to the chief of
Calpee, on the confines of Bundelcund, a portion of
the interior, in lieu of the city and district of Calpee,
and several villages on the Jumna. Meantime it be-
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came necessary to besiege the fortress of Callinger

;

but notwithstanding the British forces had captured
many strongholds of the Indians, previously deemed
impregnable, lliey were unsuccessful in attempting ^^'^
to take it by assault, and, as already observed, gain-

^

ed possession by the garrison retiring in the night.
Its reduction proved a great accession of power, and
tended materially to tranquillize the district, which
had previously been incorporated with the British
empire in the East, and a civil establishment consti-
tuted for the regular management of its affairs.

The possession of a country such as Bundelcund,
occupying 1 1,000 square miles, is ofconsiderable con-
sequence in several respects ; and it has been sug-
gested that the revenue derived from it might be
materially augmented, by assuming the direction of
the diamond mines of Pannah. Nevertheless the
occupation of the whole does not seem to have been
judged an important object, more especially, as, by
the arrangement above alluded to, with the chief of
Calpee, he was left in the enjoyment of a third part
of them, to which he was originally entitled, (s.)

BURGER (Godfrey Augustus), a celebrated
German Poet, born the 1st of January 1748, at Wol-
merswende, a village in the principality of Halber-
«tadt, where his father was Lutheran minister. In his
childhood he discovered little inclination to study

;

the Bible and the Canticles alone had any attraction
for him : these he knew by heart, and his first at-
tempts in versification were imitations of the Psalms,
which, notwithstanding their defects, gave proofs of
feeling and a correct ear. It is to this first direction
of his studies that we are to attribute the Biblical
phrases, the allusions to Christianity, and the theo-
logical style, if we may be allowed the expression,
which we find even in his amatory poetry. He was
fond of solitude, and indulged in all the romantic
sentiments which deserts and the gloom of forests in-
spire. From the school of Aschersleben, where his
maternal grandfather resided, and which he quitted
in consequence of a severe chastisement, which had
been inflicted on him for composing an epigram, he
was sent to the Institution at Halle

; but, at neither
©f these places did he make any very sensible pro-
gress. He discovered a taste only for the lessons in
prosody and versification which were given to the
scholars of the Institution, in which his friend
Gokingk was a class-fellow with him, who afterwards
distinguished himself by his Epistles and Songs;
and who has lamented the premature death of Bur-
ger in an elegy to his memory. In 1764, Burger,
who was intended for the clerical office, began to
attend the course of lectures given by the profes-
sors of the university. Klotz, a learned classical

scholar, admitted him of the number of young
people whose talents he took a pleasure in cultiva-

ting ; but this society appears not to have produced
the same favourable effect on the moral character of
Burger as on his genuis. His conduct prejudiced
his grandfather Bauer against him, and it was with
difficulty that he obtained from him some farther as-

sistance, with permission, in the year 1768, to repair

to Gottingen, to prosecute the study of the law, in-

stead of that of theology. This change did not
make him more regular in his studies ; his manners
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became corrupted, and his grandfather withdrew his

protection. Burger contracted a number of debts,

and his situation would have become altogether despe-

rate, had it not been for the assistance of some friends.

An association, memorable in the annals of German
literature, had just been formed at Gottingen : it

reckoned among its members Boje, Blester, Spren-

gel, Holty, Miller, Voss, the two Counts Stolberg,

C. F. Cramer, and Leisewitz. Biirger was admitted

into it. All of these persons were versed in the

Greek and Roman literature ; and, at the same

time, all of them idolised Shakespeare. The Ger-

mans are the only foreigners who seem to relish or

understand the merits of this great genius in the

same degree as his own countrymen profess to do ;

and they do not seem to like his genius the less on

account of the irregularities objected to it by other

nations. Biirger, in a great measure, owed his

style to the enthusiasm which he showed in common
with his literary friends for our celebrated tragic

writer. The Reliques of Ancient English Poetry,

published about this time by Dr Percy, gave an addi-

tional impulse to the direction which his mind had

taken, and suggested to him some of the produc-

tions which his countrymen admire the most. Of
all his friends, Boje was the one who exercised the

greatest influence over him in the choice and ma-
nagement of his compositions. He taught him to

make easy verses, by taking pains ; and it is to his

severe observations that the poetical stanza of Biir-

ger owes a great part of that elegance and round-

ness which characterize it. To the same friend he

was indebted, also, for some improvement in his cir-

cumstances, which, till the year 1772, had been

very uncomfortable. On the recommendation of

Boje, he was appointed to the Collectorship of

Alvengleichen, in the principality of Calenberg.

The winter following, some fragments of a ghost

story, which he heard a peasant girl siaging by
moon-light, caught his imagination, and his Leo-

7iora appeared, which soon became popular in all

parts of Germany. Soon after the publication of

this ballad, a circumstance occui'red to give him still

greater confidence in his talents : Going a journey

to his native place, he one evening heard the school-

master of the village, in the room next to that in

which he lay, reading to the assembled audience

collected at the inn, the ballad of Leonora, which

had just come out, and which was received with

the liveliest mai-ks of admiration. This proof of

success flattered him more than all the compli-

ments of his friends. About this time, he marri-

ed a Hanoverian lady, named Leonhart ; but this

union proved only a source of bitterness to him, an

unhappy attachment to her younger sister having

sprung up in his heart. The loss of a sum of

money, of which his grandfather had made him a

present, was the first oommencement of the embarrass-

ment of his circumstances. The taking a large farm,

which he did not know how to manage, increased it,

and the dismissal from his place, which he was

obliged to submit to in 1784, in consequence of sus-

picions (probably ill-founded) raised against the fi-

delity of his accounts, gave the finishing stroke to
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his misfortunes. He had, a little before, lost his

wife ; and it is but too certain that her death was
hastened by the culpable passion which Biirger che-

rished in his heart. Left with two children, and re-

duced to the inconsiderable emoluments of The Al-
manack of the Muses, published at Gottingen, which
he had edited since 1 779, he removed to this city,

with a view to give private lessons there, and in the

hope of obtaining from the Hanoverian government
a Professor's chair in the Belles-lettres. Five yeary

after, this title was conferred on him, but without

a salary ; yet this was the only public recompence
obtained during his whole life by a man who was
one of the favourite authors of his nation ; and who,
while yet young, had enjoyed the highest reputa-

tion. Scarcely were the ashes of his wife cold,

when he espoused her sister Molly, whose name his

poems have made but too famous, and who had em-
bittered the existence of his first wife ; but he did not

long enjoy the happiness after which he had sighed.

She died in child-bed, in the beginning of 1786.
From that moment, his own life only lingered on ; and
the fire of his genius seemed extinguished with the

passion which had so long nourished it. He had scarce-

ly strength enough, in the intervals of his dejection,

to finish his Song of Songs, a sort of dithyrambic

or nuptial hymn, intended to celebrate his second
marriage, and which is a strange mixture of frantic

passion, religious devotion, and the most bombastic ex-
pression. It was the last production of Biirger. Hav-
ing studied the philosophy of Kant, he had an idea of

deriving some advantage from it at Gottingen, where
it had not yet been taught. He undertook to ex-

plain it in a course of lectures, which were attend-

ed by a great number of young people. The satis-

faction which the university expressed to him for

two Cantatas which he composed in 1787, at the

period of the fifty years' jubilee of this illustrious in-

stitution, and his nomination to the situation of Pro-

fessor Extraordinary, reanimated his spirits. For-
tune appearing to smile on him once more, he form-

ed the design of marrying again, in order to provide

a mother for his children. During one of the mo-
ments when he was most occupied with this idea, he
received a letter from Stuttgard, in which a young
woman, whose style indicated a cultivated mind, and
her sentiments an elevated and feeling heart, after

describing to him, with enthusiasm, the impression

which his poetry had made upon her, offered him
her hand and heart. Biirger spoke of the thing, at

first, only in jest, but the information which he re-

ceived respecting the character, the fortune, and
personal accomplishments of his correspondent, hav-

ing excited his curiosity, he took a journey to Stutt-

gard, and brought back with him a wife who embit-

tered and dishonoured the rest of his days. In less

than three years, he saw himself under the necessi-

ty of obtaining a divorce from her, and the ruin of

his health aggravated the absolute disorder of his

finances. Confined to a small chamber, the favour-

ite poet of Germany wasted the remainder of his

strength in translations ordered by foreign book-
sellers ; but sickness and grief soon deprived him
even of this resource, and he must have died in

4 A
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Biirger. the most frightful state of want, if the Government

^^^^V'^ of Hanover had not extended some kindness to

him. He died the 8th of June 1794, of a disor-

der of the bowels, of which he had never believed the

danger.

Burger is only remarkable as a lyric poet. He has
tried all the different species of this class of the pro-
ductions of genius ; but he succeeded eminently on-
ly in the song and the ballad. We shall, perhaps,
characterize his genius sufficiently by saying, that

his imagination is more fresh than rich,—that he has
more sensibility than elevation,—more naivete and
good nature than delicacy or taste. His style sparkles

by its clearness, its energy, and from an elegance
which is rather the result of labour than of natural
grace ; he possesses, in short, all the qualities which
please the multitude. Allowing the title of poet
only to those whose writings were calculated to be-
come popular, he early habituated himself to reject

whatever appeared to him not sufficiently intelligible

and interesting to all classes of readers. Always
clear and forcible, he is never either low or trivial

;

and if, at certain times, there appears a want of se-

lection and care in the details, yet the sentiments
are uniformly noble, and the moral intention of the
majority of his pieces altogethei* irreproachable.
Some breathe the loftiest piety and the purest love
of virtue. Wieland said of him (see the German
Mercury, 1778), that in composing his poem entitled

Mesnnerkeuschheit (on Chastity), Burger had de-
served better of the present and future generations,
than if he had written the finest treatise of mo-
rality. This little piece has been inserted in most
of the collections of hymns for the use of the Lu-
theran church.

There are three editions of Biirger's works. The
two first appeared in his lifetime, in 1778 and 1789,
in 3 vols. 8vo, and the third, after his death, was
published by his friend Ch, Reinhard, in 4 vols., 1796.
All three were printed atGottingen. The last contains
some posthumous pieces, and miscellanies in prose.
We must confine ourselves to a short notice of those
for which their merit or the singularity of the sub-
ject has procured the greatest degree of celebrity.

I. A translation, or rather an imitation, of the Vigil

of Venus {Pervigilium Veneris). It is a fine piece
of poetic diction and rythmical harmony. H. Leo-
nora, a romance, which belongs to the class which
Biirger himselfcalled the epic lyric. The story is bor-
rowed from a popular tradition, of which the traces
are to be found in the different countries of the north.
Leonora was translated into Danish, in 1788,—six

times into English, by Stanley, Pye, Spencer, Taylor,
&c.—and from English into French, by De la Ma-
delaine, in 1811. The translation by Mr Spencer is

accompanied with engravings after designs by Lady
Diana Beauclerc. Two German composers have set

It to music. Burger often appeared very ill-content-

ed with the vast success of this production of his

youth. He preferred a great number of his other
poems, and was himself the first to blame the puerile
trick of the play upon sounds which he has there in-

dulged in. HL The Ministers Daughter of Taw
henhain. It is the story of the seduction and tragi-
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cal end of a young girl. There are in this, as in the 1}

other productions of the same author, some objec-
tionable details, but the whole leaves a deep im-
pression. IV, The Inhuman Huntsman. V. The
Song of the Brave ; in which the heroism of a pea-
sant, who saves a family from the fury of the waves,
is related with admirable feeling. VI. The Song 0/
Songs, coTiceived at the foot of the altar. This is a
hymn or ode in praise of his Molly. VII. A Tra-
vestie ofthe Fable of Jupiter and Europa. This is a
piece of humour of the most clumsy kind, and in a
taste the most wretched, yet it had a great run
when it first appeared. VIII. A translation, in

iambic verse, of some boohs of the Iliad. The
choice of the measure is by no means happy.
He was accordingly requested, ironically, to set
about translating Anacreon into hexameters, when
he had finished his version of Homer into Ger-
man iambics. IX. An excellent Translation of
Shalcespears Macbeth. X. Pieces of Poetry and
of Rhetorical Prose. He had begun to write cri-

tical observations on his own works, with equal se-
verity and sagacity. But he has only left some frag-
ments of this work. XI. He was editor of the Got-
tingen Almanack of the Muses, from 1779 to 1794.
Vetterlein, Pdlitz, and Engel, have published a se-
lection of the poetry of Burger, with notes ; and ce-
lebrated composers, such as Schulz and Reichardt,
have set a great number of his songs to music.
Burger's third wife, whom German biography has
thought worthy to have her name associated with his

on account of her taste for literature, and particular-
ly poetry, is author of several pieces in verse, insert-

ed in the Collecticms. The one having for its title

The Raillery of a Mother, is sufficient to prove her
poetical talent.

See the account of Burger in the sixth Volume
•of the Biographic Universelle. (2.)

BUSCHING (Antony Fuederick). This very
eminent Geographer was born at Stadthagen, a vil-

lage of Westphalia, on the 27th September 1724.
In his youth he laboured under peculiar disadvan-
tages, arising from the disorderly life led by his fa-

ther, and from the narrow means of education which
his native town afforded. Fortunately, a clergyman
of the name of Hauber, pleased with the promising
talents of the young man, undertook to give him
gratuitous instruction. He laid a solid foundation
of learning, and also of a piety which, though fer-

vent, was always accompanied with moderation and
mildness. At the age of eighteen, young Busching
was driven from his father's house, on account of the
zeal with which he espoused the cause of his patron,
on occasion of a controvei-sy in which he was in-

volved. Hauber, however, procured for him the
meatis of continuing his studies at Halle. There,
by his application to learning, and his irreproachable
conduct, he acquired numerous friends. They pro-
cured him the appointment of tutor in the family of
the Count de Lynars, who was then going as ambas-
sador to Petersburgh. The observations made by
Busching on this journey decided the pursuits of his

future life. In traveilling through Poland and
Russia, he compared .the actual features of those
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ing. region^ with the descriptions given of them. He
i-"*^^ thus became sensible of the miserably defective

state of geographical science, and resolved to devote

his life to its improvement. He withdrew as soon as

possible from the Count's family, and went to reside

at Copenhagen, devoting himself entirely to this new
pursuit. In 1752, he presented the first specimen

of his powers in a Description of the Counties of
Slestvig and Holstein, a work which produced a fa-

vourable idea of his accuracy and ability. He soon

after removed to Gottingen, and married Christiana

Dilthey, a young lady of great accomplishments,

authoress of a volume of poems, and to whom he

had been engaged from the time of his departure to

Russia. Here, on account of a work which ap-

peared to dissent from some of the Lutheran te-

nets, he was excluded from the theological chair,

for which he had become a candidate. The cha-

grin occasioned by this disappointment, induced

him to accept an invitation to the German congre-

gation at Petersburgh. He was employed there,

also, in organizing a school, which, under his au*

Bpices, soon became one of the most flourishing iti

the north. This school was superintended by Mar-
shal Munich, who, at first, showed great favour to

Busching ; but being accustomed to entire obsequi-

ousness from all connected with him, he did not ac-

commodate himself to the hardy independence of

the German sage. A collision arose, in consequence
of which Busching announced to his congregation,

that he was under the necessity of returning to Ger-
many. The Empress expressed much dissatisfac-

tion at the conduct of Munich, and made very high

offers to Busching if he would consent to remain

;

but he deemed it unworthy of him, after having

resisted the intreaties of his congregation, to yield

to the favours of the Court* He returned to Ger-
many without any fixed object or establishment in

life, and went, at first, to reside at Altona. Next
year, however, he was called to superintend an ex-

tensive establishment for education, which had been
formed at Berlin, under the auspices of the great

Frederick. His appointments here were liberal, and
his exertions proved of signal benefit to the institu-

tion, of which he became the head. His writings

and example gave a new impulse to education

throughout Prussia. He spent a number of hours

every day in the Institute,—superintended the pro*

gress of every pupil,—and inspected the minutest
details connected with its prosperity. He gave also

courses of Lectures on the History of the Arts and
Sciences. This labour did not interrupt the compo-
sition of his numerous works. The Queen loved his

society, and, at first, often invited him to dine with

her ; but, finding that such engagements occupied
too much of his time, he intreated her Majesty to

allow him to devote himself, as much as possible, to

his numerous labours. Though seized with dropsy,

•which occasioned a series of the most cruel sufferings,

he did not remit his academical labours, till the dis-

ease, coming to a crisis, terminated his life on the
28th May 1793, in the 69th year of his age. His
wife had died in 1777, and he had contracted a
second marriage with Mad^^ Reinbeck, the daugh-

ter of a clergyman at Berlin. By the first mar- Busching

riage, he had two children, who survived him ; by
gyjgjjjyg

the second, he had six, who, except one, all died in -^J^
infancy.

~ '(
~

Few authors, even in Germany, have produced
a greater number of works than Busching. The
entire number, as enumerated by Meusel, in hi»

Lexicon oj German Authors, amounts to more than
a hundred. They may all be classed under the

following heads: 1. Geography and History, 2.

Education. S. Religion. 4. Biography. The first

class comprehends those upon which his fame
chiefly rests. He possessed not, indeed, the geo-

graphical genius, if we may so speak, of D'An-
ville ; his skill in the construction of maps, his quick

eye, or his sagacity in eliciting the truth from
hints and imperfect notices. He may be regarded,

however, as the creator of modern Statistics,—that

science which exhibits the present state of every king-

dom, its civil and political constitution, its wealth, the

productions of nature, the exchanges of commerce,
and the establishments for public instruction : all

these particulars are detailed in his works in the full-

est manner, and from the most careful investigation

of original materials. His works, devoid of the orna-

ments of style, and composed of minute details, are ra-

ther useful to consult, than profitable to read ; but this

is a fault to which most writers of his country are

liable. His grand work is the Neue Erdbeschreibungi

Neiv Geographical Description of the Globe, The
four first parts, which comprehend Europe, were
published in four successive volumes, from 1754 to

1761, and have been translated into all the European
languages. They appeared in English, with a pre-

face by Murdoch, in six volumes 4to, London, 1762.
He published also in 1768 the fifth part, being the
first volume upon Asia, containing Asiatic Turkey and
Arabia. It displays an immense extent of research,

and is generally considered as his masterpiece ; but
has not been translated either into French or Eng-
lish.

Besides this great geographical work, Busching
was the editor of a valuable collection, entitled Ma-
gazine for the History and Geography of modern
times, 22 vols. 4to. 1 767-88; also of a Journal ap-

p)ropriated to the Notice of Maps, Berlin, 1773-87.
The elementary works on education, published by

Busching, are very numerous, and have long held

a distinguished place, even in a country so emi-
nent as Germany, in this branch of literature. If,

in some departments, better works have now been
produced, it is by labouring on the foundation of

Busching. His theological writings are not very

highly esteemed. In biography, he wrote a num-
ber of articles for the Historical Magazine ; also

A Collection of Biography, in .six volumes, 1783-9>

including a very elaborate life of the great Fre-

derick, (b.)

BUTESHIRE, a county on the west coast of

Scotland, in the Firth of Clyde, comprehends the

Islands of Bute, Arran, the Cumbraes, Inchmarnoch,

and a few smaller islets.

Bute, which gives name to the county, is sepa- Situation

rated by a narrow channel from the district of Cow-*od Extent.
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Buteshire, al in Argylesliire. It is about 15 miles long, and
^-^^^''^ miles broad, but so much indented by the sea

that the heads of some of the bays on the opposite

sides of the island are not more than a mile distant j

and it contains nearly 30,000 acres, of which more
than a half is susceptible of cultivation. The coun-

try is generally low, few of its hills rising more than

200 feet above the sea. The climate, though very

moist, is so mild as to be compared with that of De-
vonshire ; and the soil is for the most part dry, and
naturally fertile.

Agriculture. former Marquis of Bute, to whom seven-eighths

of the island belonged, began, so early as 1758, to

promote the improvement of the island and its in-

habitants ; but his plans, though apparently well cal-

culated for this purpose, do not seem to have ef-

fected any favourable alteration, probably owing to

his absence from the country, and to his time having

been engrossed by public affairs. The present Mar-
quis, however, has within these few years displayed

a very laudable attention to the same object. An
eminent agriculturalist has been employed to survey

the island, and to point out the defects in its hus-

bandry in a small treatise which is distributed gratis;

and young men have been sent to the border coun-
ties, as apprentices to some of the best farmers in

that district, to whom the noble proprietor means to

give a preference as tenants. All the crops common
in the lowlands of Scotland are cultivated in Bute

;

and, though modern husbandry be yet in its infancy,

its progress in the southern parts of the island, where
the land is enclosed with white-thorn hedges, is by no
means inconsiderable.

Minerals. Slate and limestone are found in various quarters

of the island, from which also there is ready access

to the noted limestone quarries in the north of Ire-

land. Coal has not yet been discovered. Beds of
sea-shells abound on the western side, and vast quan-
tities of sea-weed are thrown upon its shores.

Fisheries. The herring- fishery was formerly prosecuted by
the inhabitants of Bute with great success ^ but of

late it has declined, and at present does not much
interfere with agriculture, as it is chiefly confined to

the town of Rothsay, White fish and shell fish,

though abounding on the coast, have been hitherto

much neglected. In the town of Rothsay, the prin-

cipal town of Buteshire, from which the heir appa-
rent to the British throne takes the title of a Scot-

tish duke, there has been a cotton manufactory for

several years. The vessels belonging to this port in

1812 carried 5195 tons ; and it has a regular com-
munication by packets with Greenock, and by a
daily mail-boat with Largs in Ayrshire.

RuiiM* In the ruins of the castle of Rothsay, the princi-

pal residence of the Stuarts, ancestors of the pre-

sent family of Bute, till it was burned in l685, are

£ti\\ pointed out the bedchambers and banquetting
rooms of Robert II. and III. the last Scottish mo-
narchs who inhabited this venerable pile. Mount
Stuart, the seat of the Marquis of Bute, from which
he takes his second title, is an elegant house, with
fine woods and pleasure-grounds, situated about two
hundred yards from the eastern shore, and com-
manding a delightful view of the navigation of the
Firth of Clyde, and of the opposite shore.

BUT .

Arran, lying about twelve miles south from Butes

Bute, is something more than twenty miles long and '^'^^

from eight to eleven miles broad ; and contains, by Arran.

the latest estimation, more than 100,000 acres, of

which only a seventh part may be fit for cultivation.

It is an extremely rugged and mountainous country,

particularly the northern part, in which the valleys

are deep and romantic. Goatfield, a mountain Surfaci

nearly in the centre of the island, is about 3000
feet high, and a few others approach to the same ele-

vation. The climate, in winter, is exceedingly se-

vere ;
and, like that of all the other western isles,

moist during the other seasons. With the exception

of a few farms, the whole island belongs to the Duke
of Hamilton, who has very lately begun to take aa
interest in its improvement, and expended a consider-

able sum in making roads, bridges, and small har-

bours. Game is in great abundance, particularly

grouse, which are surprisingly numerous on the

mountains. Limestone, marl, and slate, are found
in different parts, and there are indications of coal

also. The herring fishery is prosecuted to great ad-

vantage. Arran has two remarkably fine harbours, Harb<

Lamlash on the east side, and Loch Ranza on the

north. Its agriculture does not seem to have im-Agricu
proved much since the time when Pennant visited it. ture.

The arable land of a farm is still occupied in in-

termixed ridges, or what in Scotland is called run'

rigy by a society of tenants, who interchange their

possessions every year, or every two years at the

longest
;
and, adjoining to this portion, a common

pasture is allotted for their cows, under the charge •

of a herd. The highest grounds are held in com-
monty by the tenantry at large

;
and, as soon as the

^

crops are removed, the live-stock pasture indiscri-
;

minately over the whole island. See the Article

Arran in the Encydopcsdia.

The CuMBRAES are two small islands on the coast Cumbi
of Ayrshire, but do not, as has been inadvertently

stated in the article Ayrshire, make a part of that

county. The largest, which belongs to the Marquis
of Bute and the Earl of Glasgow, contains about
four square miles, of which a half is cultivated

;

and the smallest, the property of the Earl of Eglin-

ton, only one mile, on which there is a light-house,

with four or five families, and a great number of

rabbits,

Inchmarnoch, a beautiful islet, lies to the south- Inchrai

west of Bute, and takes its name from a chapel on ^o^^'

it, dedicated to St Marnoch, of which the ruins are

still visible. Its surface is less than a square mile,

and about a third of it is cultivated.

Pladda, another islet belonging to Buteshire, piad^

is about a mile to the east of Bute. A light-

house was erected on it a few years ago. The
only other islet worthy of notice in this county is

Lamlash, which covers the harbour of that name in

Arran*

The county of Bute sends a Member to Parlia-

ment alternately with Caithness ; and Rothsay, the

only royal burgh it contains, unites with Ayr, Irvine,

Campbelton, and Inverary, in electing a Member for

the boroughs. The valued rental, according to the Value*

books of the collector of the land-tax, is in Scots Real I

money L. 15,042, 13s. lOd., divided among only
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shire eleven estates ; and that of the lands held under en-

tail is a third of the whole. The real rent in 1811

was, for the lands L. 18,591, 9s. 2d., and for the
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houses L. 2310, Is. 7d. Sterling. The
tables exhibit an abstract of the returns made under

the Population Acts of 1800 and 1811.

following Buteshire

Cabanis.

1800.

HOUSES. PEKSONS. OCCUPATIONS.

Inhabited.

By how
many
Families

occu-
pied.

U
IS

"a

'a

M^es. Females.

Persons

chiefly em-
ployed in

Agricul-

ture.

Persons

chiefly em-
ployed in

Trade, Ma-
nufactures,

or Handi-
craft.

Alt other

Persons not

comprised
m the two
preceding

classes.

Total of
Persons.

1911 2501 17 5552 6239 3161 4821 3809 11,791

1811.

]iOUSES. PERSONS. OCCUPATIONS.

Inhabited.

By how
many
Families

occu-

pied.

•ou
Males. Females.

Families

chiefly em-
ployed in

Agricul-

ture.

Families

chiefly em-
ployed in

Trade, Ma-
nufactures,

or Handi-
craft.

All other

Familiesnol

comprised
in the two
preceding

classes.

Total of
Persons.

2047 2618 38 554i5 6488 1214 530 874 12,033

I
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CAB
CABANIS (Peter John George), a distinguish-

ed Writer and Physician at Paris, wa| born at Conac
in 1757. His father, John Baptiste, Cabanis, was a

lawyer of eminence, and chief Magistrate of a dis-

trict in the lower Limousin; highly respected for

his extensive knowledge and inflexible integrity, and
entitled to the gratitude of his country for the many
improvements he has introduced in agriculture and
farming. He brought the culture of the vine to

great perfection in his province, and introduced a

mixed breed of sheep, by crossing the Spanish with

those of Limousin and Berri. France is more par-

ticularly indebted to him, however, for the success-

ful methods he discovered of grafting fruit trees, and
also for contributing to render more general the use

of the potatoe in the southern provinces. He was
exceedingly anxious that his son, the subject of the

present article, and who had given early indications

of talent, should have the advantage of a learned

education ; and, accordingly, placed him, when only

seven years old, under the tuition of a neighbouring

priest. It was remarked, that, even at this early

age, he had acquired habits of steadiness and perse-

verance, from which, under proper direction, the

best results might be expected. At the age of ten,

he entered the college of Brive, where the severity

of discipline to which he was subjected, had an in-

jurious effect upon his temper, and fostered that ha-

bitual impatience of restraint which formed part of

his character, and which afterwards so frequently

operated to interrupt his progress. When raised to

the second class, he was fortunate in meeting with a
master whose kind treatment soon softened a dispo-

sition, which harshness only had rendered stubborn

and intractable. He was not only reconciled to

study, but applied to it with the utmost diligence,

and became passionately fond of the great models of

poetry and eloquence that were put into his hands.

At a later period, being again exposed to the rigorous

control of one of the heads of the college, his spi-

rit was again roused ; he came to ,the determination,

of provoking the anger of his master, and even suf-

fered himself to be accused of a fault of which he
was innocent, in the hope that he might get expell-

ed. Persisting in this extraordinary mode of con-

duct, he soon accomplished his object, and was sent

back to his father. But far from enjoying any re-

laxation under the paternal roof, he now found him-

self under a subjection still more rigorous and insup-

portable than that from which he had managed to

escape. Indignant at the yoke imposed upon him,

he relapsed into his habits of obstinacy, and would
do nothing. After a year had thus passed in sul-

lenness, his father became sensible that other mea-
sures than thos.e of severity must be tried, and adopt-

ed the bold expedient of taking him to Paris, and

leaving him there, at the age of fourteen, without

any restraint on his actions, or even commissioning
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any one to superintend his conduct. The experiment

was hazardous in the extreme ; but it was attended

with complete success. Young Cabanis no sooner

felt himself at full liberty to do as he pleased, than

his love of literature revived, and he engaged with

ardour in the pursuit. He had formerly paid no at-

tention to the lectures of his professors ; but he now,
of his own accord, resumed those branches of his

education in which he had remained deficient, and
prosecuted them with the same perseverance which
throughout marked his character. He devoted him-
self entirely to the cultivation of his mind, and asso-

ciated only with a few chosen companions of his own
age, who had a congenial taste for literature, and an
equal desire of improvement.

Thus constantly occupied, two years passed away
with a rapidity which astonished him, when he re-

ceived a letter from his father, offering him the place

of secretary to a Polish nobleman of high rank. He
had now to choose between accepting a situation,

which, although it would totally interrupt his pre-

sent pursuits, might give him the power of resuming
them at some future period, or returning to his fa-

mily, where he felt that all his exertions must be
paralysed, and his hopes blighted by neglect. He
embraced, therefore, without hesitation, the offer

made to him, and, though only sixteen, committed
himself into the hands of strangers, in a distant

country, which was represented to him as in a state

of barbarism. This was in 1773, the year during
which that Diet was sitting, which was to deliberate

upon giving its sanction to the first partition of Po-
land. The corrupt intrigues and compulsory mea-
sures which were practised on that occasion, gave
him an insight into the affairs of the world peculiar-

ly revolting to a youthful and generous mind, and
inspired him with a contempt for mankind, and a de-

gree of misanthropic gloom, which are generally the

fruits of a later experience ofhuman depravity. He
returned to Paris two years after, when Turgot, the

friend of his father, was Minister of Finance. On
being presented to him, he was received with kind-

ness, and would soon have been placed in a situation

perfectly conformable to his tastes and wishes, had
not a court intrigue produced the sudden downfal
of the minister.

Thus, the only fruits which he had gathered from
his travels, were the knowledge of the German lan-

guage, and a premature acquaintance with the
world. He now felt the necessity of making up
for the time he had lost, and again applied to his

studies with his former ardour. His father feeling

it incumbent upon him to second his efforts, secured
to him the means of subsistence for two or three

years longer, which was all that Cabanis desired.

He had contracted a friendship with the poet Rou-
cher, who possessed some celebrity-. This connec-
tion rekindled his taste for poetry ; and the French
Academy, having proposed, as a prize subject, the

translation of a passage in the Iliad, he not only
ventured to appear as competitor, but set about
translating the entire poem. The two specimens
which he sent to the Academy, did not obtain any
public notice ; but they were judged of favourably
by several persons of taste ; and some other frag-
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ments that were published among the notes to the

poem Des Mois, met with general approbation. He
received the approbation of those critics who were
the dispensers of literary fame in Paris, and was in-

troduced at once into a large circle of acquaintance,

where he was everywhere greeted with acclamation.

He was soon, however, sensible of the emptiness of
these applauses ; and dissatisfied with successes that

offered no prospect of solid advantage, he sunk into

a state of melancholy, which, together with his ex-
cessive application to study, began visibly to prey
upon his constitution. His father now urged him to

choose a useful profession, and he at length decided
for that of med*icine, which, embracing such various

objects of study, presented an ample field for the ex-

ertions of his active mind, while it necessitated that

degree of bodily exercise, which had become so neces-

sary for the preservation of his health. Dubreuil,

whose counsels had had much influence with him in

forming this determination, offered to be his guide
in the new and arduous <;areer which he was com-
mencing. Cabanis continued for six years the pupil

of this able master, following his steps both in his

hospital and private practice, and conducting his

studies conformably to his instructions. In 1789 he
published Observations sur les Hopitaux ; a work
which procured him the appointment of Administra-

tor of Hospitals at Paris.

His state of health, in the midst of his laborious

professional exertions, requiring occasional relaxa-

tion in the country, he fixed upon Auteuil, in the

immediate vicinity of Paris, as his place of residence.

It was there that he became acquainted with the

widow of Helvetius, and ever after cherished for that

excellent woman the affection of a son, as she, on
her part, fulfilled towards him the duties of the kind-

est mother. He spent all his leisure hours in her so-

ciety ; and pro^ted by the opportunity her house af-

fbrded him of .cultivating the acquaintance of the

most distinguished literary men of that period. He
continued ihis intercourse with Turgot, was on terms

of intimacy with Condillac, Thomas, and D'AIem-
bert ; and acquired the friendship of Holbach, Frank*

lin, and Jefferson. During the last visit which
Voltaire made to Paris, Cabanis was presented to

him by Turgot, and read to him part of his transla-

tion of the Iliad, which that acute critic, though
old, infirm, and fatigued with his journey, listened to

with great interest, and bestowed much commenda-
tion on the talents of the author. Cabanis had now^
however, long ceased to occupy himself with that

work, and fully engaged with the studies and duties

of his profession, had renounced the cultivation of

letters. He even bade a formal adieu to poetry in

his Serment d'un Medecin, which appeared in 1783,

and is a free imitation of the Greek of Hippocrates,

but is more remarkable as exhibiting the author in

the light of a zealous friend to liberty. Political in-

terests were now, indeed, beginning to engross the

general attention, and the muses were deserted

amidst the -contentions of parties, the din of arras,

and the various anxieties and passions, which were

called into play during this eventful period. Ca-

banis espoused with enthusiasm the cause of the re-

volution, to which he was attached from principle,
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lis. and of which the opening prospects were so conge-

nial to his active and ardent mind. But however he

may have shared in the intoxication which seized its

early partizans, it is certain that he had no partici-

pation in the criminal excesses which followed, and

which have left so indelible a stain upon the history

of those times.

During the two last years of Mirabeau's life, he was

intimately connected with that extraordinary man,

who had the singular art of pressing into his service

the pens of all his literary friends, whom he engaged

to furnish him with their ideas, in writing, on the

political topics of the day, that he might afterwards

combine them as he chose, and adopt them as his

own. Cabanis united himself with this disinterested

association of labourers, and contributed the Tra-

<mU sur Veducation publique,—a tract which was

found among the papers of Mirabeau at his death,

and was edited by the real author soon after, in

1791. During the illness which terminated his life,

Mirabeau confided himself entirely to the profession-

al skill of Cabanis; and though repeatedly and

strongly urged, as his danger increased, to have

farther medical assistance, constantly refused to have

recourse to any other advice. Of the progress of

the malady, and the circumstances attending the

death of Mirabeau, Cabanis has drawn up a very de-

tailed narrative, which, whatever proof it may afford

of the warmth of his friendship for his patient, is not

calculated to impress us with any high idea of his

skill in the treatment of an acute inflammatory dis-

ease.

Condorcet was another distinguished character

with whom Cabanis was on terms of intimacy. The
calamitous events of the Revolution, and the relent-

less persecution which the former was suffering from

the party which had gained the ascendancy, tended

only to unite them still more closely in tlie ties of

friendship ; and Cabanis exerted every means in his

power to avert his impending fate. But all his

efforts were unavailing ;• and he had only the melan-

choly consolation of preserving the last writings of

his unfortunate friend, and of collecting his dying

wishes relative to his wife and children. Soon after

this event he married Charlotte Grouchy, sister to

Madame Condorcet, and to General Grouchy ; a

union which was a great source of happiness to him
during the remainder of his life.

After the subversion of the government of the

terrorists, on the establishment of central schools,

Cabanis was named Professor of Hygiene, in the

medical schools of the metropolis. He was chosen

member of the National Institute the next year, and
on the following, was appointed Clinical Professor.

He was afterwards member of the Council of Five

Hundred, and then of the Conservative Senate. The
dissolution of the Director}- was the result of a mo-
tion which he made to that effect. But his political

career was not of long continuance. He was pro-

foundly affected at the turn which the affairs of his

country were taking, so unfavourable to the cause of

liberty, and so dispiriting to the friends of humanity

;

and the latter years of his life were, in consequence,

deeply tinctured with melancholy. A foe to tyran-

ny under every shape, fee was decidedly hostile to
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the policy of Buonaparte, and had constantly reject- CabaaU.

ed all his solicitations to accept of a place under his
^"^^""^

government.
For some years before his death, his health be-

came gradually more impaired, in consequence of

the exertions and anxieties he had undergone
; and,

in the spring of 1807? he had a slight apoplectic at-

tack, from which he soon recovered. He took,

however, the warning that was thus given him, and
retired from the laborious duties of his profession,

spending the greatest part of his time at the chateau

of his father-in-law, at Meulan, about thirty miles

from Paris. Here he again solaced himself with

reading his favourite poets, and even had it in con-

templation to resume his translation of the Iliad,

which had been the first effort of his youthful muse.

The rest of his time was devoted to acts of kindness

and beneficence, especially towards the poor, who

'

flocked from all parts to consult him on their com-
plaints. Increasing infirmity now made him sensi-

ble that his life was drawing near to a close, and he
was fond of conversing on the subject of his ap-

proaching end,—an event which he always contem-

plated with perfect serenity of mind. A more com-
plete attack of his disorder, at length, carried him
off, on the 5th of May 1808, when he had attained

his fifty-second year. He left a widow and one

daughter to lament the loss of one, who united to

the ornaments of a highly cultivated mind, the great-

est sensibility and benevolence of heart.

Besides the tracts already mentioned, he was au-

thor of several other works. The only one among
them which is purely of a literary nature, is the

Melanges de Litterature Allemande, ou Choix de

traductions de VAllemand, &c. Paris, Svo, 1797- It

is dedicated to Madame Helvetius, and consists of

translations of different works of Meisner,—of a
drama of Goethe's entitled Stella,—of Gray's Elegy

on a Country Church- Yard,—and of the Idyl of

Bion on the Death of Adonis. His work, Du degre

de certitude de *la Medecine, appeared in the same
year, and a second edition was published in 1803,

containing a republication of his Observations sur les

Hopitaux, and his Journal de la Maladie et de la

Mort de Mirabeau Vaine ; together with a short

tract on the punishment of the guillotine, in which

he combats the opinion of Soemmerring, CElsuer, and

Sue, that sensibility remains for some time after de-

capitation. This tract had already appeared in the Ma-
gazin Encyclopedique) and in the first volume of the

Memoires de la SociSte Medicale d*Emulation. This

new edition also contains his Rapportfait au Conseil

des Cinq-cents sur VOrganisation des ecoles de Mede-
cine ; and a long dissertation entitled, Quelques prin-

cipes et quelques vues sur les secours publiques* In

1799, he published Quelques Considerations sur I*Or-

ganisation sociale en general, et particulierement stir

la nouvelle Constitution, 12mo. His principal work,

however, is that entitled, Des RappoHs du Physique

et du Moral de VHomme, 1803, in two volumes Svo ;

consisting of twelve essays, the first six of which had

been presented to the National Institute, and were

inserted in the two first volumes of their Memoirs,

in the Class of Moral and Political Sciences. This

work was repiinted in the following year, with the

<
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Cahanis addition of a copious analytical table of its contents

by M. Destutt-Tracy, and alphabetical indexes by
M. Sue. His Coup d'ceil sur les Revolutions et les

reformes de la MSdecine, came out in 1803. Of this

work we possess an excellent English translation, with

notes, by Dr Henderson. His only practical work on

medicine is the Observations sur les Affections Catarr-

hales en general, et pariiculierement sur celles con-

nues sous le nom de rhumes de cerveau, et rhumes de

poitrine, 8vo, 1807. He wrote many interesting

articles in the Magazin Encyclopedique. Several of

his speeches to the Legislative Assembly are given

at full length in the columns of the Moniteur.

(w.)

CABINET-MAKING, see Joinery.

Extent and CAERMARTHENSHIRE, a county in South
Surface. Wales, containing 926 square miles, or about 590,640

acres. The northern and eastern parts are moun-
tainous. Near the sea the land is flat, but the gene-

ral surface of the county is hilly. It is intersected

in almost every direction by valleys, from the sides

of which the hills rise abruptly. These valleys are,

for the most part, very narrow. The most celebrated

for fertility and picturesque beauty, as well as the

most extensive, is the vale of Towy, which stretches

thirty miles up the county, with a breadth of only

two miles. From the celebrated Grongar Hill, and

the ruins of the Castle of Dynevor, the picturesque

beauty of this vale are seen to the greatest advantage.

Rivers. The principal rivers in Caermarthenshire are the

Towy, the Teivy or Tair, the Cothy, the Dulas, and

the Gwilly. The Towy rises in Cardiganshire. It

enters Caermarthenshire, at its north-eastern corner,

crossing towards the south-west, and, passing Caer-

marthen, it empties itself into the large bay, between

the counties of Glamorgan and Pembroke, called

Caermarthen Bay. Many rivulets join the Towy in

its course, among which is the Cothy. This stream

rises on the north side of the county, and, running

mostly in a southern direction, unites with the Towy
about six miles above Caermarthen. The Teivy rises

in Cardiganshire, between which county and Caer-

marthenshire it afterwards forms the boundary; soon

after receiving the Keach, it enters the county of

Pembroke.

Ports. The principal ports in this county are Llanell}'^^,

Kidwelly, Caermarthen, and Llaugharne. Llanelly

has a good port for vessels of ten feet draught, form-

ed by an inlet of the sea called Burry River, which

divides this county and Glamorganshire. Llanelly

is the port of entry of Kidwelly and Caermarthen

:

its exports are coal and tinned iron plates. Kid-

welly is situated on two small streams, called Givan-

draeth, which form a little haven, but mostly chok.

ed with sand. From this town a canal has been cut,

at the expence of a private gentleman, between three

and four miles long, to his coal-mines and lime-quar-

ries ; and, by means of this canal, Kidwelly has been

enabled to export a considerable quantity of coals.

Vessels of 250 tons burden ascend to the bridge of

the town of Caermarthen on the Towy, but the en-

trance of the river is rather difficult, in consequence

of a bar across it. The principal exports of Caer-

marthen are tin plates and cast-iron. Llaugharne,

on a creek, is chkfly remarkable for a considerable
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flat tract m the vicinity, embanked from the sea, and Cacni

of singular fertility. ihcnsh

The climate of this county is soft and mild, but
moist ; the soil of the lower districts is fertile, being cimate
for the most part either a rich clay, or a sharp or
deep loam. Little wheat is grown

; and, except oh Agiicul
the lighter soils, barley is not a common crop ; but tuic.

oats are extensively cultivated, and in respect both
of produce and quality, are a very profitable crop.

Great quantities are exported, chiefly to Bristol.

The pasture land, especially where the soil is suit-

able, support a heavy stock
; they are applied either

to the dairy, or to the breeding of black-cattle and
horses. The latter are reared in great numbers on
the hills, and constitute the principal article of trade
at the fairs of this and the adjacent counties. Much
butter is exported. It is computed that 114,000
acres are in tillage ; and about double that number
in pasture ; the rest is unfit for cultivation, though
by no means unprofitable. According to the origi-

nal agricultural report of this county, there are only
about 170,000 acres of wastes and commons. This
county was formerly extremely well wooded; but,

of late years, great waste has been made of the
timber. Its rivers and sea- coast abound in fish,

especially salmon of excellent quality, and a spe-

cies of trout, called Suen, in high request with epi-

cures, (w.)

Caermarthenshire is rich in mineral productions. Mineral!

Coals and lead are the most abundant and profitable.

The greatest lead-mines are not far from Llandowry.
Limestone also abounds, and there are considerable
quantities of iron ore. The sands in the vicinity of
Llaugharne, according to Mr Donovan, abound in

shells of great rarity and beauty. On the road
from Caermarthen to Llandillo Vawr, a medicisal
spring has lately been discovered, containing carbo-
nic acid gas ; carbonate of iron, and lime ; muriate
of soda and lime ; and sulphate of lime. At Kastell-

Karreg there is a fountain, which ebbs and flows

twice in twenty-four hours. There are several re-

mains of antiquity, chiefly Roman, to be seen in

Caermarthenshire.

The inhabitants, who are not engaged in agricul- Manufac

ture, are principally employed in working the mines,
in manufacturing the produce of these mines, or in

making woollen stockings. The most extensive
manufactures of tinned iron-plates are carried on at

Kidwelly ; here are also other manufactures of iron,

for which there are large and excellent furnaces,

forges, flatting-mills, &c. Tinned-plates and cast-

iron are also manufactured at Caermarthen, and the
works in both branches are extensive. In the
neighbourhood of Llandowry, the woollen-stocking
manufactory principally prevails.

The money raised for the maintenance of the poor Poor-ral

in 1803 was L.l 7,046, at the rate of 12s. 9d. in the
pound. In the year ending the 25th of March
1815, there was paid, in parochial rates, the sum of
L.30,354, 6s. 9^d. from 83 parishes alone, the re-

maining 43 not having made any return. By the PopHlal

population returns, in the year 1800, there were
13,449 inhabited houses, 67,317 inhabitants, 31,439
males, and 35,878 females ; of this number 32,862
were returned as employed in agriculture, and 4343 as

10
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lamnar- employed in trade. The following are the results of
leashire the last population-return, in 1811 :
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ironshirt'. Inhabited houses,

j^-v^^"^^ Families inhabiting them.

Houses building,

uninhabited,

14,856
16,083

113
333

Families employed in agriculture, - 9878
in trade and manufactures, 5256

not included in these heads, 949

Males, - 36,080
Female.*, - 41,137

Total population in 1811, 77,217
in 1800, 67,317

Increase, 9,900

See Agricultural Report ofSouth Wales.—Malkin's

Scenery of South Wales,—Evans's Tour,—Donovan's
Excursions. (c.)

CAERNARVONSHIRE, a county in North
Mindaiies. Wales, is divided by the Conway from Denbigh-

shire ; from part of Merionethshire by a rivulet

;

from Anglesea by the straits of Menai : the re-

sidue is bounded by the sea. In figure it is very
irregular, a great peninsulated point running out

from it to the south-west. From the extremity of
this point, the length is 45 miles ; the breadth
varies extremely; its circumference is about 150
miles. It contains, from a late survey, 300,000
acres of land, of which, by one account, about

200,000, and, by another account, only 1 60,000 are

in a state of cultivation.

!. This county is the most mountainous in Wales.
Its central part is entirely occupied by Snowdon,
and its subordinate mountains, extending from near
Conway in the north-east to the sliore that bounds
the Perthorian road, including the Rhifel ridges.

The Snowdon mountains are connected with another
chain of hills, which approach the sea at Aberda-
ron. Among these are very deep passes, forming
narrow valleys, through which numerous streams, is-

suing from various lakes, rush in some places with
great violence. The highest region of the moun-
tainous district is covered with snow, during the
greatest part of the year ; the middle region affords

fuel and pasturage, though the woods which once
clothed it are nearly exhausted. The bases of the
mountains and the valleys are in general temperate
and fertile. The vale of Conway is the most exten-
sive in the county ; it is a long and narrow tract,

equally romantic and beautiful, through which the
river of the same name runs. At first it is very
narrow, but it gradually widens to the breadth of a
mile. Its extent is about twenty miles, terminating
at the town of Conway. It affords rich pasturage,
especially near Llanwost, where it is formed into the
finest meadows, corn-fields, and groves,—and exhi-
bits a striking and pleasing contrast to the bleak re-

gions of Snowdon frowning above it.

The general escarpment of the mountains, which
rise from the sea towards the centre of this county,
fronts the sea. But the particular escarpment of the
detached groups, depends upon the course of the

VOL. II. PART II.

streams. The mountain of Snowdon is composed of Caernar-
various cliffs of different heights ; the altitude of the ^on.hire.

highest point of the mountain is about 3600 feet ^"^"V**
from the high-water mark on Caernarvon quay.
Snow lies all the year in the hollows near the top of
Snowdon, the temperature here being very low, even
in the middle of summer. On the morning of the
5th of July 1795, just after sunrise, Mr Aikin ob-
served the thermometer at 34, whereas in the vale
of Beddgelest, at seven in the morning, it was at 62;
at one in the afternoon it had reached only 48 on
the top of Snowdon.
The principal rivers in Caernarvonshire are the Rivers.

Conway and the Seiont. The first rises from a lake
on the confines of Denbigh, Merioneth, and Caer-
narvon. Its course is nearly in a northerly direc-
tion, along the east side of the county, for about
twenty-four miles, when it empties itself into the
sea, at the town of the same name ; it is half a mile
wide at the Tash at high-water ; and not above fifty

yards at low, the remaining space being sand-banks,
which, at high-water, are covered twelve feet.
These sands still abound in the pearl muscle, as they
did in the time of the Romans, but they have been
long neglected. The Conway is navigable for about
twelve miles. The Seiont rises from a lake near
Snowdon

; its course is westward, and it discharges
itself into the Menai Straits at Caernarvon. The
bar admits vessels ofabout 300 tons into the haven.

The sea coast of this county presents many ob- Sea Coast
jects worthy of notice. Traeth Bach, and Traeth
Mawr, are two inlets of the sea having one entrance,
and each receiving a little river ; the greatest part of
them are dry at low-water, and become quicksands.
They lie between Caernarvonshire and Merioneth-
shire, but as they seem more properly to belong to
the latter county, the attempts of Mr Maddocks to
embank the sands of Traeth Mawr, will more pro-
perly be noticed under Merionethshire. Passing
from this county into Caernarvonshire, the first sea-
port is Pwllheli, on an inlet which receives three or
four rivulets. It has a considerable coasting trade
in small vessels. St Tudwell's bay is sheltered by
two small islands. To it succeeds the bay named
Hell's Mouth, from the height and form of the
shores, which cause the wind to blow continually
into it, while there is also a constant in-drauglit of
the current. The promontory of Lyn extends to
the west of the mass of mountains, that occupy the
space between the west entrance of the Menai, and
Traeth Mawr. At the extremity of this promonto-
ry lies the Isle of Bardsey, two miles long, and one
mile broad ; the tides run with great rapidity be-
tween this island and the promontory. The gulf
between the peninsulated hundred of Lyn and
Anglesea is called the bay of Caernarvon. It is

lined by the high ridge of Snowdon. The only
port on this coast is Porthyn Lyn, formed by a long
point of land jutting into the sea, and sheltering a
cone on the west. Port Penryhn, on a small rivulet,
has been recently enlarged into a haven for vessels
of 300 or 400 tons ; from it are exported immense
quantities of slate, from Lord Penryhn's estate in
this county, to the amount of 500 tons a-week when
the demand is great. About seven miles to the

4 B
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Cacvnar- west-south-west of Conway, on the road from that

vonsJiire, ^own to Bangor, is the stupendous precipice of Pen-

^^^V^ niaen Mawr, the last of the long Caernarvon chain.

It is 1400 feet perpendicular from its base, and, ac-

cording to Mr Caswell, who was employed by Mr
Flamstead the astronomer to measure it, 1545 feet

above the beach at low-water. In 1772, applica-

tion was made to Parliament to improve and secure

the road across this precipice, which was according-

ly done ; and there is now a good road, on a ledge

of the rock, defended by a wall five feet high. The

county of Caernarvon is terminated by the lofty

round promontory, called Llandudno, or the Great

Orme's Head, on the east of the Conway river. It

is a fine sheepwalk, ending in a steep precipice over

the sea, which is hollowed into various inaccessible

caverns.

Agricul- In consequence of the elevated surface of the

ture. greatest part of the county, and its cold, piercing,

and damp atmosphere, there is little corn grown in

it. Near the sea, however, and in some, of the vales,

barley of fine quality is grown ; and in some of the

higher districts, oats are cultivated. The vales yield

a little meadow grass for hay, which is got in with-

out the aid of wheel-carriages, the uneven surface

of the ground not admitting their use. Sheep and

black cattle, however, constitute the principal agri-

cultural stock of the Caernarvonshire farmers. The

former are pastured on the mountains, which, in ge-

neral, are commons ; and the latter on the lower

grounds. A considerable quantity of cheese, made

from the mixed milk of ewes and cows, is made*

From the peninsulated hundred of Lyn, which is in

general flat, oats, barley, cheese, and black-cattle,

are exported ; of the last, about 3000 annually. The

numerous herds of goats, which used to frequent the

rocky districts of this county, are now nearly extinct.

There are some profitable orchards in the vales, but

in general the climate is very unfavourable to fruit-

trees.

Mineralo- Caernarvonshire is an interesting county to the

^y* Mineralogist ; but we can only very briefly notice

the principal features of its mineralogy. The high-

est and interior regions of the Snowdon mountains

are composed of granite, porphyry, whin, and other

primitive aggregate rocks, inclosing considerable

bloik^ of quartz. The western side of Snowdon

itself consists of ironstone, on which are placed ba-

saltic columns, of different lengths, and about four

feet in diameter. On each side of the primitive

rocks, there are mountainous banks of slate, the

coarsest on the eastern, and the finest invariably on

the western side of the central ridge. At Nant-

francon are the slate quarries of Loi'd Penryhn,

who has constructed admirable railways from them

to Port Penryhn. The banks of slate, growing

finer as they descend, occupy the country between

Snowdon and the Menai, usually terminating within

a few hundred yards of its banks. The channel of

the Shast, as well as its banks, consists of limestone;

breccia, or the fragments of the Snowdon moun-

tains, in a calcareous cement, and hard marl, inclos-

ing shells. The general dip of the strata, in the

promontory of Lyn, is to the south-west ; an' the

north coast is chlorite sl&te and coarse serpentine.
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On the former rest beds of primitive argillaceous Cacniai

schistus. The argillaceous schistus in some places
^""J"

is largely mixed with carbon, forming a kind o(Csisa\pi

hard drawing slate ; and in others it is penetrat-

ed by carbon and pyrites, forming alum slate.

No mines have been opened in this district. A
hard stone, used instead of brass, for supporting the

pivots of light machinery, and another stone, some-

thing resembling the French burr, have been found

in this county. There are some lead mines near

Gwydir ; but the most important and valuable metal

found in this county is copper. The richest mines

of it are in the vicinity of Llanberis ; it is also found

in various parts of the Snowdon mountains ; and the

green carbonate of copper lies between the limestone

strata, in the promontory of Orme's Head. There

are mines of calamine on the Caernarvon side of the

river Conway.
Many rare vegetables, met with only on the most ele-

vated spots, grow in this county. Some of the steep-

est crags of the Great Orme's Head are inhabited by

the peregrine falcon. Considerable quantities of fish,

particularly herrings, are caught on the shores of

this county ; and lobsters and oysters are found in

great abundance. In some of the lakes are found

the char, and the gwyniad, another alpine fish.

Foxes are the chief wild animals.

The money raised for the poor in 1803 was pot, K
L. 9137, being at the rate of 4s. Ofd. in the pound.

In the year ending the 25th of March 1815, there

was paid in parochial rates the sum of L. 15,776,

17s. fid. In 1800, there were 8304 inhabited houses, i>opnlai

and 41,521 inhabitants; 19,586 males, and 21,935

females, of whom 12,808 were employed in agricul-

ture, and 4234 in manufactures, trade, and handi-

crafts. The inhabitants live in a state of the utmost

simpMcity, manufacturing their clothes from the wool

of their own flocks, and dyeing them with lichens : a

little oatmeal added to the produce of their dairies

constitutes their food. In 1811, the results of the

population returns were as follows

:

Inhabited houses, - - 93^9

Families inhabiting them, - - 10,187

Houses building, - - 102

Houses uninhabited, - - 154

Families employed in agriculture, - 6667

in trade, and manufactures, 2687

not included in the above head, 833

Males, - - 23,379

Females, - - 25,957

Total in 1811, 49,336

. in 1800, 41,521

Increase in 1811, 7815

See Davie's Agriculture ofNorth Wales.—-Aikins

ToMr.—Bingley's Tour—Pennant's Tour^ Vol. II..

(c.)

C^SALPINUS (Andrew), one of those great

and daring geniuses, who, contending with the

mists of a dark age, elicit the most brilliant truths

on the one hand^ while they sometimes wandei' into

ffreat absurdities on the other, was born at Ar«zzo
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Ipinus. in Tuscany in 1519. Of his family nothing iis re-

corded, nor does he appear to have left any,r pro-

geny, nor to have been ever married. Devotted to

the studies of physic and natural philosophj, he

attained at length the honour of being physician

to Pope Clement VIII., during the chief part of

whose pontificate, from 1592 till his own desath in

1603, at the age of eighty-four, Cnssalpinus liwed at

Rome, in the highest credit and celebrity ; for Awhich,

as we trace the circumstances of his history, amd in-

quire into his opinions, it seems, at first sight,, diffi-

cult to account. Eminent talents have s<eldom

proved a shield against persecution. On the- con-

trary, by adding fear to its malice, they have gene-

rally tended to envenom its darts. How then could

Csesalpinus, a professed Aristotelian, an open unbe-

liever of revealed religion, whose opinions near-ly ap-

proached those of Spinosa, exist in the holy covurt of

Rome, which was then beginning to persecutte the

immortal Galileo ! This mystery will but too r^eadily

unravel itself.

Csesalpinus seems to have been furnished witth two

distinct philosophical intellects, which, like ai good

and evil genius, directed him by turns. Und<er the

influence of the one he discovered the circulation of

the blood, the sexes of plants, and the onlj true

principles of botanical classification ; under the guid-

ance of the other, he became entangled in the meta-

physics of the schools, the dreams of AristotLe, and

a philosophic contempt for everything, good or bad,

connected wi th the nonsense he was obliged public-

ly to respectt. It is scarcely necessary to remind

the reader, t hat however brilliant the reign of lite-

rature and taiste in the golden age of Leo X. and

thie times wh+ich immediately succeeded, true science

and experimiental philosophy were as yet in the

cradle. In this respect the time of Caesalpimus was
" dark as Eirebus," and the light he struck omt was

altogether his own.

We have no account of this great man, till we find

him seated iin the botanical chair of the Uniiversity

of Pisa, whe're also he studied, if he did not, teach,

anatomy and medicine. His first publication was

entitled Speffuhm Artis Medicce Hi/pocraticmm, in

which it were too much to expect he should release

himself from the shackles of his venerable guide ; but

he has left ewident proofs, in a passage often quoted,

of his havinig a clear idea of the circulation of the

blood, at leaist through the lungs. In botany his in-

quiries were conducted on a more original phan, and

their result was one of the most philosophicail works

in that scien ce, which came from the press at Flo-

rence in 1583, in one volume 4to. The titJe page

runs thus : De Plantis lihri X VI. Andrew Ccesal-

pini Aretim, Medici clarissimi, doctissimique^, atqiie

PkilosopJii cdeberrimi ac subtilissimi ; yet he jappears

to have beep himself the editor of the work, to which

is prefixed, in his own name, an elegant and -learned

epistle dedicatory to Francis de' Medici, Grand

Duke of Tuscany. This book, now rarely to be met

with, is not only the unacknowledged source from

whence various subsequent writers, and esjpecially

Morison, derived their ideas of botanical airrange-

ment ; but it was a mine of science to whi(ch Lin-

nsus himself gratefully avowed his obligationis. His
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.own copy evinces the assiduity with whioh he studied C.csalpjiiay.

the book. He has laboured throughout to remedy

the defect of which Haller complains^ of the warit

of synonyms, and has subjoined his own generic

-names, nearly to every species. He has parti-

cularly indicated those remarkable passages, in

p. 13 and 15, where the germination of plants

and their sexual distinctions are explained. In

the former we trace the first rudiments of a na-

tural classification of plants by the differences in

their cotyledons; or, in other words, we find the

origin of the natural systems of Linnaeus and Jus-

sieu; in the latter passage we detect the fimda-

mental principle of the Linnsean artificial system.

On these subjects the reader may consult our ar-

tide on Botany. Nor were these merely inciden-

tal suggestions of the illustrious author. He has

pursued his enquiries to a conclusion on which the

existence of Botany as a science depends, and which

the no less eminent Conrad Gesner detected about

the same time, though his ideas respecting it were

not then made pubUc. The principle to w^hich we

allude is the classification of plants by their parts of

fructification alone. This was afterwards extended,

by the greatest writers on the subject, as Ray and

Tournefort, and more completely by Linnaeus, to

the discrimination of their genera by the same parts,

more particularly considered and contrasted. To
this more extensive conclusion, indeed, the principle

of Caesalpinus directly and inevitably leads. He
pursued it himself to such a length, as to develop

some of the most important characters for generic

distinctions, such as the flower being superior or in-

ferior with respect to the fruit ; the heart of the seed

situated at its summit or base ; the seeds, or the cells

of the seed-vessels, solitary or otherwise ; the parti-

tions of certain pericarps parallel or contrary to their

valves. Linnaeus remarks that this author, though

the first systematical botanist, found out as many
natural classes, or orders, as any of his followers.

He did not indeed well define the philosophical li-

mits of genera in the vegetable kingdom, and there-

fore his work cannot regularly be quoted throughout

for generic synonyms. The want of plates of his

own, and of references to other authors, render, as

we have already hinted, some of his names and de-

scriptions unintelligible. Yet Linnaeus has in manu-

script filled up maoy blanks which he had been

obliged to leave in his own Classes Plantarum,

where the system of Caesalpinus first assumed a sy-

noptical form. This author might probably have

adopted a more clear and methodical mode of ar-

ranging and explaining the botanical part of his sub-

ject, had he not had in view the vague and desul-

tory manner of Pliny, whom he closely imitates in

the materials of his numerous chapters, as well as in

his style of description. A small and unimportant

Appendix to this work, of 19 pages, appeared at

Rome in l603, which is of very rare occurrence, b«t

may be found reprinted in Boccone's Museo di Pi-

ante rare^ p. 125.

Cfiesalpinus printed at Rome, in 1596, a 4to vo-

lume of 222 pages, entitled De Metallicis, dedicated

to Pope Clement VIII. which, like his botanical pub-

lications, is now extremely rare. In the philosophy



564 C ^ S
Caesalpiniis. of this work, Aristotle is his guide ; in its method
^"^^N'"^ and composition, Pliny. A prefatory address to the

Pope declares it to have been undertaken in oppo-
sition to a certain treatise on the same subject,

which, though written with diligence and elegance,

contained many things inconsistent with the princi-

ples of philosophy, and subversive of the peripatetic

doctrines; and with the author of which, as being

excommunicated by the holy church of Rome, no
measures were to be kept.

In our author's QucBstionum Peripateticarum libri

quinque, published at Rome in l603, it appears that

he scrupled not to stand forth, as an open defender

of the Aristotelian philosophy, without any conceal-

ment of his own peculiar opinions and hypotheses,

derived from thence. By these he incurred the

charge of atheism, from a physician named Taurel,

who, punning on the name of his antagonist, entitled

his book Alpes ccbscx:, hoc est, Andrece CcBsalpini

monsirosa dogmata discussa et excussa. This attack

however met with little or no countenance, and the

learned Aristotelian died in the course of the year,

receiving, no doubt, in the very focus of sanctity it-

self, the funeral honours due to an orthodox physi-

cian of his holiness.

Of the medical publications of Caesalpinus, entit-

.
led Praxis universce medicince, and De medicamento-
rumJacultatibus, we have had no opportunity of form-
ing an opinion for ourselves. By what is to be ga-
thered from his other writings, his ideas of the me-
dical qualities of plants and fossils seem adopted from
ancient writers, rather than from any considerable

portion of actual experiment. Like other physicians

of his time, he was too much occupied in ascertain-

ing the articles of the materia medica, to find leisure

for doubt, or for practical enquiry, respecting the
truth of their reputed virtues. He did however
promulgate some original ideas, relative to the in-

vestigation of the properties of plants by their taste

and smell. With Botany he was not only theoreti-

cally but practically conversant. He left behind him
a collection of above 76O dried specimens, one of
the earliest upon record, which is said to have come
into the hands of Micheli, and therefore is doubtless
still preserved in the museum of Dr Targioni Tozzetti
at Florence. A catalogue of this venerable Herba-
rium is reported to have been prepared for the press

;

but we do not find that it ever appeared.

Caesalpinus having been settled at Pisa, when the
great Galileo first presumed to doubt the infallibility

of the Aristotelian philosophy
;

and, most likely,

when that rising character became, at the age of
twenty-six. Professor of Mathematics in the same
university ; we cannot presume him to have been
free from the party spirit which so disgracefully ma-
nifested itself there. He must have concurred in

the measures which his own associates, leagued with
the ruling powers, thought proper to adopt. The
ancient school philosophy, derived from the Peripa-
tetics, whether it was considered as a mere abstract

gpeculation, or whether, as being equally absurd and
unintelligible with the orthodox establishment, it did
not excite alarm, was, as every body knows, allowed
to go on very lovingly with that establishment ; nor
did it, in general, raise any more suspicioj? than the

C A I

heathen mythology, studied and exemplified in the Carsa!i>

same and other schools. But when a spirit of truth .11
[

and enquiry arose ; when principles and opinions *^

^^sii'/jJ

were to be submitted to the tests of reason and ex.-

periment ; the same fatal results, which the preced- 1
ing age had witnessed in what was called religion,

\

were justly apprehended for what was now, with
scarcely more propriety, denominated philosophj-. i

Hence the papal authority, which had suffered ship. '\

wreck in the one case, wanting the wisdom to avoid i

a similar disgrace in the other, gladly clung for sup-
port to any ally. These two celebrated occasions,
the divorce of Henry VHI., and the base persecu-
tion of Galileo, are almost the only ones in which
the authority of the Pope has been exerted about
any matter that human reason could determine, or
that much signified, except to his own immediate de-
pendants, how it might be determined. It is a me-
morable fact, that his decision was no less just in -one
case, than unjust in the other • yet both were equally
ruinous, the former to his power, the latter to hi?

credit. So hazardous is the exercise of usurped or
over-strained authority, and so infallibly, thanks to
the Author of all Good! do truth and justice rise,

with renovated vigour, from such contests !

By this view of our subject, the mystery above al-

luded to becomes clearly unravelled. Caesalpinus,
though a known heretic and infidel, professing to be
an obedient son, and even a champion, of the church,
tried to rise by the ruin of equally learned, and
more honest, men than himself. On the side on
which he was absurd and censurable, and on that \

side only, he was unjust and unprincipled ; nor is

such a character uncommon. Where he exercised
his unbiassed judgment, and honestly sought for

truth, he, like Galileo, enlarged the bounds of hu-
man knowledge, and made discoveries which will

for ever claim the gratitude and admiration of man-
kiiKl-

^ (j. J.)

CAITHNESS, a Scottish county, the most north- Siinaiion

ern of the mainland of Great Britain, is situated '^-^'^

between 58° 20' and 59° of north latitude, and be-
tween 2° 50' and 3° 27' west longitude; and, in-

cluding. the island of Stroma, in the Pentland Frith,

extends over 6l8\ square miles, or 3Q5,6S0 English
acres, of which 8414- acres are covered by lakes and
other waters. About a fourth of the surface is

mountainous, more than a half consists of deep
mosses, and only about an eighth part is cultivated.

The boundaries, promontories, bays, climate, wild
animals, &c. having been particularly described in

the corresponding article in the Encyclopcedia, we
shall confine our notices at present to what is

omitted there, and to the alterations which the pro-
gress of time has introduced.

This county is divided into thirty-four estates, Division 0

eight of which comprise two-thirds of the valued ^''^pe'ty.

rent, which is L.37,256, 2s. lOd. Scots; and more
than a third of the whole is held under entail. Nine
proprietors of the names of Sinclair, one of whom is

a Peer, hold more than the half of this valuation.

The real rent, for the year ending April 1811, was Rental,

for the lands L.30,926, Is. 9d. Sterling ; and for the

houses L. 1,698, 7s. 6d. The Earl of Caithness is

the only nobleman who resides in, or is connected
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with the county ; most of the other proprietors have

modern mansions, and reside, at least a part of the

year, upon their estates. Rents in this, as in al-

most every part of Scotland, have experienced a

very great advance within the last fifty years ; in one

instance, noticed in Captain Henderson's survey of

the county, published in 1812, nearly eight-fold,

from 1762 to I8O9. In 1792, Sir John Sinclair

established a flock of Cheviot-sheep on his farm of

Langwell, which have been found to prosper in that

climate ; and several other spirited improvements

were about the same time promoted by this gentle-

man, though unfortunately they have not been at-

tended with all the success that their indefatigable,

but perhaps too sanguine, projector had contem-

plated. Several other proprietors have shown a

very laudable zeal for the interests of this remote,

and, till of late, much neglected quarter of the

island. About twenty-four years ago, an act of

Parliament was procured for commuting the statute-

labour, under which L.550 has been annually ex-

pended on the repair of roads
;
and, within these few

years, the proprietors have availed themselves of the

aid granted by Parliament to the northern counties,

of half the estimated expence necessary to make the

great lines of road ; more especially from the Ord to

Wick, and from Wick to Thurso. No attempts to

raise plantations in this county have yet been suc-

cessful, though it appears, from the trees found in

mosses, that woods had formerly grown, even on the

sea-coast. As a great part of the county is nearly

level, the want of plantations is much felt in this ri-

gorous climate.

It has been the practice in this county, from time

immemorial, for a few of the superior class of farm-

ers, under the name of tacksmen, to take a lease for

19 or 21 years of a town land, occupied by from 10

to 40 small farmers, at a rent commonly paid in

money, and not partly in kind, as was the case with

smaller tenants. These men occupied only a part of

the lands themselves, and subset the. remainder to

small tenants, for a certain money rent, payments in

grain, customs, and services (the latter in many cases

unlimited), so as to have, upon the whole, a surplus

rent for the trouble and risk of recovering their

rack-rent from these subtenants. Though this ar-

rangement has been much, and perhaps justly com-

plained of, both in the Highlands of Scotland and in

Ireland, as oppressive to the lower classes, yet it

seems to be the natural consequence of that minute

division of farm-lands which has been so injudiciously

recommended for improving the condition of the

poor. The surplus rent drawn by the tacksman is

merely a charge against the proprietor for factorage

and insurance ; and, notwithstanding the oppression

of the small tenants, which may be the consequence

of thus placing them at the mercy of one who must

have a much slighter interest in their welfare than

the proprietor himself ought to feel, yet there ap-

pears to be no remedy but such a one as would dis-

lodge these small tenants altogether,—the enlarge-

ment of farms to such a size as would make them an

object to professional farmers. A few young men,

from the south of Scotland, have taken farms here,

but it is said they have not been successful in esta-
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Wishing a mode of management superior to that of Cuithiiess-

the natives. A great part of the county, accordmg- ^''"^Lv
ly, is still divided into small holdings, of which ^'^^

s^^^^^u'^"**''^

rent is paid in money, in the Highland district of it
; p"|n,s,

and, in the Lowlands, partly in money and partly in

grain ; and in some instances, with customs, casual-

ties, and service^, as formerly. When the small

tenants possess upon leases, the term is commonly

too short to encourage any expensive improvements,

or even to permit any favourable change in their

modes of cultivation.

The implements of that numerous class are, in Agiicul-

general, extremely rude and inefficient : ploughs tore,

and harrows, entirely of wood, excepting some thin

plates of iron nailed to the sole of the former, to

prevent its wearing by the friction of the soil, with

four ponies or oxen yoked abreast, attended by a

driver who walks backwards according to the an-

cient custom ; seldom even a winnowing machine

to separate their grain from the chaff,—and fences

formed by a ditch and sod-wall. Their crops are

bear and oats, alternately on the infield or old til-

lage lands, and grey oats successively, for four or

five years, on the outfield or inferior land. Wheat
has been tried by a few proprietors, but it does not

succeed so well in that climate as to* encourage its

extensive culture. Turnips are beginning to attract

notice among the small tenants, and to come into

the regular course of cropping on large farms 5 and

potatoes are now cultivated with the plough, as

well as with the spade, in every part of the

county. The cattle in Caithness have been long the

worst breed in Scotland ; but a considerable improve-

ment has been lately effected on some estates, by the

introduction of bulls from Argyleshire and the West-

ern Isles. Oxen continue to be worked at the plough

and harrow. With the exception of a few flocks of

the Cheviot breed, the sheep are of the ancient race

of the island, mostly horned, bearing a white fleece,

but coarser than the wool of Shetland, and weigh-

ing from seven to ten lbs. per quarter. Since two-

horse ploughs have been partially established, some

attention seems to be paid to the breed of horses,

though the garrons from 11 to 14 hands high, are

still by far the most numerous description. The
native breed of swine is small, short bodied, and ge-

nerally of a redish or grey colour ; there are a few

black, but the grey are reckoned the best.

In a county where the want of coal is added to Manufac-

the many disadvantages under which it labours from tures.

its soil, climate, and other circumstances, it is not

to be expected that manufactures or commerce

should have acquired any footing. A tannery,

bleachfield, and woollen factory, were long ago un-

dertaken under the direction, and chiefly at the ex-

pence, of Sir John Sinclair, of which only the first

has been found profitable. A brewery is still car-

ried on at Thurso; and a small ropework in the

village of Castletown. In winter 1810, about 250

women and girls were employed in Thurso plaiting

straw for ladies' bonnets ; the straw-plait being re-

turned to London, from whence the straw itself is

imported. Caithness exports a few cattle and sheep, Cprnmercc.

but of the former not a tenth part of what has been

Stated by Pennant. About twenty years ago from
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« Caitluipss. 20,000 to 30,000 b<dls of grain were annually sold
shhe. out of it, but the quantity has diminished ; and

tliere used to be about 140 tons of kelp prepared
from the sea-weed on its shores. But their fish

Fidieries. .form the most important article of export. Her-
rings, cod, lobsters, and salmon, bring in L. 43,400,
of which the herring-fishery alone yields L. 40,000.
Besides a great number of boats employed in the
several creeks and harbours in fishing for haddock,
ling, &c. which are consumed in the county; about
twenty smacks from Gravesentl fish for cod and
ling, on the north coast of Caithness, and are said

to Jiave, in a great degree, destroyed the cod-fishery

on its shores.

Among, the antiquities of this county, the far

famed John-o-Groai's house deserves to be noticed.

The tradition" regarding this celebrated personage
is, that his ancestor came from Holland, and settled

in this county in the reign of James IV. ; and that
he built this house of an octagon form, inclosing a
large table of the same shape, to obviate disputes

about precedency, at their anniversary meetings,
among the Groats in his time, consisting of eight

families. Each family, by this contrivance, enter-

ed separately at its own door, and was seated
at' the corresponding side of the table. A variety

Picts of these singular structures called Picts Houses,
Houses, are still to be seen in Caithness. Many of the

stones are of an enormous size, and must have been
brought from a distance ; fragments of earthen-ware,
and a few small copper coins, have been found in

them ; and some singular articles made of bone fixed
with nails of the same material. They are almost
always of a conical form, and their exterior being
now covered with a thick sward of fine grass, they
have the appearance of large tumuli or barrows.
The internal structure, as well as the size of these

Duns, m they are called by the Highlanders, is va-
rious. The smallest, and apparently the oldest,

have only one circular wall which contracts as it

rises, till, at the top, only a small hole must have
remained open, or been covered with flat stones.

Cait
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Repre
tion in
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The largest ones have two concentric walls, two
feet distant, which in some instances meet at a cer-
tain height, and in others ascend parallel to the
summit

; the space between them being entered by
a door only two feet high, and occupied by a wind-
ing stair li-om the bottom to the top of the build-
ing

; and these are surrounded by a broad deep
ditch, and a sort of rampart. The walls are usual-
]y nine or ten feet thick, without cement of any
kind; and from their situation on high land near
the sea, or on the banks of precipitous rocks,
stretching in a chain from one headland to another

;

they are supposed to have been used either as
storehouses, or as retreats for women and children
when t!)e men were at a distance engaged in war.
The county of Caithjiess sends a Member to Par-

liament alternately with Buteshire, on the west of
Scotland, an arrangement which of late has been
much objected to, not only because one of these
counties must always be .without a representative, to
which each, it is thought, is entitled, but also be-
cause there can be hardly any common interest be-
tween iiistricts so distant from one another, and
placed in circumstances so different. Five of the
northern boroughs, of which Wick, the only royal
borough in this county, is one, join together in the
election of a Member for that department.
On the low grounds, the people differ little in their

dialect from the inhabitants of the south of Scot-
land ; but on the mountainous tract, where Caith-
ness borders with Sutherland, the Gaehc prevails

;

though many of the natives can speak both languages
with nearly equal facility.

By comparing the population lists taken under Popol
the acts 1800 and ISll, it will be seen that, even in
this remote and comparatively unproductive portion
of the British Empire, there has been an increase of
numbers in the intermediate period, though not so
considerable as in most other counties. The inha-
bitants of the towns bear a very small proportion to
those of the country.

Laus;u

1800.

HOUSES. PERSONS. OCCUPATIONS.

Inhabited.

By how
many
Families

occu-
pied.

ca
JS

.a
s

Males. Females.

Persons

chiefly em-
ployed in

Agiicul-

ture.

Persons

chiefly em-
ployed in

Trade, Ma-
nufactures,

or Handi-
craft.

All other

Persons not
comprised
m the two
jreceding

cliisses.

Total of
Persons.

433 4652 140 10,183 12,426 13,263 2201 7145 22,609

1811.

HOUSES. PERSONS. OCCUPATIONS.

Inhabited.

By how
many
Families

occu-

pied.
'a
tJ

Males. Females.

Families

chiefly em-
ployed in

Agricul-

ture.

:i

Families

chiefly em-
ployed in

Trade, Ma-
nufactures,

or Handi-
ccaft.

All other

Families nol
comprised
In the. two
preceding
classes.

Total of

Persons.

4301 4714 139 10,608 12,811 3270 838 606 23,419

(A.)
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suua. CALCUTTA. The Enct/clopadia contains some

S""^ account of the settlement and subsequent improve-

ment of Calcutta ; and in the present article, which

is compiled from the works of recent writers, we

have endeavoured to comprehend whatever is most

useful and interesting in the description of this cele-

brated city.

ition Calcutta is situated upon the river Hooghly,

Aspect, which forms the western channel of the Ganges, and

though not the principal, is the only one of its nu-

merous branches which is navigable for large vessels.

The town is 100 miles from the mouth of the river,

the navigation of which is difficult and often danger-

ous, on account of its numerous sand-banks, many

of which are continually shifting their situation.

Vessels drawing more than seventeen feet water can-

not, except at spring-tides, ascend with safety above

- Diamond Harbour, where the vessels of the East

India Company usually load and unload. This is

about sixty iTiiles below Calcutta, and passengers are

.

conveyed to the city in smaller vessels or in boats.

The country, from the mouth of the Hooghly to

Diamond Harbour, is dreary in the extreme ;
the

banks of the river are high, and the adjacent land,

on each side, which' is perfectly flat, forms a com-

plete wilderness of timber and brushwood, the haunt

of tigers, and of other beasts of prey. Advancing

up the river, the scene gradually improves ;
the

country becomes more and more cultivated, the

shipping and the bustle on the river increase, and

the beautiful country-seats on its banks announce

the approach to the capital. The city, with its nu-

merous spirtes and other public edifices, presents, at

a distance, a striking appearance, and, on landing,

the magnifi<3ence of the buildings command the ad-

miration of all strangers. The town and suburbs

extend alonig the left or eastern bank of the river

above six toiles, but var3nng much in breadth at

different places. In the middle of it, and very near

th§ landing-place, is an immense square, each side

of which c^x tends above a quarter of a mile, and the

centre is occupied by a large tank or open reservoir

of water, for the supply of the town. This squarej

together with the adjacent buildings and those to-

wards the souths forms, what is properly termed, the

town of Calcutta, the residence of the European' in-

habitants and of the natives of distinction. To the

south, along the bank of the river, lies the Black

Town, which is occupied entirely by the lower clas-

ses of inhabitants, and is rather considered as part

of the suburbs ; and about a quarter of a mile to the

north stand Fort-William, and the barracks, which

form, on this side, a great ornament to the city.

The intermediate space, which is an extensive open

plain, is termed the Esplanade. The citadel of Fort-

William, which was begun by Lord Clive in 1757,

after the battle of Plassey, is the strongest and most

regular fortress in India, but the works are so ex-

tensive, that they would require at least 90OO or

10,000 men, with 60O pieces of cannon, to defend

them. On tlie west of the Esplanade stands the

government-house, built by the Marquis Wellesley,

which is the largest and most splendid building in

Calcutta. It is the residence of the Governor-

General, where he holds levees, and transacts all the

government business ; it also contains magnificent

apartments for public entertainments. The other

principal buildings are a town-house, with public

rooms, which, though handsome, are too confined

for the climate, and for the number of inhabitants
;

the hospital and jail, which are situated on the

Esplanade ; two English churches, the one of which

is a plain building, but the other has an elegant

appearance ; also a Scottish church, which is new-

ly finished; and, besides thes«, there are various

churches belonging to the professors of almost every

religion in the world. Portuguese, Greeks, Arme-

nians, Hindoos, and Mahomedans, all enjoy here

the most perfect toleration.

The customhouse faces the river, and forms part of

the west side of the great square. It is built upon

the site of the old fort, which was taken in 1757 by

Surajah Dowla. Near to it is the famous Black Hole,

which is now converted into a warehouse ; and be-

fore the gate stands the monument which has been

erected to commemorate the unfortunate persons

who perished there. It is surrounded by an iron-

railing, but it has been struck with lightning, and

has since been' allowed to go to decay. In front

of the customhouse is the quay, which has been

of essential service to the numerous shipping which

there load and unload. On the west side of the

river, and in a beautiful situation, stands the bo-

tanic garden, at a bend to which it gives the name

of Garden Reach. It contains a splendid collection

of plants from every quarter of the globe, and is

laid out with great taste, but more with a view to-

practical utility than scientific arrangement. Above

the garden there is an extensive plantation of teak.

Horse-racing having been discouraged by govern-

ment, the course, which was to the south of the

town, is now converted into a ride ; but the prac-

tice still continues at Barrackpore, sixteen miles up

the river, where the fashionable society of Calcutta

assemble to partake of the amusement. The south

side of the great square is occupied by the writers'

buildings, which make but an indifferent appearance.

They form the residence of this class of the Com-

pany's servants who are newly arrived from Eu-

rope, and' who are students at the college of Fort-

William. The private houses in Calcutta, in the

central or genteel part of the town, are built, most-

ly, after the European fashion, but modified to the

nature of the climate, and to the magnificence of

eastern manners. In a line with the government-

house, is a range of elegant buildings, ornamented

with large verandahs, and another, at right angles

with it, called Chouringee, formerly occupied by

native huts. These houses are built of brick, cover-

ed with a species of stucco called Chunam. They

are all separated from each other, every one hav-

ing attached to it a considerable piece of enclosed

ground, in the middle of which it is situated. The

approach is by a flight of ^eps, under a large por-

tico. The architecture is Grecian, and the profusion

ofcolumns, porticos, and verandahs, gives them more

the air of palaces than of private houses. To this

part of Calcutta the Black Town forms a striking

contrast. It has been already described in the En-

cyclopcedia, but has been considerably improved

Calcutta*
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by the widening of the streets, the filh'ng up of
ponds, and by tiJing instead of thatching the houses,
by which means the danger from fire has been much
diminished.

Though building materials are abundant in the
neighbourhood of Calcutta, house-rent is not mode-
rate. This is owing partly to the high interest of
money, and partly to the constant repairs which are
required, from the casting of the wood in this hot
climate, and from the ravages of insects, particularly

the white ants. Though the wood-work of a house
appear externally quite sound, it often turns out upon
examination to be completely excavated or honey-
combed by these insects, which assemble in incredi-

ble numbers, wherever they can find an entrance.

The houses here, which are known under the
name of taverns, are greatly inferior in respectabili-

ty to those in Europe. They are, with the excep-
tion of two or three particular houses, resorted to

only by the lowest company, and strangers who
are enticed into them are exposed to every species

of imposition, and frequently to total ruin. A Eu-
ropean, on his first landing, is surrounded by nume-
rous dangers and inconveniencies, which he finds it

extremely difficult to escape. These are so well

described in the East India Vade-Mecum, by Cap-
tain Thomas Williamson, that we shall extract the
following passages, for the instruction of such of our
countrymen as propose to visit those distant regions.

" The tavern-keeper, under the plausible pretext
of aiding towards the completion of the youth's

wishes, never fails to inquire whether the gentle-

man has any friends in town ? or even in the country?
If affirmatively answered, * mine host' feels himself
tolerably secure of his money: but will probably as-

sert, that the friend in town is out of the way, and
will not be back for some days. Should the gentle-

man be totally destitute of friends, then comes the

rich harvest. Imposition following imposition, swell

the bill ; which, ii" appearances warrant forbearance,
is kept back as long as possible, under the pleasing

assurance of perfect confidence : but, in the end, a
catalogue of items is produced, which never fails to

alarm, if not to ruin, the unsuspecting victim !"

" If, unhappily, the guest should so far lower him-
self as to associate with the ordinary company of the
common drinking-room, he is irretrievably gone.
Quarrels, riots, and inebriety, miist follow ; in all

probability rendering him subject to the notice of the
police. Should his face ever he seen at that office,

it woidd be next to impossible that he should be ad-
mitted into any respectable circle. What with lodg-
ing, dinners, wines, &c. of the worst description, but
all rated at the highest prices, he must be a fortu-

nate wight wlio escapes under a gold mohur {i. e.

two guineas) per day : in general, double that sum
is charged ; so that a person starts at the rate of
L. 1000 per annum, at least

;
while, in all probabi-

lity, no established, or even apparent, provision ex-
ists, whereby he may be maintained."

" To state the evil, without pointing out the re-

medy, would be next to useless
; but, when I sug-

gest the means of avoiding those difficulties, or any
portion of them, attendant on arrival in a foreign land,

it must be understood, that I consider the stranger to

be possessed of pecuniary means : that is, that he can Cakatfiji

pay his way. Without this, he can do nothing ; and *^^*v^
must undergo all the afflictions and miseries attend-
ant upon despised poverty, in every part of the globe.
It may be proper to point out in this place, tthat

what might here appear to be liberal calculations,
would not suit the East; where every article of
European manufacture bears so enormous a pr ice,

where house-rent is so expensive, and where it is in-

dispensably necessary to retain so many serva.nts.

The first thing to be done (setting a letter of reciom-
mendation out of the question) should be to report
arrival at the Secretary's Office, depositing the cer-
tificate of the Court of Directors' licence to proceed
to India ; without which, the party is considered as
an alien, and scarcely considered as entitled to
British protection. This does not arise from ill-will

on the part of government, or of the inhabitants
;

but from that strict attention the politics of the
country imperiously demand to be paid to the se-
veral characters, and descriptions, of persons re-
siding within our territory.

" The above relates equally to all persons in the
civil or military branches ; the certificate granted at
the India House must be produced, in order to iden-
tify the party ; but if it should have been lost, he
himself, together with the commander who received
the order for taking him on board, must attend, to
make affidavit to that effect, before the appointment
can be admitted upon the registers in India.

" Such as appertain to the civil service, being al-

ways strongly recommended, and often finding many
old acquaintances of their families on the spot, re-

quire but little advice; nor does the cadet stand
much in need of instruction, as to the manner in
which he should provide himself with a home. All
he has to do, is to wait upon the town-major, at his
office in Fort-William, when he will receive the ne-
cessary order for his admission into the Cadet Corps,
at Baraset, about sixteen miles from Calcutta.

" He who has not these advantages, must do the
best his circumstances may affiard ; he will find tem-
perance to be not only cheap, but indispensable

; for,

if he should act so indiscreetly at the outset as to im-
jure his health, a thousand pi-ivations, and a certain
increase of difficuUies, must follow. The first point
must necessarily be to get under cover. This will

not be found so easy, as those who have never quit-
ted England may suppose. It will be after much re -

search, that a small house will be had, and then only
the bare walls ; for no such thing is known in India
as a furnished house to be let ; and lodgings are, if
possible, still more out of the question. Fortunately

,

there are, among the European shopkeepers in Cal-
cutta, some most respectable characters ; men dis-

tinguished for their urbanity, philanthropy, and ge-
nerosity. Application should be instantly made to
one of these firms, for aid and advice. The case
should be candidly stated ; aad, in order to insure
confidence, a deposit of money should be mace,,
either with them, or at one of the banks. The con-
sequences will be, that, in a few hours, some srailll

tenement will be obtained, either on hire, or grait~
ed as a temporary accommodation, and the whole of
the articles really necessary will be provided, at;
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• some one or other of the auctions which daily take

place within the central parts of the town."

Calcutta is the great emporium of tlie east. By
means of the Ganges, and its tributary streamis, it

has an uninterrupted water communication with the

whole of the north of Hindostan, on the one hiand,

and with the whole of Europe, Africa, America,, and
great part of Asia, on the other. Thus advant;age-

ously situated for commerce, it trades extensiively

with almost every country in the world, and nunnbers

of vessels of every form and description are consttant-

ly arriving or departing from the river, which, im the

vicinity of the town, presents the busiest scene ima-

ginable. Numerous dock-yards have also been esta-

blished, in which are built vessels of great buirden

and of admirable construction. Piece-goods, shtawls,

indigo, silk, sugar, opium, and rum, are the sttapls

commodities of export. Treasure is imported from
all quarters. From London, the imports consist

principally of articles of consumption for the Euro-
pean inhabitants, consisting of porter, ale, confection-

aries
; and, generally, of all the finer manufaetuires.

's- In 1808 a bank was established at Calcutta, uinder

the name of the Calcutta Bank. Its capital amounts
to 50 lacks of rupees, of which ten were subscu'ibed

by Government, and the remainder by individiuals.

There are twelve Insurance Companies. Several
newspapers are published weekly. The chariltable

institutions are numerous. Of these the principal are

two schools for the education and maintenamce of
the children of Europeans in the military serviice of
the Company, one for the children of officers,, and
another for those of privates ; a free school at which
about 100 children are educated, and a native hos-
pital or infirmary. The Asiatic Society still con-
tinues its sittings, and publishes its Transactions,
which contain much interesting matter concen-ning
the history, literature, languages, and antiquitiies of
Asia. An Auxiliary Bible Society has also been
established at Calcutta.

The Supreme Court consists of a Chief Jutstice

and two puisne judges, all nominated by the Cr own.
Its jurisdiction extends to all British subjectts in

India, and to all civil actions between natives, o)r be-

tween natives and Europeans. Criminal cases are

tried in this Court b)' a jury, consisting exclu-
sively of British subjects ; as also all criminal char-
ges against the Company's servants, and all civil

actions in which the Company, or any of its serv;ants,

are concerned ; but it takes no cognizance of the
land revenues. The law practitioners attached to

this Court are fourteen attornies, and six barristers.

)f The College of Fort William, for the education of
• the junior servants of the East India Compiany,

which promised at one time to be so great an esta-
blishment, is now reduced to a few lecture rooms in

the Writers' buildings. It was begun in 1801 hy the
Marquis Wellesley, then Governor-General, and its

object was to remedy the evils which had arisen ifrom
the ignorance of the Company's servants ; to fiiU, if

possible, the important situations of the Empire with
men of learning, talents, integrity, and moderate: ha-
bits ; and along with a just administration of govern-
ment, to spread the influence of literature, sciemce,
and the Christian religion, over the eastern world.

VOJ,. 11, PART ir.

The arrangements of the institution seemed well Calcutta,

adapted in many respects for this purpose. But
the extensive nature of the plan did not meet the
views of the Court of Directors, and in June 1802,
their instructions were received for its abolition;
the period of which, however, the Governor-Gene-
ral delayed for various reasons till December 1803-,

having, in the meantime, addressed to the Direc-
tors a strong defence of the institution. In Ja-
nuary 1804, instructions were received to conti-
nue it on its original footing. The institution accord-
ingly proceeded with new vigour. All promotion
to the service was made through the college, and
was regulated entirely by the merit of the students,
among whom an unexampled emulation in literary

pursuits had arisen. In four years from the time of
,

its establishment, one hundred original volumes in
the oriental languages and literature had been pub-
lished, and the plan of translating and printing the
Scriptures in all the languages of the east had made
great advances. In 1805, the students of the esta-

blishments of Madras and Bombay were separated
from those of Calcutta ; in consequence of this re-
duction of the extent of the college, the duties of
the Provost and Vice- Provost were united by a mi-
nute of the Governor and Council in one person,
under the title of Provost ; and in January 1807, the
offices of Provost and Vice-Provost were abolished

;

the Professorships were restricted to three,—those of
the Hindostanee, Bengalee, and Perso-Arabic ; the
period of attendance was reduced to one year, and all

control over the private expences or conduct of the
students was given up. On this reduced and limited
footing the establishment still continues.

The population of Calcutta, which is stated by Popiihlion.

some to amount to 500,000, by others to 700,000,
is composed of persons from every quarter of the
world. British, and other Europeans, Armenians,
Persians, Chinese, Hindoos, and Mahomedans, are
all seen mixing in the streets of this metropolis.
The occupations of these various classes are near-
ly what might be expected in the luxurious ca-
pital of a great Empire, and in so great an emporium
of maritime commerce. Public officers, lawyers,
physicians, merchants, and their families, make up
the bulk of the British inhabitants. The natives
and foreigners of respectability are mostly engaged
in trade, or living upon their property, and the
lower classes are principally composed of retail*

dealers, mechanics, and servants.

The British merchants form a most respectable Different
class of men, and contribute essentially to the pro- t-'asses of

sperity of the settlement ; many of them are pos- ^I^'clianls.

sessed of large fortunes, and live in a style of suit-
able splendour. The Armenians are the most nu-
merous body of foreign merchants m Calcutta.
They trade extensively to all parts of India and
China, are uncommonly diligent and attentive to
business, and are considered to have the most mi-
nute intelligence from foreign ports of any other
body of merchants. The native bankers, agents,
and money-dealers, are numerous. Though former-
ly timorous, the Hindoo now adventures in almost
every species of mercantile speculation ; and cloths
belonging to the native merchants, to the amount of

4 c
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C A L
L. 1,000,000 Sterling, are generally lying for sale

in the warehouses of Calcutta. The native merchants

of an inferior class, engross nearly the whole of the

retail trade of Calcutta, under the titles of Banians,

Sircars, and Writers ; and they are generally de-

scribed as fond of money to excess, and most un-

principled in all their dealings.

The cold season, which lasts from September to

April, is generally allotted to amusement and festi-

vity in Calcutta. It is only during part of this sea-

son that it is possible to venture abroad in the heat

of the day, which, in the rest of the year, is devoted to

repose. The hot season begins in April. Every day

the heat increases until the middle of June, when the

periodical rains begin, and last till August. The wea-

ther then being extremely close, is more oppressive,

and more unhealthy than before. The thermometer,

throughout the year, generally ranges between 75°

and 95°, but frequently rises to 100° and 110°.

The markets at Calcutta are open at day-break,

and they afford, at very moderate prices, meat of

every kind, and poultry, with various kinds of choice

fish, fruits, and vegetables ; also game, such as

wild ducks, partridges, snipes, &c. with various

kinds of ortolans. The wild venison is not near-

ly so good as that of Britain, but the park or stall-

fed is equally good. The hare is very different from

that of England, being defective in size, strength,

and swiftness.

That sudden rise of the waters, termed the Bore,

is quite common on the Hooghly, as well as on

the other branches of the Ganges. The general

cause of this appearance is sufficiently understood,

but it is not easy to explain the details. It is

common on several of the rivers in England ; it is

also known on the waters of the Dordogne and

Garonne in France, under the name of Mascaret,

and in the Amazons in South America, where it is

termed the Prororoco. It is an immense wave,

which, in the Hooghly, heads the spring flood-tide,

travelling before it, at the rate of 80 miles an hour ;

and, what is most singular, not occupying the whole

breadth of the stream, but ranging along one of the

banks, and crossing over to the opposite shore at

every considerable bend of the river. It begins

about 40 miles below Calcutta, and is felt, but with

continually decreasing effect, nearly as far above it.

At Calcutta it ranges on the opposite bank. The
swell is prodigious ; and, on its approach, all the

small craft fly for safety to the middle of the river,

where, though the swell is still considerable, they

are not exposed to the same imminent danger. At
Calcutta it often causes an instantaneous rise of the

water of five feet.

See Williamson's East India Vade Mecum, 2 vols.

«vo. 181 0 Lord Valentia's Travels, 3 vols. 4to. 1 8 1 1

.

—Mrs Graham's Journal of a Residence in India, 4to.

1812.—Hamilton's Fast India Gazetteer, 8vo. 1815.

—Milburne's Oriental Commerce, 2 vols. 4to. 1813.
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CALEDONIAN CANAL. The importance of

this great national undertaking, whether considered

as a work of magnitude and expence, as tending to

open up and improve some of the most barren and

rugged districts in Scotland, or to facilitate the

C A L
intercourse between the eastern and western sides Caledonia

of Great Britain, by rendering unnecessary the navi- Canal,

gation of a circuitous and dangerous coast, induces
us to treat of it separately, and to furnish our read-
ers with a correct map or plan of its line, reduced
from the maps laid before Parliament.

So early as the year 1773, Mr James Watt First idea

.

of Soho, to whom mankind and the arts are sothisK''eat

much indebted for his improvements in the steam-
engine, was appointed by the Trustees or Com-
missioners for certain Forfeited Estates in Scot-
land, to make a survey of the central Highlands.
Mr Watt, in his Report to that public body, recom-
mended, amongst other improvements for the High-
lands, the formation of the Crinan Canal, which has
long since been executed, and also of the Caledo-
nian Canal, from Inverness to Fort-William, now in

progress, and which we are immediately to describe.

The late rapid introduction of the sheep-farming Circum-

system having necessarily deprived multitudes of the stances

inhabitants of their former means of subsistence, the
J^'jtg'

formation of roads and canals, and the multiplication
jj^^^

of fishing stations, came to be looked to, as affording

the most likely means of mitigating the evils conse-

quent upon this great and sudden change of system ;

and in pursuance of this view of things, the Lords of
the Treasury, in 1802, directed Mr Telford, Civil

Engineer, to make a survey of the coasts and cen-

tral Highlands of Scotland. The Report which he
in consequence drew up, involves a variety of consi-

derations connected with the improvement of the

Highlands, and the employment of the population of

these districts ; but the part of it which we are more
particularly to consider, is that which refers to the pro-

position of an inland navigation from Loch Beauly
and the German Ocean on the eastern coast, to Loch
Eil and the Atlantic Ocean, on the western coast.

Mr Watt proposed that the depth of this canal should

be ten feet, or two feet more than the Forth and Clyde

Canal ; but Mr Telford, considering the great com-
mand of water from the chain of lochs or lakes in its

line, and aware no doubt of the advancing state of ma-
ritime adventure, and of the inconveniences which are

felt from the small scale on which that navigation has

been executed, though originally termed the great

canal, was induced to propose a depth of twenty feet

for the Caledonian Canal ; that it might thus be capa-

ble of floating twenty- eight gun Frigates, and the

largest class of Baltic traders.

The Parliamentary Committee, which had been

appointed in reference to the situation of the High-

lands, had corresponded with the Highland Society

of Scotland as to the means of improvement ; and,

before finally reporting upon this great and bold plan,

they called before them the most eminent Engineers,

nautical Surveyors, Mariners, and Merchants in the

kingdom. In particular, Mr Jessop and Mr Ren-
nie. Civil Engineers, were severally examined
with regard to the practicability and expence of the

plan proposed by Mr Telford ; and Captain George

Duff, of the Royal Navy, Captain Huddart of the

Trinity House, London, Lieutenant Gwynn, Com-
mander of the Fort-Augustus galley on Loch Ness,

and several others, were examined upon points touch-

ing the navigation and anchorage for large vessels.
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sdonian Returns were also procured from the ports ofDublin,

:annl. Liverpool, Greenock, Leith, and Aberdeen, regard-

ing the probable advantages of the proposed inland

navigation, and to what extent it would be useful.

This Committee, after much investigation, reported

as follows :
. „

" Your Committee, from a full consideration oi

all the evidence laid before them, and annexed to

this Report, by way of Appendix, submit to the

House their opinion : That the execution of the in-

land navigation, proposed in Mr Telford's plan, under

all due regulations, for the economical expenditure of

such monies as may be employed in this great work,

will be a measure highly conducive to the prospe-

rity and happiness of that part of Scotland in which

it is situated, and of great importance to the gene-

ral interests of the whole United Kingdom."

St Act of A Bill was, accordingly, brought into Parliament,

irliament. on the Report of this Committee, in the Session of

1803, entitled, An Act for granting to his Ma-
jesty the sum of L. 20,000, towards defraying

the expence of making an inland navigation from

the Eastern to the Western Sea, by Inverness and

Fort-William ; and for taking the necessary steps

towards executing the same ;" which Act received

the Royal Assent on the 27th day of July 1803.

The Board of Commissioners for the Caledonian

Canal, appointed by this act, accordingly met, and

made certain arrangements for the immediate com-

mencement of the work ;
having, in the first place,

appointed Mr Thomas Telford to be their Engineer.

He had formerly been employed by the Lords of

the Treasury in making various surveys of the

Highlands. But in so important an undertaking,

the Commissioners judged it necessary to call to

his assistance Mr William Jessop, another emi-

nent and experienced Engineer. Mr Telford, in-

structed by the Commissioners, proceeded immedi-

ately for Scotland, and again made an entire sur-

vey of the whole line of the canal from Inverness to

Fort-William. To ascertain the soil, trial-pits and

borings were made from shore to shore, at distances

not exceeding half a mile. Mr Murdoch Downie,

an experienced Marine and Nautical Surveyor, was

employed to make a survey of the chain of lochs upon

the line, in order to sound and determine their respec-

tive depths and anchorages. The line of the canal,

where cutting was necessary, was now carefully laid

out. Stone and lime quarries, timber and other ne-

cessary materials were looked after, and some idea

was formed as to the probable value of the land to

be passed through. Places were also fixed upon for

the entrance-basins or sea-locks, at both extremities,

and every possible information prepared for Mr Jes-

sop's survey, which took place in the month of Oc-
tober. He was met by Mr Telford at Edinburgh,

and these gentlemen proceeded together to a full ex-

amination of the whole
;
and, upon this survey, Mr

Jessop reported his opinion to the Commissioners,

and furnished an estimate of the expence. The
chief difficulties alluded to in his Report, as inci-

dent to this great work, refer to the cutting new chan-

nels or courses for the rivers Ness, Oich, and Lochy,

—

the deepening Lochs Doughfour and Oich by excava-

tion,—the damming up and raising the surface ofLoch

Lochy, which is about ten miles and a halfin length, to Caledouiau

an additional depthoftwelve feet,—the spilling or run* ^anaj.
^

ning off its flood-waters by a new cut into the River *'^"V^
Spean ; and some extra cutting at the summit level

between Lochs Oich and Lochy. But one of the

most difficult parts of the navigation, is stated

to consist in the deepening and management of

Loch Doughfour. Mr Jessop seems to have been
prepared to meet with rather an unfavourable

soil for canal operations ; he was of opinion, that the

whole valley between Loch Ness and Fort-William,

has been one entire sheet of water ; and that the

portions of land intervening between the lochs

are the debris of the adjoining mountains. The
first trial-pits dug in the neighbourhood of Inver-

ness, did not fail to give some alarm upon this sub-

ject, as the ground consisted of sand and gravel so

open and porous, that the tidal waters of Loch
Beauly flowed and ebbed through it. But on other

parts of the line of the canal, the gravel was found to

have such a mixture of earthy particles as would be
sufficient to render it impervious to water.

The extent of canal to be formed and cut, is stat- First Di-

ed to be about 21^ miles, and the loch or lake navi- ™^"sion«

gation at 37^ ,
making a total distance of inland na- ^^te^^

vigation from sea to sea of about 59 miles ; the bot-

tomwidth ofthe cutting 50 feet, with slopes of 1 8 inches

to a foot, with benchings at the water-line, making the

width at the surface to be about 110 feet. The general

dimensions of the canal, though afterwards enlarged,

were now estimated at 20 feet for the depth ; the

width of the locks is taken at 38 feet, and their

length at 162 feet. The number of locks is estimat-

ed to be 23. They are to be built of masonry,
with gates and platforms of American pitch-pine.

After critically examining the whole intended line of
the Caledonian Canal, its proposed dimensions, soil,

materials and workmanship, Mr Jessop estimated the

expence at the sum of L. 474,531, including S per
cent, for contingencies ; but exclusively of the price

of land, and the necessary moorings for the anchor-

ages at the respective lochs. Upon a joint Report
afterwards by Messrs Jessop and Telford, - this sum
is proposed to be expended, and the works com-
pleted, in the course of seven years from the period

of their commencement.
In this stage of the affairs of a work so extensive Dimen-

in its operation, and so important in its consequences, sions finally

it became of the last importance, in finally resolving atlopt»d.

upon the dimensions of the first lock, to fix upon
such as would answer, in the fullest manner, all

the purposes of the intended navigation. To this

point, therefore, the attention of the Engineers was
again directed ;

especially as the dimensions of
the first lock would not only i-egulate all the rest,

but also the works of excavation along the whole
line of the canal. After maturely deliberating upon
all the information which had been obtained, re-

garding the description and tonnage of the ship-

ping which navigate the northern seas, and advising

at large, as before noticed, with Engineers, Mariners,

and Merchants, upon the important subject of the

dimensions of the canal ;—it having been specified

in the act authorizing this work, that such an inland

navigation should be formed, as, when completed,
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Caledonian might " enable ships and vessels of considerable bur-

^

Canal.
^gjj^ trading between the eastern and western coasts

^•^^^^
of Great Britain and Ireland, and the German Ocean,
to avoid a long and dangerous navigation round the

northern coasts of Scotland ;" the Commissioners,

considering also that the proposed dimensions of the

works of excavation, viz. 20 feet of depth, 50 feet

of width at bottom, and 110 feet at the surface wa-
ter-line of the canal, would admit and be sufficient

to float a 32 gun frigate ; and as only a very small

addition to the original and annual expence would be

incurred by enlarging the locks for that purpose ;

—

it was . finally ordered, that the length of the locks

should be increased from 162 to 172 feet, and that

the breadth should be from S8 to 40 feet, the depth
to remain at 20 feet as before intended. The Com-
missioners thought it their duty to prefer this large

scale of construction, as, although it would increase

th^ expence, the canal would thereby be capable

of affording an occasional passage to that class of

His Majesty's ships, of which there was, at that pe-

riod, upwards of forty in the sei"Vice, which must
otherwise have been excluded from it. In this re-

solution, the Board of Commissioners had also in

view the increasing tonnage of merchant ships, as

some of the vessels trading between Liverpool and
the Baltic, approach to the dimensions even of these

enlarged locks.

Side Locks. With a view to give greater facility to the passage

of small vessels, and to avoid the consequent wear
of the large locks, the Engineers had been di-

rected to consider the propriety of constructing

small sidc'locks for vessels of about 200 tons, which

draw about twelve feet water, or of sueh .dimensions

as to correspond with the depth of the Crinan Canal.

This appendage of small locks, it appeared, would
have added to the original expence about L. 75,200

;

and considering that two, or even three small vessels

might pass together through the large locks, the ad-

vantages attending the side-locks appeared to be

very uncertain, and the idea was therefore laid aside

for the present.

New Act of It appears from the first Report of the Commis-
Parliament, gioners for making the Caledonian Canal, that the

sum of L.16052, 10s. lOfd. had been expended in

the preparatory measures for this great undertaking.

In the Session of Parliament 1804, another act was

passed, entitled, " An Act for making further Pro-

vision for making and maintaining an Inland Navi-

gation, commonly called The Caledonian Canal, from

the eastern to the western Sea, by Inverness and

Fort-William in Scotland." By this additional act,

a further provision of L. 50,000 was made for this

undertaking.

Commence- In the month of June 1804, the Commissioners re-
ment of the sojygtj that Mr Jessop should again visit the line of

' the intended navigation in concert with Mr Telford,

that they might jointly inspect the progress of the

works already, commenced, and re-examine all the

particulars of the former survey ; that they might de-

termine the position of each lock on the whole line

of the canal, and, as far as possible, fix the situation,

dimensions, and construction of the bridges, cul-

verts, and other necessary works ; and that they

might take into consideration the manner in which

it would be most convenient to connect the line of Caledoni^
the canal with the several lochs or lakes forming part Canal, j

of the intended navigation ; and also fix and arrange
the price of labour, and the mode in which the se- ;f

veral works would be most advantageously let or
|;

contracted for.
;|

During the first year (1803), the operations were .i

merely of a preparatory nature, and the number of |

workmen did hot exceed 150. But in the year fbl- ^|

lowing tliey were increased to upwards of 9OO, when -

J;

it became necessary to appoint resident Engineers, %
particularly at the extremities of the llhe, to which |
the first works were entirely confined. For this high- ii

ly important charge, Mr Matthew Davidson,who had |
acquired much experience at the works upon the 1
Elsemere Canal, particularly at the great aqueduct |
of Pontycycelte in Denbighshire, was appointed to

||

the easlern division, and Mr John Tfilford took |
charge at the western end. -

.^i

In the commencement of operations of this pub- Pf'ces of 5;

lie nature, it became an important consideration
j|^e"ia]s'f^

to interfere as little as possible with the rates of thegxed. '*l

stated labour of the country ; and therefore, as well
as from motives of economy, only about one-sixth

i

part of the work was done by day-labour, the other
|

parts being done by contract and measurement. The
rates for day-labour and workmanship, as fixed by
Messrs Jessop and Telford in 1804, we shall state,

more as a matter of future, than of present interest.

Labourers by the day, were paid from Is. 6d. to Is.

8d. and 2s., according to the description ofwork. The,
works of excavation and embankment varied accord-
ing to the distance of removal. That for the earthen
work of coffer-dams of the eastern division was pd.

per cubic yard, exclusively of pumping water, work-
ing the puddle in the banks, or expence of rail-

ways. The rate or price of iron-work to be 5^. per
lib., when the price of Swedish iron is at L. SO per
ton at Inverness, Timber work in coffer-dams, and
sheeting to locks, 6d. j)er cubic foot for labour only.

Ruble masonry, laid in lime mortar, at lis. per cu*
bic yard, cut stone or squared masonry at is. 7d.

per cubic foot, exclusively of pozzolano or tarras,

where necessary. In common earth cutting, in-

cluding puddling and forming the banks, the price

throughout the whole works was not to exceed
the average rate of 6d. per cubic yard ; exceptihg
in cases where the removal of the puddle should

exceed 100 yards, when an extra allowance was
to be made by the award of Mr Thomas Telford.

Also, wherever the removal of earth by barrow ex-

ceeds 60 lineal yards, or 120 yards by barrow-carts,

an allowance to be made over and above these

prices, at the rate of fd. per cubic yard for every

run of 20 yards by barrow, or 40 yards by barrow-

carts. The same rate of prices is applicable to the

works of the western division of the canal, only in

such instances as the circumstances differ materially.

Part of the excavation at the western end is in rock,

which is to be paid for at the rate of 2s. per cubic

yard, and the excavation and embankment at SA.p&r

cubic yard. The most considerable difference here

was in the price of cut stone, or squared masonry.

At the eastern division, the quarry of Redcastle is;

only about five or six miles from the work ; while

5
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ledonian at the western division, the cut stones for hollow
Canal.

quoins, coping stones, &c. were brought from the

Cumbrae Island in the Clyde, distant, e-ven by

the Crinan Canal, upwards of 100 miles; thie price

of cut stone work was consequently fixed at 2s. 5d.

per cubic foot, instead of Is. 7d. ; or if grani te from

JBallahulish, distant about twenty miles, should be

used, the price to be at the rate of 2s. fer cubic

foot. But even these prices were, upon due investi-

gation, found to be insufficient, and the contractors

were afterwards allowed at the rate of 3d. per cubic

foot in addition for cut stone, and Is. per cubic yard

for ruble work.

These highly important arrangements being made,

the masonry, and much of the work of excavation

and embankment, were undertaken by contract, and
proceeded with great alacrity. Men skilled in the

various branches of canal work resorted to the Ca-
ledonian Canal, from all parts of the united king-

dom; and no less than about one thousand men
have been employed on an average for the y ear ; so

that this tract of country, lately a forlorn waste,

became all at once a place of active industry.

The Highlander, hitherto accustomed to loiter away
his days in indolence, looked on for a time with

astonishment at the exertions of his southern bre-

thren, and ere long mixed M'ith this busy scene.

In this respect, the Caledonian Canal has been of
immense advantage to the Highlanders, a facit which
the writer of this article has had many oppor tunities

to observe.

Having thus stated the commencement of tthe Ca-
nal, we shall next give a general description or outline

of the coiintry through which it passes, proceeding
from the east to the west sea. Mr Watt, in his Re-
port of 1 773, observes, that the regularity of this ex-
tensive tract is quite astonishing, in so moun tainous

and rugged a country. Mr Jessop, in his first Re-
port, says, that at some early age of the world, it

§6Glll§ probable this immense chasm (the line of the

Canal) has been nearly open from sea to sea. Though
the investigations of the Geologist have, as yet, we
may observe, made small progress in elucidating the

probable revolutions which the earth has undergone

;

and although, upon every hand, he is met by difficul-

ties, and contradictory appearances, yet it is scarce-

ly possible that any one who has examined and
considered the appearances of this interesting chain

of salt and fresh water lochs or lakes, cam doubt
that, at some period of the world, the sea has occu-
pied a higher level ; that the country in the vici-

)iity of the towns of Inverness and Fort-William

have been, at one time, covered by it to a much
greater extent ; and that at some period the whole
of this chain of lakes, thus forming one great sheet

of water, had only one barrier, at the eastern, and
another at the western extremity. These barriers or

fences, in the course of time, being worn down,
the increased issue of the waters from the ori-

ginal loch, would have a tendency to lower the surface

of the water, and thereby expose the highest parts

of the bed, and thus ultimately form the divisions

or necks of land which we now find separating and
dividing these lochs. So much of probability does
this theory carry with it, that, along the whole length

escription

'the Line
the Ca-
1.

,
of the Kne of canal, the excavated matters, with little Caledonian

exception, are found to consist chiefly of gravel and *'anal.

water-worn stones : these subdivisions, once formed
^"^^"^'"^

and exposed to the atmosphere, would acquire vege-
table and adventitious matters ; and in time, by the
wearing of the beds of the original outlets, these
patches of land would rapidly increase.'

But whatever may have been the actual state ofmat- Compared
ters here, at an early period, the great vale, or per- ^^^^

haps more properly, the chasm, ofthe Ness and Lochy,
Jou„Vry,"'*

is, without exception, the most remarkable in the king-
dom ; for, in a distance of about sixty miles, from sea
to sea, the summit level of this navigation is only about
94 feet above the level of the ocean. There are, in-

deed, some approximations to this state of things
; as,

for example, between Crinan and Lochgilphead,—
(the line of the Crinan Canal.) This may also be no-
ticed of various other parts of the kingdom,—as be-
tween the great Wash of Lincoln on the east, and
the vale of Gloucester and Severn on the west ; be-
tween the river Tyae and the -Solway Firth ; the
Firth of Forth, by Blair Drummond Moss, and the
Clyde. Perhaps the nearest to the valp of the Ness
and Lochy of those rhentioned, is that between the
Forth and the Clyde, which passes between two ranges
of hills ; but all of these come far short, in sublimity
of effect, to the line of the Caledonian Canal, where
the hills rise to a stupendous height, while the hot*
torn of the dell, or vale, is interspersed with exten-
sive sheets of water.

We shall now proceed to notice the position i. Eastern
of the fii-st, or sea lock, of the canal at Loch Beau- District,

ly on the east, and so advancing westward, de-
scribe the works of this great Inland Navigation.
The precise spot originally intended for the East-
ern Sea or tide-lock, was rather to the north-east-
ward of the present site ; but the ground, upon trial,

was found not to answer the purposes of a foun-
dation, for such a weight of masonry. The sea Sea-Lock,

lock of Clachnaharry is about three quarters of a
mile to the westward of the much frequented Ferry
of Kessock. It extends upwards of 400 yards into the
sea, or beyond the high water mark, where it is ex-
pected a depth of water, equal to about 30 feet, will

be obtained at high water of spring-tides. The
writer of this article, attracted by the magnitude
and novelty of this particular operation, visited it in

the autumn of 1811, when the masonry was then
in a half finished state ; and cannot pass this ex-
tensive and interesting part of the works, without
noticing more particularly its progress and comple-
tion. The unexampled price of foreign timber, es-

pecially of large dimensions, about the year 1807,
had induced the Engineers to delay commencing
the sea lock as long as possible, in hopes of a
change of circumstances. In 1808, however, it was
thought advisable to lay down an immense quan-
tity of rubbish, in the form of two parallel mounds,
extending from the second canal lock into Beau-
ly Firth. This was done by means of two sets

of railways ; one from the ruble stone quarry of
Clachnaharry ; and the other, consisting of a kind of
indurated clay, was carried across the line of the ca-

nal from an adjacent hill, along the site of the intend-

ed sea lock ; that it might answer the purposes of a

I
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Caledonian coffer-dam, and consolidate the subsoil or strata of
Canah matters deposited from the joint operation of the

River and Firth of Beauly. These strata, when
bored to the depth of about 54 feet, were found to

consist of soft bluish clay or mud, overlying a

whitish clay, similar to the base of the neigh-

bouring hill of Clachnaharry. These mounds of

rubbish extending into the sea, were found to settle

and subside so much, as to require an additional

stratum of 11 feet in thickness to restore them to

their former level ; an effect which was, no doubt,

expected ; but this, however, was the means of sug-

gesting the propriety of laying also a quantity of

rubbish between these mounds or parallel banks upon

the site of the sea lock, which, in the same manner,

had the effect of compressing the subsoil, and pre-

paring it for the immense weight of masonry it had

to support, which could not have been the case, had

it been built with a coffer-dam in the usual way : the

finished work might, in that case, have subsided in

the same manner as the mounds had done, which

would have been productive of the most serious con-

sequences to the work. This consideration, in con-

junction with the high price of timber, induced

Messrs Jessop and Telford to adopt the simple but

more secure method just described ; and when the

mass of rubbish had sufficiently subsided, they cona-

raenced their operations by excavating the lock-pit

in the mound of rubbish lying upon the site of the

lock to the depth of about 30 feet, when the sub-

soil was found in such a state of consolidation,

that the excavation had proceeded to a consider-

able depth before it was found necessary to have re-

course to the power of steam, for pumping the wa-

ter out of the lock-pit. It has indeed been remark-

ed of the adhesive nature of this ground, that al-

though piles were driven with great ease into it, yet,

after they had remained for a time in the silt, it was

neither found practicable to draw them out, nor to

drive them farther into the ground. When the area

of the lock-pit had been dug to a sufficient depth, a

course of large stones, two feet in thickness, was laid

in the middle for supporting the key-stone of the in-

verted arch of the lock. This foundation course in-

creased in thickness to five feet towards the spring-

ing in front of the side walls, which were built upon

it with all possible dispatch, in lengths or compart-

ments of six yards at a time, till the whole was

brought to the height of the silt, or to about eight

feet, that it might not be unduly exposed to xvet and

dry. In this manner the work proceeded, till the

chamber of the lock was formed by the side walls,

when the inverted arch and sides of squared masonry

was built upon this layer of ruble work, which finish-

ed the work. The construction of this lock is par-

ticularly noticed in the Parliamentary Reports with

marks of appi'obation to all concerned ;
and, with

much propriety, the Commissioners have there been

pleased to notice the successful exertions of Mr Da-
vidson, the Resident Engineer.

Clachna- Having thus given a general description of this

tide-lock, which has a lift or rise eight feet six inches,
an asm.

perhaps, the most extraordinary work upon

the whole line of this navigation, or, indeed, in any

part of the kingdom ;
proceeding eastwards, we come

['AN CANAL.
J

to the second, or Clachnaharry lock, which is con- Caledd
tiguous to the sea-lock, being itself barely within the
high water mark. It is close to the small fishing vil- ^"^V^
lage of Clachnaharry, which, prior to the commence-
ment of these works, consisted of six or eight fisher-

men's huts. It has still but a few additional houses,
yet when this navigation is fully opened, it may rapidly
increase, and in time become the port of Inverness,
and a place of considerable trade. Clachnaharry
lock has a perpendicular rise of six feet, and forms
a division between the sea-lock-basin, and the great [

basin of Muirton, containing an area of about twenty i

acres. This great basin is of an oblong, and rather
irregular form, but is well suited to the figure of the
ground ; it is formed by works of excavation and
embankment, and has a wharf wall of considerable

extent, which will be convenient for the town of In-

verness, from which it is distant only about one mile.

To defend the projecting mounds upon each side

of the sea-lock, ruble stones are laid upon the ex-
ternal slopes with such a gentle declivity to the sea,

as to be sufficiently secure against the impression ol'

the waves of the Beauly Firth, while the exterior

bank of the Muirton basin is defended from its en-

croachment, by a dike of considerable extent.

At the southern extremity of this basin, the Swivel

road from Inverness to Beauly crosses the line of""'^g««|

the canal ; and here a handsome Turn or Swivel

Bridge of cast-iron, on a very light construction, has

been erected upon piers of masonry. Canal bridges

were formerly constructed of timber, and lifted in

two leaves or halves by chains and a large timber
framing ; but they are now chiefly framed of cast-

iron, the roadway only being covered with timber

;

and by the latest improvements they are raised by a
wheel and pinion, as originally projected by Mr Per-
ronnet for the Neva, at St Petersburgh, and now in-

troduced on the Forth and Clyde Canal ; or as here

managed, they are made to turn in two pieces, each

placed upon an opposite abutment of masonry, and
move upon a centre, similar to those of the West India

and London Docks. The compartments which project

over the water way of the canal, meet and joggle into

each other, while the opposite ends, towards the land,

are loaded so as to balance and become a counterpoise

to the projecting parts. When a vessel is to pass,

the two parts of the bridge are disengaged, and turn-

ed off the line of the canal in a horizontal position,

by a person stationed on each side of the canal, who
works it with a kind of key-bar with a cross head.

This key is made to fit the pinion, which works in

the segment of a wheel several feet in radius, and is

thus easily turned out of the way of the rigging of

passing vessels.

The Muirton locks are four in number, and have Muirton

each a rise of eight feet. The foundations of these Locks,

locks were upon the whole easy, being upon a bot-

tom of hard whitish clay, mixed with gravel ; by
building them in one connected range, it was neces-

sary to lengthen each a few feet, to give accommo-
dation to the largest vessels ; but still a considerable

saving is introduced by this method, as the head and

tail walls, and also one pair of gates, are saved. These

locks, when viewed from the bridge below, and espe-

cially when the gates are open, present a very noble
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appearance, and seem to be upon the whole an ex-

cellent piece of masonry. The gates or valves

consist of British oak for the lower and upper

gates, being more liable to accident of ships com-

ing against them than any of the intermediate ones,

which are framed of cast-iron in great bars, covered

over with strong oak planks, attached to the cast-iron

work by numerous screw bolts with nuts. Lock-

gates of cast-iron have been for a considerable time

in use. Perhaps the first of these were constructed

on Carron River, upon a small dock for the repair of

the Carron Company's ships ; but they are very trifling

compared with the great dimensions of the Caledo-

nian Canal-gates, which measure SO feet in height,

and each leaf is 22 feet in breadth. Cast-iron gates,

however, seem to have been brought into use here,

rather as a matter of necessity than of choice, from

the difficulty and expence of procuring oak of suffi-

cient scanthng or size. The lock-gates have a very

stupendous appearance, yet are moved with compa-

rative ease, by means of chains with a wheel and pi-

nion upon the most approved principles. The heel

of the gate, or that part which works in the hollow

quoins, is placed upon a pivot, and the toe, or out-

ward extremity, is fitted with a roller connected with

a screw-bar, in such a manner that the roller may be

raised or lowered to suit the ground-sill of the lock,

where a segment of cast-iron is inlaid, on which the

roller and gate traverse, in opening and shutting ; so

that these stupendous gates, weighing about 40 tons,

are opened and shut with great facility, by one man

on each side of the lock.

The masonry of the sea lock is executed wholly

of freestone or sandstone, from Redcastle quarry ;

but the second, or Clachnaharry lock, and also the

four locks at Muirton, and the abutments of the

Muirton and Bught Bridges, are only faced with

Redcastle stone, the inward walls or backing being

ruble stone, from the more contiguous quarry of

Clachnaharry.

It deserves to be noticed, in this place, that the

whole of the face-walls of the masonry here were only

specified and paid for as common ruble work, instead

of which, with few exceptions, the work is executed

of a superior quality, in regular courses, technically

called coursed ruble. This certainly does much credit

to the spirit in which the contractors for this great un-

dertaking seem to have conducted their operations ;

and it is but justice here to notice the name of a per-

son who, for many years, was eminent as a contractor

for masonry, especially for canal works, harbours,

and bridges, throughout the kingdom—we mean the

late Mr Simpson of Shrewsbury, principal contractor

upon the Caledonian Canal,—a native of Scotland ;

and who, it is believed, has superintended and exe-

cuted more work of this kind than perhaps any

other individual in the line of his profession.

It is not always possible to apportion the expence

of the several compartments of a large work, so as

to show the neat cost of each, but it seems probable

that these locks, upon an average, exclusively of the

sea lock, will have cost, when entirely finished, not

less than L.8000. This sum, compared with other

works also of considerable magnitude, appears to be

very moderately stated, although it is somewhat

higher than the estimates of 1804, and considerably

5?5

more than had been originally calculated upon in 1802. I'onis'J

Besides the difference of time between the estimates
^

and the execution of the work, the unexampled rise in

the price of labour, and indeed of every commodity.

The estimate of 1802 applied to locks of a very dif-

ferent construction from those actually executed.

The locks originallyproposed byMr Telford would, no

doubt, have been considerably less expensive, pro-

bably not exceeding L. 5000, as they were only

meant to have had masonry at the gates, while the

space between was to be embanked, like the other parts

of the canal. But as this would have made the na-

vigation much more tedious, it was determined to

line the lock-chambers with masonry, in the usual

way, when the locks were then estimated, each, at

L. 7500 ; so that this part of the work may fairly be

considered as not greatly exceeding the estimate.

On the Reach of the canal between Muirton locks Reach from

and Loch Ness, the distance is about five miles. Muirton

The works of excavation here are chiefly in g'^vel,

some parts of a loose and others of a more compact °

nature ; and containing various proportions of earthy

matters. But, upon the whole, the soil is exceeding-

ly bad for canal work ; which renders it necessary to

trust a great deal to the puddle-walls of the banks

and bottom, against the pressure of the great depth

of water in this canal. On this reach there is some

deep cutting, in passing the singular hillock of

Tomnahurich ; and the road on the eastern side

of Torvaine hill, has been carried by a new line

on the western side. A considerable embankment

also became necessary to the westward of the

lands of Bught, where the eastern bank of the

canal is actually formed on the bed of the river

Ness, under the hill of Torvaine. Here the course

of the river has to be altered and widened by cutting

away pari of its eastern bank, for the space of about

half a mile. A similar operation, but of smaller ex-

tent, became necessary under the hill of Toremore,

where the canal banks again trench upon the river

Ness; after which, the only work of expence on

this reach, is the construction of a regulating-lock

and weir for the waters of Loch Ness.

It was, no doubt, a bold attempt, to place the

bank of a canal upon the verge of a considerable

river, but after a trial of several years, it has sus-

tained no material injury. This arises entirely from

the waters being, in a good measure, regulated and

apportioned by the great receptacle of Loch Ness,

which so regulates the stream of that river, and

checks its velocity, as to prevent the injurious ef-

fects that would, under other circumstances, attend

the exposed state of the canal banks at this place,

however well armed and secured by a facing of boul-

der or ruble stones, upon the slope of the outward

bank.

The Regulating-lock for Lochs Doughfour and Regulaliiig-

Ness has a rise of six feet six inches, and is situated Lock,

about half a mile northward from the former, which

connects with Loch Ness by the narrow channel of

Bona Ferry. This lock was intended to have been

placed somewhat nearer the loch, and was proposed

to be carried across the stream of the river Ness

;

but a proper foundation could not be found for it

there. The close connection of its site with the river,

has necessarily increased the difficulties of this part of
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tarded by the land-carriage of the Redcastle stone,
''for the outward walls, brought over land from Clach-
naharry, a distance of about six miles. Great labour
and perseverance were exerted here, in clearing the
lock-pit of water, to the depth of about 20 feet under
the level of fhe bed ofthe ri^er. This work commenced
in July 1812, and the masonry was completed in about
two years, wtlliout the occurrence ofany material acci-
dent. Thename of Regulating-Lock sufficiently implies
its use. Connected as the canal is at this end with
Lochs Doughfour and Ness, which extend about
twenty-four miles to the south-westward, through a
range of mountains, and, consequently, forming the
drainage of a great extent of country, it is obvious
that these extensive lochs must receive vast quanti-
ties of water during wet and rainy seasons, but es-

pecially in time of thaw, when there is much snow
upon the ground. The effact must be, to raise the
surface of the water of Loch Ness, which has been
known, on such occasions, to rise from six to eight
feet above its ordinary summer level. Indeed, the
remarkable regularity of the gravel beach round its

margin,—the present position of many aged alder
trees, even within the summer water-mark along the
shores, sufficiently indicate this, and lead us to sup-
pose, that the surface waters of the loch are, upon
the whole, in a state of increase. At all events, we
ai'e certain, that the water of these lochs must have
a tendency to rise, from the great quantity of debris
which is constantly falling in and silting up the bot-
tom, while the surface to be drained, and the quan-
tity of water flowing into it, remains nearly a con-
stant quantity. This process is, therefore, likely to
keep pace with the wearing away of the bed or chan-
nel of the river, by which the flood or speat waters
are let off ; considerations which, of course, form the
limits of the regulating lock and weir across the
River Ness, connected with this chain of lochs.

One of the most difficult operations in forming
this navigation, is the deepening of Loch Dough-
four. This Loch, as will be observed from the map,
is connected with the eastern end of Loch Ness by
the narrow pass of Bona Ferry. It is about one mile
in length, and varies from lOO to 150 fathoms in

breadth. From the rapid current at Bona Ferry,
it appears that the fall of the water, towards the
river and the sea, commences here, and with Loch
Doughfour forms a receptacle for much of the gravel
and debris, which is brought down from the exten-
sive shores of Loch Ness. This part of the naviga-
tion it was therefore found necessary to deepen,
by artificial means, in some places, to nearly the full

depth of the canal. This was done partly by a
powerful dredging-machine, which is floated upon a
barge. The apparatus is somewhat complicated,
but the chief part is a succession of iron buck-
ets, connected by an endless chain made to re-

volve round a frame, which is let down into the
water to any convenient depth, and lifts silt, gravel,

and other matters from the bottom. This machine
has been long in use in clearing mud from the bot-
tom of harbours and rivers. Till of late years it was
worked by the power of men and horses, but where
much is to be done, as on the Caledonian Canal, the

$team-en^irie is substituted as the moving power;

which requires a barge or vessel of great strength toCaledo
carry it. 1 he dredging-machine has been used withmuch success at Loch Doughfour, where it is calcu-
lated to have lifted about 90,000 tons of gravel in
a twelvemonth. The stuff lifted is received from
the dredging-machine, as it comes out of the water
in punts or lighters, and is carried to a proper place
for deposition. By such means, the navigation from
the eastern end of Loch Doughfour to Loch Ness is
brougnt to a depth no where less than ten feet. In
the course of this arduous operation, the roots
ot large trees have been lifted, weighing several
tons. Even rock has been excavated at this depth
under water, by means of placing picks instead
ot buckets upon the revolving apparatus.
To obtain the additional depth of water, beyond Weir ac

the reach of the dredging-machine, a weir or dam ^''^ Nea
is to be placed across the eastern end of Loch
Doughfour, where the river Ness properly com-
mences. This dam or weir will not only deepen the
loch, but will check the current at Bona Ferry, and
prevent the tendency of the debris from being carried
from Loch Ness into Loch Doughfour. The waters of
the Ness will then be drawn ofl" from the surface of
the loch, and will cease to carry with it quantities of
stones and gravel, as at present, and Loch Dough-
tour will become an excellent place of anchorage for
wind-bound ships. The operation of building this
dam or weir across the Ness, has not yet been com-
menced. It will be attended with considerable difficulty
from the current of the river, and from the requisite
strength and important purposes to be served by it.

Loch Ness, forming so considerable a part of this I-och N
navigation, is about twenty-two miles in len^-th, of a
pretty uniform breadth, varying from about one
mile to three quarters of a mile. Its depth of wa-
ter IS from 106 to ISO fathoms in the middle or
deepest parts. The sides of the loch appear to be
steep and precipitous, as it suddenly deepens to
70 and 80 fathoms

; except in the creeks or bays
of Dores, Urquhart, Inver Morrison, Cherry Is-
land, and the western extremity of the loch. The
depth of water in these varies from 12 to 20 fa-
thoms

; but even these soundings are so close to the
sliore, that it has been sugge.^ted to lay Mooring-
Buoys to enable ships to stop for a time ; as it would
be quite unsafe, especially for ships of great tonnage,
to let go an anchor, chiefly from the difficulty of
purchasing or lifting it. Indeed the necessity of this Steam-
in these lochs is m a great measure superseded, by tionu.
the proposed use of the steam-boat for tracking ships

;

and the anchorage or mooring buovs for large ves-
sels may now be confined almost entirely to the east
and west ends of the loch ; as the distance to return
to either end, in the event of such weather as may
prevent the steam tracker from proceeding, cannot
be a matter of much moment. The applTeation of
steam as a power foi- impelling ships, is a discovery
of the greatest importance to the speedy naviga-
tion of the Caledonian Canal. Upon the formed
banks a tracking-path is readily obtained, but alono-
the precipitous shores and cliffs of the lochs, this
would not be so easy a matter

; and, even if formed,
would not be conveniently brought into use for track-
ing ships of burden. For although vessels of about
200 or even 300 tons, might tack or work in Loch
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Ness and Loch Lochy, yet even for these it would

be an extremely troublesome operation; and alto-

gether impracticable in the case of ships of war, or

the largest class of merchant vessels.

There has been much discussion respecting the

sailing of ships on the loch part of this navigation.

It had been asserted, that the winds blow almost

constantly in a current from the south-west so as to

render it difficult, if not impossible, to pass by this

navigation from the eastern to the western sea.

But, upon a more minute attention to the subject,

from the returns or register of the winds, and state

of the weather, by the barometer and thermometer,

kept at Clachnaharry, Fort-Augustus, and Fort-Wil-

liam, by order of the Commissioners, since the year

1804 up to the last return of 1816, it appears, that

the winds are nearly as subject to change in the great

vale between Inverness and Fort-William, as in other

parts of the country.

In the Parliamentary Reports, the Caledonian

Canal is generally laid out in three districts, viz. the

Clachnaharry or eastern district, comprehending

the works from Loch Beauly to Fort-Augustus ;

the middle district, extending to the west end of

Loch Lochy ; and the Corpach or western district,

from Loch Lochy to Loch Eil, or the western sea.

With regard to the middle district, we observe that

hitherto the sum annually allowed for this work

does not admit of every part being carried on with

equal vigour. The works of this compartment have,

therefore, been almost wholly confined to excavating

the ground ; it being of importance to have the east-

ern end opened to jLoch Ness, and the western divi-

sion to Loch Lochy, before much was done to the

masonry of the central parts ; in order to facilitate

the transport of materials from the respective seas.

This may now be confidently expected to be accom-

plished, at least for vessels drawing eight or ten feet

water, in the course of the current year, ISl?-

The extent of the navigation comprehended in the

middle district is about twelve miles. The whole

height, from the Beauly Firth or the east sea to

Loch Oich, the summit level of the canal, is stated

at about 94 feet ; and as 53 feet of this has been

overcome in rising to Loch Ness, it appears that

about 41 feet will form the rise of the lockage of

the middle district ; while the fall on the western side

to Loch Eil is only 90 feet. This is to be overcome by
a chain of four locks at Fort-Augustus, and one at

Callachie, near three miles westward, independently

of the Regulating-lock within half a mile of Loch
Oich. The foundation of the chain of locks at Fort-

Augustus has been long a matter of uncertainty ; and

when the writer of this article visited the works, in

the month of August 18l6, though preparations

had been made by changing a part of the course of

the river Oich, and a steam-engine of 36 horses'

power was then erected for clearing the lock-pits of

water ; yet the foundation of the lowest lock was ne-

vertheless looked forward to with anxiety, from the

loose nature of the gravel, and the quantity of water

which continued to flow into the excavated part.

But the official gentlemen of this establishment are

so much accustomed to encounter difficulties, that

they had other expedients in reserve, in case of any
VOh» Ih PART II.

failure attending the plan then in hand. The lock Caledonian

at Callachie is curiously situate, being founded and

built upon a diJce or stratum of rock called Gre?/ '

Wacke by Mineralogists, which runs across the moor,

and is indeed the only piece of rock on this part of

the line of the canal. It is just large enough for the

site of the lock, and was preferred to gravel as a
foundation. This rock being found very compact, it

rendered an inverted arch for the lock unnecessary.

Considerable progress has been made upon the Works of

middle district in excavation, which, with little ex- Excavatior.i

ception, is in gravel. The greater part of the ca-

nal is now formed, and cut to the requisite depth.

For the purpose of deepening Loch Oich (on which

is situated the famous castle of Glengary, the seat of

the Macdonnels), a dredging machine of great power

is to be employed, which is to have four punts or

lighters attached to it. This will form a difficult

part of the works of the middle district; but the ex-

perience and practice acquired upon Loch Dough-
four will prove of much advantage to the operations

upon Loch Oich.

The track of the canal is here so close upon the Loch and

river Oich, that the course of that river requires

to be altered in two or three instances. Nor is

this river quite so manageable as the Ness ; ow-

ing to the smaller capacity of Loch Oich, and its

connection with Loch Gary, it forms the drain-

age of a great extent of mountainous country, with-

out having any very considerable space for con-

taining its flood waters, like that of Loch Ness ; for

the waters of the river Ness cannot be swelled till

the whole surface of Loch Ness is raised. We are

therefore to look upon the river Oich, in so far as it

interferes with the track of the canal, as much more
troublesome, and requiring a different management.

The western or Corpach district of the Caledonians. Western

Canal, may, in a great measure, be supposed to re- Disirici.

semble the eastern or Clachnaharry district in its ge-

neral outline and operations, making a due allowance

for the difierence of situation and local circumstances.

On the Clachnaharry or eastern division of the

canal, we have endeavoured to give some account of

the principal works as they occur. To go again in-

to detail, would only be to repeat, in some measure,

what is already sufficiently noticed for the general

reader. Those who wish to be more critically in-

- formed, would do well to look into the Parliamentary

Reports ; and we think a visit to this great national

work, quite as necessary to the traveller, as the Lan-
guedock Canal is considered by many who visit

France ; while the mountainous tract through which
this navigation passes, is likely to be far more in-

teresting to the Mineralogist, and to those who seek

after and admire the bold scenery of a country, al-

most completely in a state of nature.
,

The first great work upon the western district is Loch and

the raising the surface of Loch Lochy about twelve

feet perpendicular ; which is effected by shutting up ° ^*

the present course, and excavating a new channel for

the river Lochy, the only stream that flows from the

loch, raising the level of its new alveus or bed, anci

thereby rendering the works of the summit level

more easy than by works of excavation. By this

means, the new course of the river Lochy, about

4d
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CalecJoiiiiUi half a mile in length, cut through a piece of flat

Canal. ground, called Mucomer, forms its confluence with
^'-"^^^^^^^

the river Spean, nearly half a mile further up that

river. Tlie joint waters of the Lochy and the Spean

soon afterwards skirt the eastern bank of the canal,

where it becomes necessary to make a strong defence

against their joint effects, by arming and fortifying

it with ruble stone.

From Loch Lochy to LochEil, the distance is about

eight miles, on which the canal works may now be

considered as very nearly finished, having kept pace

with those of the eastern district; so that there is

little doubt that this end will also be opened for the

purposes of the work in the course of the year 1817.

The works of this compartment, both in regard to

masonry, excavation, and embankment, have been

Uiore expensive than those of the eastern division ;

in particular, the deep cutting at Moy, Strone, and

Muirshearlich, and excavating the sites of the locks

. and basin for shipping at Corpach in rock. But, per-

haps, if all the expence of the foundations and earth

work on the Beauly Firth are taken into account,

they may be found to have been as expensive, if

not more so, than the blasting of rocks on the Cor-

pach district.

Aqueducfs. The aqueducts and masonry in general of this dis-

trict are executed in ruble work, excepting the prin-

. cipal stones of the lock-work, which are of sandstone

from the Clyde. In the regulating lock of Loch

. X<ochy, the hollow quoins, from the difficulties at-

tending the land-carriage, are actually constructed

of cast-iron, being a new application of that British

manufacture in massive building. Over the Muco-
mer channel of the river Lochy, a very handsome

stone-bridge of two arches of fifty feet each has

been erected. From the irregularity of the ground

on this part of the track of the canal, which is much
cut up with mountain brooks, a number of aqueducts

have been found necessary ;
one, in particular, over

the Loy, consists of a centre arch of 20 feet span,

and two side arches of 10 feet each, and, owing to

-the width of embankment here, the arch is no less

than 250 feet In length. But in this and other cases

the side arches answer the purpose of passages un-

der the canal, and thus save the expence of bridges.

Another very difficult and troublesome part of the

navigation, occurs at East Moy, where like that of

Doughfour Burn, on the eastern division, the water

is allowed to flow into the canal, but the gravel and

stones are intercepted, by a kind of cess-pool, form-

pd in the adjoining valley.

Great Chain In our progress towards the western sea-lock of

of Locks. Loch Eil, after passing the aqueduct of the Lower

Banavieburn, we reach the famous chain or suite con-

sisting of Eight Locks, not unaptly termed " Nep-

tune's Staircase" by the artificers and workmen.

This majestic chain of locks was finished, excepting

the gates, , in 1^11. The probable cost of these locks

may be stated at about L. 50,000. They occupy a

range of 500 yards, and rise altogether about 60 feet

perpendicular. The common void or cavity of the

lock-chambers is 40 feet in width, and the depth

^0 feet ; the bottom, forming an inverted arch, gives

the whole a very ^rand appearance, presenting the

greatest mass of masonry any where to be found as

applicable to the purposes of a canal. After pass-

I A N € A N A L.

ing this interesting part of the work, the canal gels Caledonia

easily along Corpach Moss (to the House of Cor- ^'anal.

pach, the former seat of the Camerons of Loch-^'"'^'^
eil). Here a double lock is situate, connected
with a basin for shipping, measuring 250 yards iu

length by 100 yards in breadth, which joins the sea-

lock, and so communicates with the Western Ocean
by two mounds projecting about 350 yards into

Loch Eil, and completing the inland navigation of the
Caledonian Canal from sea to sea.

As before noticed, the operations of the canal Probabla

have been hitherto chiefly confined to the east- '':'^'^"''!''^-

ern and western divisions, so as to render these
^y^,

subservient to the operations of the middle or
central division. The artificers have now been
employed to a greater or less extent upon the mid-
dle part for two seasons, and the probability is, that

the canal may be opened from sea to sea in about
three years, or in 1820. But, in works of this kind,

it is almost impossible to foresee every contingen-

cy, and much depends upon the annual extent of
funds to be laid out, and the effect which may
thereby be given to the works. Time must also

be allowed for proving the banks, and puddle-walls,

which, in all similar works, are found to leak in the

first instance, and require the banks to be partially

opened.

The expence of this great work, up to the month Piobabk

of April 1816, by the Parliamentary Reports, ap- J^'^P^^ce

pears to amount to about L. 600,000 ; and, in all

probability, before it is opened from sea to sea, it

will require the expenditure of L. 200,000 more, or

L. 800,000 in whole
; independently of the expence

of the various improvements to be made for the na-

vigation, which experience alone can point out and
determine, after the canal is opened.

To render the access from seaward to the canal Access U

more safe, and give every facility to the navigation,
^^"^

there will require to be beacons fixed, and buoys moor-
ed in various parts,_and even a light-house erected at

Tarbetness, in the Murray Firth, and another, as a
direction for the Sound, between the Islands of Mull
and Kerrara. Nor will the full advantages of this

navigation be felt, until toest Loch Eil is connected
with Loch Shiel, and a passage found to the Western
Ocean, in the direction of the districts of Ardnamu-
rachan and Moidart.

The question of the ultimate advantage of this Its Utility

work, has been matter of much discussion. But,

we believe, this may, at once, be restricted to

the consideration of the propriety of the excess of
dimensions above the depth of fifteen or sixteen feet,

so as to admit almost the largest class of merchant
ships, using the Baltic and North Sea trade. Now, we
thin^ it was proper that it should be constructed up-
on a scale calculated to meet the increasing dimen-
sions of merchant vessels. For when the Forth and
Clyde Canal was determined, in the year 1 768, to

be of the depth of eight feet, and the locks in pro-

portion to measure seventy.four feet in length,

and nineteen feet in breadth, it was termed the
" Great Canal," and it is worthy of remark that

its uncommon size, for that day, was considered un-

necessary and useless for the trade of the country.

The reverse of all this, however, has been found by
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LHioman experience; and if its dimensions could now be en-

Canal Ursed and its depth increased to the rise ot the tides

,
n of the Firth of Forth, or to the depth of sixteen

feet, the benefit of that navigation to the country

would be incalculabiy greater. The Commissioners

for the Caledonian Canal, certainly acted wisely,

in keeping its dimensions large ; as this will be ot

jrreat service in navigating vessels even of a middhng

^ize ; the force applicable to the trackage of ships

being found to be in proportion to the quantity ot

the fluid compared to the bulk of the vessel. Al-

thou<Th the inducement for frigates and the smaller

classes of his Majesty's ships ot war passmg through

this navigation, does not appear very obvious, yet

cases may occur when this may be found advisable ;

and as there is an abundant supply of water from the

lochs upon this line of canal for the wants of any sup-

posable lockage, it was certainly proper, in a national

work, that such an event should be provided for.

The writer of this article has made frequent voy-

a.res from the Firth of Forth to the Firth of Clyde

by the Orkneys, and is well acquainted with all the

tracks of that navigation ; and can easily imagine its

dano-ers, in long winter nights, even with all the ad-

vanfages of light-houses and accurate surveys of the

coast. He has also repeatedly visited the works of

tlie Caledonian Canal. With regard to the quality

of the workmanship, he shall only mention, as a

pretty conclusive circumstance with regard to the

masonry, that, from end to end of this great work,

he has not seen a single set or shake in the whole of

the locks and walls. Upon the subject of the navi-

gation of a ship in the lochs or lakes, he cannot

speak professionally ; butj upon one of these visits,

he went over the whole line in company with a cap-

tain of the Royal Navy ; and although this officer

did not much relish the idea of his ship putting about

or tacking with eddi/ winds in these narrom, nor of

being dragged along by the power of horses or of

steam, yet he had no doubt as to the fitness of the na-

vigation far smaller vessels. Indeed, since the dis-

covery of the application of the Dalstvinton steam

dragcrer, the practicability of this navigation, from

Fort^George on the east coast, to the Ferry of Cur-

ran, at the junction of Loch Eil and Loch Linnhe

on the west coast, is reduced to a certainty, for all

vessels which can pass the canal locks. And thus,

we have the firmest conviction, that the Caledonian

Canal will, in the end, be universally viewed, as a

truly great and noble undertaking, issuing m the

most solid benefits to the country. (h.h.)

se of the CALENDER, a mechanical engine employed by
alemler. cloth-lappers, for dressing and finishing cloths and

stuffs of various descriptions and fabrics, before ex-

posure to sale, or delivery to purchasers. It is also

used by dalico-printers, in order to extend and smooth

the surface of their cloths, after they have been

bleached, and before they are subjected to the ope-

rations of the printing table or copperplate press.

In all cases two, and in many three, requisites

must be attained, in order to give to cloth that ap-

pearance which it is deemed necessary that it should

possess, to attract the eye and gratify the fancy of

the purchaser and consumer.

TheJint of these requisites consists in as perfect

ext<?nsion and smoothness of surface as can be at-
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talned ; so that no wrinkle or doubled folding may ^Cale'^

remain in it, excepting such as shall afterwards be

intentionally made, in order to the reducing of it to

the proper form and shape.

The second requisite acquired by the calendering

of cloth, is the compression of the yarn or threads

of which the texture is composed, which in some de-

gree divests them of their cylindrical shape, and re-

duces them to a degree of flatness, which, by bring-

ing them more closely into contact with each other,

gives to the fabric a greater appearance of closeness

and strength, than it would otherwise possess. The

operation of the calender also improves the su-

perficial appearance, by flattening down all knots,

lumps, and other imperfections, from which no mate-

rial, from which cloth is fabricated, can ever be

entirely freed during the previous processes of spin-

ning and weaving.

And thirdly, in many fabrics it is desirable, and

esteemed a great addition to the effect and beauty

of the superficial appearance, that cloth should re-

ceive, by means of friction and an application of

bleached wax, an additional lustre or polish, which is

generally distinguished by the appellatiori of glazing,

and is chiefly required in those stuffs which are em-

ployed in the ornamental descriptions of female attire.

Such, in a strictly limited sense, are the sole and ex-

clusive effects resulting from the mechanical operation

of the calender ; but, as other operations besides

smoothing or glazing are necessary for the proper

preparation of cloths for the market, these also are

carried on by the same persons and in the same pre-

mises. Hence by a natural, although not strictly

correct, extension of its acceptation, the term ca-

lender, which really means only the chief mecha-

nical engine employed, gives the general name to the

whole establishment where all the varied operations

of cloth-lapping are carried on ; and it is as usual to

say that goods are pacled, as that goods are dress-

ed, & calender. In the illustration, therefore, of

those operations, which the limits of this article will

admit, the first object will be to convey a distinct

idea of the principles, construction, and operation

of the principal machinery employed ; and then to

add such general and miscellaneous observations as

may serve to elucidate how the business of cloth-

lapping is carried on in its present extended form.

For the purpose of smoothing both surfaces of a

piece of cloth, it is necessary that they should be

exposed to universal contact and pressure in every

point, with some body of sufficient density to acquire

the requisite degree of superficial polish. Such

equality of surface, however, as will produce this

effect, is not very easily attainable .in large plane

surfaces. Hence the contact of cylinders, in this

operation, has been found to be in all respects in-

finitely preferable to that of [ilanes, both in the

speed and the effect of the operation. The common

domestic smoothing iron is the most simple of all

calendering utensils; but, even in the application

of its small and limited surface, it would be difficult

to procure any table or board sufficiently level to

bring the whole cloth into equal contact with the

iron, without the intervention of a few folds of

blanket, or some other thick and soft woollen cloth.

The old, and now almost entirely superseded, ma-
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chine, termed a mangle, gives the most simple and
rude approximation towards cylindrical calender-
ing, and the substitution of circular for plane sur-
faces. Its operation is that of a cylinder applied
to a plane, upon which it is rolled backward and
forward, until some degree of smoothness is pro-
duced by this reciprocating motion. It is, there-
fore, very analogous in principle to the common gar-
dener's roller, with which land is resmoothed after
having been dug up for sowing or other agricultural
purposes.

The smoothing calender completes the substitu-
tion of cylindrical for plane surfaces, all the parts
which operate upon the cloth being of that form.
This ingenious engine, which was introduced into
Britain from Flanders and Holland, during the per-
secution of the Hugonots, has, since its introduction
and adoption here, undergone no very material or
important alteration or improvement in. point of theo-
retical principle

;
nor, until the extension of the cot-

ton manufacture had introduced a general spirit of
mechanical improvement, had it received any great
amelioration in practical execution. Two very im-
portant improvements have, however, since that pe-
riod, been introduced and adopted. The first of
these, which originated in Lancashire, is now almost
universally employed. The second, which was in-

rented at Glasgow, is still limited to the original

proprietors or their assignees by the operation of a
patent, the period of which, however, has now nearly
determined.

The scope of the former of these improvements
consists in the substitution of pasteboard, in the
place of wood, in constructing three out of the five

cylinders of which the engine is composed. These
cylinders, when previously composed of wood, were
found to be liable to two serious and important ob-
jections. Calenders employed in general business
are necessarily subjected to frequent alternations and
vicissitudes of heat and cold. These are entirely
unavoidable, because, in smoothing or dressing cloths
of the_ denser fabrics, the effect, as in the common
operation of ironing linens, is found to be greatly
heightened by the application of as great a degree
of heat as can safely be communicated without dan-
ger to the fabrics which are to be smoothed.
The expansion of everj'^ thread which composes a

given extent of cloth, although individually indistin-

guishable, even with microscopic aid, produces very
considerable general effect, when exerted upon eight
or ten thousand of these minute cylindrical sub-
Stances, all combined together, in the space of one
single square yard. In this expanded state, the
pressure of the calender divests them more easily of
their cylindrical form, and flattens them down until
they come more closely into contact than before.
This effect, which is in exact unison with the gene-
ral theories of expansion and contraction, will at
once produce an apparent increase of closeness and
density to the texture, as well as of gloss to the sur-
faces

; although the former is in fact deceptive, as
no reor/ acquisition of strength to the fabric can thus
be obtained. The apparent density of fabric, as well
as a higher accession of gloss, are also frequently
obtained by impregnating and stiffenmg the cloth,
after it has been bleached, with a mucilage of starch

;

and this is too frequently carried to a very unfair Calend«
height for the purposes of deception, which is not^^V^
very easily detected, until the cloth be again ex-
posed to moisture, when the delusive appearance in-
stantly vanishes. Hence, in all dense fabrics, the
calender is generally used in a heated state^ whilstm flimsy fabrics, in which transparency of appear-
ance is more the requisite than strength, the ope-
ration is conducted with the calender perfectly
cold.

The effect of these frequent and sudden transi-
tions upon wooden cylinders was necessarily produc-
tive both o^Jissure and ivarping or ttvisting ; and no
care in drying or seasoning the wood before turn-
ing could entirely remove these defects. The sub-
stitution of pasteboard, however, afforded a radical
cure for both, as well as a collateral advantage aris-
ing from its being susceptible of a much higher de-
gree of superficial polish, which is always transferred
to the cloth.

The paper or pasteboard cylinder, besides total
exemption from all defects incidental to ligneous
substances, from the immense density of which it is

susceptible, by compression, presents a superficies
capable of receiving and retaining an almost unpa-
ralleled smoothness and polish.

In order to construct cylinders of this description,
an axis of malleable iron, and two circular plates of
cast-iron, are, in the first place, provided. In these
plates, which must be at least from one to two inch-
es thick, there are sijs equidistant perforations near
to the circumference, each capable of admitting a
rod of malleable iron at least three-fourths of an
inch in diameter. The entire space between the
two iron-plates is then to be filled with circular
pieces of the strongest pasteboard, exceeding, by
about one inch in diameter, the iron-plates, and
having each a correspondent perforation, through
which the six iron rods may pass parallel to the
axis. A cylinder is thus formed, the substance of
which is of pasteboard locked together by plates of
iron at the extremities, and susceptible, by means of
screws on the extremities of the six connecting rods,
of immense compression After undergoing this

preparation, the cylinder is exposed to strong heat
in a confined apartment

; and, as the pasteboard
daily contracts, the screws are every day tightened
for the space of some weeks. The density of the
cylinder is thus increased, whilst it is contracted in
length upon the axis, for which contraction adequate
allowance must be made in its original measure, and
the operation is continued until it has gradually ac-
quired the requisite compression. It is then re-ex-
posed to the ordinary temperature of the atmo-
sphere, and by its re-expansion presents a body ali

most inconceivably compact, its specific gravity in

this state being greater than even that of silver.—.
The only operation now required is that of turning
its superficies until correctly cylindrical ; and this is

a work of immense labour and patience.
The rotatory motion in turning does not exceed

40 or 50 revolutions per minute ; and the turner re-
quires two or three assistants constantly employed
in sharpening his tools. When properly finished and
smoothed, a pasteboard cylinder, however, amply
compensates, by its strength, its gloss, and its dura-
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ender. bility, for the great labour

construction has created.

A second practical improvenient in calenders of

the common description consists in the substitution

of cast iron for wood, in the construction of the

connecting frames. This improvement is now com-

mon to almost every description of machinery ; and

when applied to the calender, it is of more than

usual advantage, because, independently of the ac-

cession of strength and diminution of space occu-

pied, the total exemption of iron from warping is of

peculiar advantage in an engine so rapidly exposed

to alteration of temperature as the calender must be.

The entire exemption of iron framing from combus-

tion forms also another advantage of some import-

ance in an engine frequently heated by the applica-

tion of red-hot cylinders of iron. With this cursory

outline of general improvement, the next object of

the present article is to afford a description of calen-

ders in their present state of improvement, referring

for illustration to the figures which are delineated in

the Plate.

loothing A representation of a common smoothing calen-

lender. der, combining in its construction all the improve-

, ments which have been detailed, will be found re-

I
presented by fig. 1. Plate XLV.

f The framing of this calender, as well as of the

glazing calender (fig. 2.), and which will afterwards

be noticed, is represented as composed partly of

iron and partly of wood ; the upright posts which

form the lateral connections, and which contain the

douches or sockets in which the axes or journals of

the cylinders revolve being of the former substance,

whilst the horizontal parts at top and bottom are re-

presented as of the latter. The latter, however,

may also be very advantageously cast in iron.

The constituent parts of this calender are as fol-

low : MA is the chief or main cylinder, which is re-

priSeRlg^ S§ 24 inches in diameter, and five feet in

length, betvi^ixt the connecting and compressing

plates at the extremities. It must, however, be

premised, in order to avoid misconception, that dif-

ferent Engineers adopt different dimensions for their

cylinders ; and that those adopted and specified in

the representations given, are merely selected as

specimens of such diameters as are in general use,

and found to answer their end sufficiently ; but they

may unquestionably be either extended or contract-

ed, according to particular circumstances, without

any perceptiSle alteration of effect, provided care be

taken that the ratio of velocity be always correspon-

dent with that of dimension.

BB are two cylinders of cast iron externally turn-

ed until perfectly smooth. Their diameter is fixed

at six inches each, allowing the substance of iron to

be one and a-half inches, and leaving a central cavi-

ty or perforation of three inches diameter, for the

reception of red-hot cylinders of cast iron, when the

calender is required to operate at a heated tempera-

ture. Both extremities are perfectly open, in order

that the heated cylinders, which, for the sake of con-

venient exposure in the furnace, should not exceed

12 or 1 6 inches in length, naay be easily introduced

at one end, and, after cooling, may be expelled at

the other by fresh cylinders from the furnace. Their

diameter should so far correspond with that of the

cavity into which they are to be introduced, that, in

their utmest state of expansion from the heat, they

may slide freely along, with as little vacant space as

can safely be allowed, but without exposing them to

the danger of occasional obstruction from excess of

diameter.

The cylinders CC, like the main cylinder A, ought

to be constructed of compressed pasteboard, and

their diameter is assumed to be 12 inches. These

five cylinders, with the wheels which put them in

motion, constitute the whole dynamical or moving

apparatus of the calender ;
and, at the diameters

which have been assigned to them, will occupy,-

when in contact fit for working, a space of five feet

perpendicular in whole. To this must be added the

thickness of the top and bottom parts, and au allow-

ance of two or three inches vacancy to clear these

from the upper and lower cylinders. A space in

whole of about two feet will be sufficient for these

purposes, and the total altitude of the calender from

the floor to the vertex will be about seven feet.

The cylinders revolve in touches or sockets, gene-

rally of smooth hard brass or bell-metal ; and all

these, excepting those of the main cylinder, are so

connected with the lateral framing by which they

are supported, as to render them capable of being

shifted upwards or downwards occasionally. This

admits of altering the degree of pressure given by

the cylinders, so as to suit the great variety offabrics

which are necessarily subjected to the operation of

the same calender, if employed in general business.

The quantum of pressure exerted upon the cloth is

sometimes regulated by projecting levers, operating

as steelyards. The short end of these being connect-

ed with the centres of the cylinders, the pressure is

proportional to the weight applied to the longer ex-

tremity, and its distance from the fulcrum.

This is perhaps the best and surest mode of tem-

pering and adjusting the quantum of pressure. The
steelyards, however, require more space than the

proprietors are generally willing to allot for their

calenders ;
and, consequently, the pressure is most

commonly regulated by screws. This, however,

subjects everything to the discretion of the operator,

and an unskilful person often injures the machinery,

and even stops its motion by overscrewing the ca-

lender. At other times, he is apt to set it so open,

as to permit the cloth to pass through it without re-

ceiving nearly the effect which will be derived when

the calender is skilfully adjusted.

In order that the operating effect of the calender

may be merely by pressure, it will be obvious that

the relative velocity of rotation, communicated to

each cylinder respectively, should be reciprocally as

its diameter ; for thus each will expose equal super-

fices in equal times. And to effect this, it will be

equally obvious, that the diameter of the wheels

(reckoned to the pitch lines or working parts of the

teeth) should be commensurate with those of the

cylinders, upon whose axes they are respectively

placed. These diameters being respectively 6, 12,

and 24 inches, and that of the wheels the same, the

perimeters of this latter (avoiding minute fractions)

will be aearly 18.8, 37.6, and 75.2 inches; and to

deduce from these the requisite number of teeth, it

is only necessary to ascertain what strength it will

Caleuder.
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Calender. b€ necessary to allow for each. An epicycloidal

tooth, measuring .75 inch thick at the pitch line,

will be abundantly strong to undergo any opposition
which it may encounter in a well constructed calen-
der ; and should this be adopted, the numbers of the
wheels will be

Inches.

Main cylinders A, 24 diameter, 48 teeth nearly.

Iron cylinders BB, 6 J 2
Extreme cylinders CC, ] 2 24
liable to such modification as the engineer may deem
it proper to adopt, under the special circumstances
of each case.

When these connections betwixt the cylinders are
formed, and a sufficient moving power is applied to
the main cylinder A, the whole will revolve with ve-
locities proportional to their diameters ; and as equal
surfaces will be exposed by all in equal times, pres-
sure alone will be applied at the lines of junction, and
the calender will smooth, hy compression exclusively,

whatever pieces of cloth may be exposed to its ope-
ration. This pressure, it is also apparent, will take
place at the four lines of contact between the cylin-

ders, and, of course, will be four times applied du-
ring the transit ef the cloth. Those who attend the
calender must be careful that the pieces are fairly

extended before insertion, to prevent cressing ; and
that they are regularly although loosely collected
into regular folds after being calendered ; and in this

state delivered to those whose business it is to refold
and press them into the proper folds, which they are
permanently to retain, until they shall come into the
possession of the consumer.
The above description of the common calender

supersedes, in a great measure, what it might other-
wise be necessary to detail respecting that employed
for glazing. Both engines are, in fact, nearly the
same ; and the same calender may, by a few minutes
labour, be altered so as to answer either purpose.

Previously to the introduction of this improve-
ment, the operation of glazing, although performed
sufficiently well, was somewhat tedious, being effect-

ed almost exclusively by the mere application of
manual labour. It was performed upon a table, the
cover of which was oblique to the horizon, forming
with it an angle of 15" or 20°. The cloth being
stretched on this, and a quantity of wax being thinly

spread on its surface, the glazing was effected by
the reciprocation of a smoothed flint, vibrating at

the end of a rod, somewhat similar to the oscilla-

tions of a pendulum. The centre of oscillation was
also moveable on a spring, in order to reduce the

arc of vibration to a plane, and keep the flint in

uniform contact with the cloth. But a man's power
was competent to glaze only a few inches in breadth
at once, and it was only by successive shiftings, that

the whole breadth was successively brought under
the friction of the flint. The glazing calender pro-
duces the same effect, with increased uniformity,
simply by changing the relative velocities of the cy-
linders to each other, and generating friction, as well

as pressure, at the points of contact.

Indeed, the whole changes necessary to convert
a smoothing into a glazing calender, consists merely
in accelerating the rotatory velocity of the main cy-
linder Aj whilst those of the other cylinders remain

Calender.

unchanged. The shifting of one wheel upon the Caiond
main cyhnder, and the addition of four smaller wheels
or pinions to the engine, is entirely adequate to pro-
duce this effect

; and, in point of fact, this is the
whole extent of the improvement. The extent of
alteration in the relative velocities, of course regu-
lates the quantum of friction, and the extent of gloss
which is given to the cloth ; and this must be varied
in proportion to the strength and density of the fabric
to be glazed. As an illustration of the principle,
let it be supposed, that a friction of one inch is to
be communicated in every three inches of cloth, and
the effect will be attained in the manner represented
by the glazing calender, fig. 2. Plate XLV.

Let the wheel on the main cylinder A be reduced
to thirty-two teeth, and let the power be so applied,
that its own velocity of rotation shall be increased
until it makes three revolutions where it formerly
made only two. Then the diminished wheel, which
has been substituted, in place of direct operation,
will communicate rotation to the iron cylinders BB,
by the intervention of two intermediate pinions DD^
the diameters and teeth of which are entirely discre-
tionary, as they affect only their own respective ve-
locities, and not those of the cylinders in general.

Notwithstanding the extreme simplicity of this
improvement, it has given very universal satisfaction,
and, as the time of the patent will very shortly ex-
pire, there is little doubt of its universal adoption,
to the entire supersession of the common and tedious
operation of glazing.

For dressing muslins, gauzes, lawns, and other Small Cfc
goods of the light and transparent fabrics, a smaller lender fi

species of calender, represented by fig. 3. is em- ^'55'*^

ployed. It consists of only three cylinders of equal
diameters (generally about six inches), and is easily
moved by a common winch or handle at F. The
mid cylinder is iron, and the others wood or paste-
board. They are of equal diameters, and are moved
with equal velocities by the small wheels at E. This
machine is always used in a cold state.

The folding of cloth is so entirely regulated by
fashion, that no precise rules can be laid down for
its regulation. In general, as all the different manu-
factures of cloth have been imported from other
countries, the original foldings have been copied to
complete the resemblance. In the infant state of
imitation there was probably some policy in this, but
the continuance may be ascribed almost exclusively
to the power of habit. Preservation and portability
are the main requisites to be attained by folding

;

and these are attained by subjecting the cloth, when
folded, to a very powerful compression.
To communicate this, very strong presses are em-

ployed, of which various kinds are in use.

The capstan press, which is the most usual, is re- Piocess 0
presented by fig. 4. at G. They are now generally Folding,

constructed of cast iron, the screw and handle ex-
cepted, which are malleable. They are tightened to
a certain pressure, by merely using a lever of 1 0,

12, 16, or more feet in length, to turn the screw.
When greater compression is required, the end of
the lever is connected by a strong rope or chain
with the capstan at 1, which is heaved round by
handspikes until the desired compression be obtain-

ed. The pieces of cloth are separated in the press
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nder. by smooth wooden boards aud folds of that species

of glazed pasteboard, which, from its application to

this very use, has acquired the appellation, among

stationers, of pressing-paper.
^

Water-presses, upon the forcing principle of Mr
Bramah, or acted upon by the pressure of a column

of water, are also employed ; but the latter depend

much on local situation, and cannot easily be ap-

plied in large towns like Manchester or Glasgow,

where the chief command for calendering exists,

tions To the mechanical art of calendering, it is found

cied expedient, in the extended states of commerce, to
Ualen- many of the operations of packing, sheeting, and

preparing goods for shipment, and these generally

form a branch of the establishment. In order to

suit the great extent and variety of manufacture

practised in Britain, and to adapt these to the pre-

valent tastes and views of the extensive range of

consumers to be supplied, a multiphcity of foldings

or lappings have been necessarily adopted, few of

which, probably, possess much claim to entire origi-

nality. The high, and perhaps preeminent, station

which the productions of the British looms have gra-

dually attained, seem to be rather the effect of assi-

duous and enterprising industry, than of great ori-

ginality of invention, or precedence in mechanical

improvement. Certainly, she can, at the utmost,

boast of only one raxv material, from which cloth is

manufactured, as peculiarly indigenous.

At an early period, no doubt, the British wool

had attracted the peculiar attention of economists

and statesmen, as of paramount value ; and the pro-

hibition of its exportation became an object of legis-

lative enactment. That manufacture, therefore, has

long been the staple of England, as the linen trade,

at a later period, has become that of Ireland.

The attempts to introduce both of these branches

of industry into Scotland, although, during the latter

part of the last century, they engrossed much of the

attention, both of public bodies and of patriotic in-

dividuals, cannot be regarded as having proved emi-

nently successful ; and the progress actually made,

has been almost entirely superseded and extinguish-

ed, by the moi-e recent introduction of the cotton

manufacture.

The latter branch of industr)^, since the splendid

invention of spinning by the aid of machinery, has,

indeed, made most rapid advances in every part of

the United Kingdom ; and has attained to a height,

which has, perhaps, absorbed a greater portion of

national industry, than consumers can easily be

found to employ. The extension of external com-
merce has constantly supplied the raw material at

easy, and, generally, moderate rates ; and even the

India Company have long ceased to oppose to it any

very formidable competition in the market.

The silk manufactures of Britain have never been
carried to a very great extent ; and whatever may
have, directly or indirectly, tended to regulate the

finishing, folding, and preparing of British goods for

the various markets of consumption, will chiefly re-

fer to the three former branches of manufacture.

Extensively as the woollen trade is carried on, it

is, in a great measure, absorbed either by internal or

coltmial consumption, and does not, therefore, enter

so generally into actual competition with the cloths Calender,

of other nations, as to render it either peculiarly de-

'

sirable that its marketable aspect should be either

servilely copied from those of other countries, or

very peculiarly distinguished from them. The chief

object appears to have generally been, to prevent

the intrusion of foreign cloths and stuffs into our

own markets ; and hence adopting their usual folds

into such rolls, as most efrectually preserve the

dressed surface from acute cresses, is found to be

most expedient and convenient, the goods being

distinguished by letters denoting them to be *' Bri-

tish manufacture," on the ends of the pieces.

In the Irish manufactures of cambrics and linens,

the case is almost entirely reversed. From the su-

periority of climate, the French flax is admitted to

be of finer appearance ; and although the importa-

tion of manufactured cambrics be strictly prohibited,

the restraint, during periods of peace, has always

been considerably evaded, in consequence of the de-

mand experienced, and the reputation in which they

are held. Indeed, it was found generally most ex-

pedient, by many retailers, to sell Irish cambrics un-

der the title of French, and hence the fold was cor-

rectly imitated. The pieces, after being folded into

lengths of about 12 inches, and twice laterally

doubled, until the whole breadth of 34 inches was

reduced to about 8^ inches, were subjected to a.

powerful compression in the press until fully flatten-

ed. They were then packed in purple coloured

wrappers or papers, and a small engraved card or

ticket was attached to each piece, specifying the

length, generally about 8 or 8^ yards. The cards

were attached by a silken string, so as to be easily

cut away with a penknife or pair of scissors, in order

to avoid seizure ; and French or Irish goods were

sold indiscriminately as " foreign cambrics," Cus-

tom has even carried this practice farther ; and cot-

ton cambrics, which are avowedly British manufac-

ture, and subjected to no risk whatever, because

easily distinguishable from any cambric manufactur-

ed from flax, are put up into the same folds, paper-

ed, and ticketed, in exactly the same manner.

In linens, hollands, . and sheetings, whether of fo-

reign or Irish manufacture, the same fold is also

employed ; and in cotton shirtings and sheetings, is

closely imitated. The form is that of a cylindric

roll, somewhat flattened by subsequent compression;

and, in general, all dense fabrics, whether of linen

or of cotton, are rolled up and compressed in a si-

milar manner ; the object of which is, evidently,

safety, and diminution of space, in land carriage or

exportation.

In others of the extensive varieties of cotton cloths

of British manufacture, some are avowed imitations

of the manufactures of Hindostan, whilst others pro-

fess no such imitation. Very few among the manu^
factures of Lancashire are either distinguished by
Indian names, or copied from Indian cloths, although

some of great extent are directly so. Calicoes, cos-

sacs, and jaconets, for printing, as well as Ballusore,

Bandana, and Pullicate handkerchiefs, are amongst

the leading articles of the latter description ; whilst

amongst the latter may be classed the very extensive

manufactures of corduroys, thicksetts, velveretts,

7
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Calender, velveteens, &c. although their origin is also probably
'"'^ ""^"^"^

Asiatic, but because well known and manufactured
by the Genoese, French, and other European na-
tions, even before the discoveries of De Gama, and
other mariners, had first laid open the maritime in-

tercourse with India by the Cape of Good Hope.
When, at a period infinitely more recent, the

splendid invention of spinning cotton by the agency
of machinery, to any degree of fineness, afforded new
scope to the British weaver, the imitation of the
lighter Indian fabrics fell chiefly into the hands of
the Scottish weavers ; for executing which, they had
been, in a considerable degree, previously prepared,
by their habits of weaving lawns in imitation of the
French, as well as their lighter fabrics o?* silk and
thread gauzes. To their share, in consequence, fell

the bouks, mulls, and japuns, almost exclusively ; as

well as the lighter jaconets, designed for ornament,
from the needle and tambour frame. And whilst

they have made no successful attempt to compete
with their Lancashire brethren in the dense fabrics

of corduroys, quiltings, and other ponderous arti-

cles, they have shared with them the manufacture of
the middling textures of cambrics. Pullicates, and
ginghams.

Indeed, whatever prepossession may, at an early
period, have existed in favour of the real Indian fa-

brics, it has now so entirely subsided, as to possess
no influence whatever in swaying general opinion.

The British workmanship has proved itself long ago
so decisively superior to the Indian, both in spinning
and weaving, as to eradicate every doubt in the
minds of all who are really competent to decide the
question of comparative superiority. Still, however,
candour will compel us to allow, that the Indian pos-
sesses advantages in the rich qualities of his cotton,
and the brilliancy of some of his dyes, which, in

some degree, compensate for the immense superiori-

ty of the British skill and machinery, and which, to

those who examine superficially, may appear to enti-

tle him to the preference.

Nothing, therefore, exists in the cotton manufac-
ture which could, in general cases, prompt to a ser-

vile imitation of external appearance for the purposes
of deception; and the Indian mode of lapping their

cloth is too rude and laborious to admit of its being
copied as a matter of conveniency. Their method
consists merely in doubling a piece of twenty yards,
to reduce its length to ten yards ; which is again
doubled, in order to reduce it to five ; and thus they
continue to redouble, until the piece be reduced to

a modierate length, capable of being contained in a
chest or bale. Thus often redoubled^ an Indian
|)iece cannot be examined throughout, unless the

whole piece be again unfolded ; and this, in large

transactions, would be utterly impracticable.

British muslins are folded generally to a yard in

length, with a small allowance for extra measure;
and as the folding is alternately from right to left,

every part csn be instantly examined upon a table or
counter, every fold opening as easily as the leaves of
a book, in its uncut state. The piece, when folded,
is reduced by doubling it longitudinally to about I9
inches, and it is then folded across to the breadth of
about 13 inches. An ordinary sized trunk, 39 X 19

inches, thus contains three layers of pieces ; in which Cah
package, goods for exportation to the colonies are
generally packed ; the trunk there forming an article
of merchandise as much in general demand as the
muslins which it contains.

Even the Indian ornaments of gilt silver threads,
which were at first woven into one end of each piece,
although they did not exceed the value of twopence
each, have been either greatly curtailed, or totally
given up upon principles of economy. Even the cost
of this trivial ornament has been computed to have
amounted annually in Glasgow and Paisley to about
L. 30,000.

Pullicate, and other handkerchiefs, are most com-
monly folded up in dozens. For the African, and
some other foreign trades, pieces containing only
eight handkerchiefs are preferred. These are still

imitations of Indian precedents, confined to markets
where competition continues to exist, not only with
the British Company, but with Americans, and
others trading to India. A species of pale orange-
coloured India handkerchief, distinguished by the
name of Mudrus, being in extensive reputation in
the Caraccas, and other Spanish settlements in South
America, at the period of the capture of Trinidad
in 1795, patterns were procured by some British
traders, who ordered very large quantities to be ma-
nufactured in Scotland, of the same quality and ap-
pearance. With such effect were these imitated ia
texture, in dye, in finishing, and even in the pack-
ages, that some hundreds of pieces sent to London
for exportation, were actually seized at the Custom
House, as India goods, either illegally imported, or
stolen from some of the Company's ships in the ri-

ver. A scrutiny, however, clearly ascertained that
these goods were not Indian, but British ; and that
no trespass against either the privileges or the pro-
perty of the Company had been even attempted.
The goods were of course released, and permitted to
proceed to their destination, where, after examina-
tion and trial, it was found totally unnecessary longer
to conceal their real origin, and a very extensive
trade, through direct channels, has been since car-
ried on for similar goods.

From the above general and cursory sketch, itGeaer
will be obvious that the management of an extensive Obseri

calendering establishment will require, on the part''""^*

of its conductor, not only a competent knowledge
and experience of the mechanical operations, and
duties of his particular profession, but that a more
extensive mercantile acquaintance with the demands,
habits, and tastes of particular markets, will conduce
equally to his own interests, and those of his employ-
ers. From the variations of markets, and fluctua-

tions of mercantile transactions, there can be no pre-
cise or definite limit to the extent of such know-
ledge. It is only by constant attention and sedu-
lous inquiry, that he can preserve accuracy, in what
is liable to almost daily change. His immediate
employers will, no doubt, be often both able and de-
sirous to supply him with this. But, as even they must
sometimes be liable to error or deception, he ought
to omit no opportunity of extending his inquiries,

and arriving, as nearly as he can, at the most com-
prehensive and unambiguous informatiQn* (UL,)

10
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CALICO-PRINTING. This important art is

treated of under the article Dyeing in the Encyclo-

pcedia, in the, third chapter of that article ; but as the

nature of this species of Printing, and the processes

employed in it, require to be more fully examined

and described, we shall resume the subject under the

same head, or under that of Printing, as circum-

stances may best permit.

CAMBllIDGESHIRE is divided into two parts

by the river Ouse. Its most northerly division, which

is principally composed of the Isle of Ely, is bounded

by rivers, and their communicating branches. The

limits thus formed are so intermixed, as with difficul-

ty to be traced. The southern half has an indented

and undistinguished boundary-line on the adjacent

counties. The form of Cambridgeshire bears some

resemblance to that of the human ear, the county of

Huntingdon cutting deeply into its western side by

a circular projection. The number of acres assign-

ed to it in the Encyclopcedia is taken from Dr Hal-

ley, but I>r Beeke reduces them to 530,000 ; and

they are still farther reduced in the agricultural re-

port, and in the returns in 1803 of the poor-rates, to

44)3,300, and 439,040 respectively. When the ori-

ginal agricultural report was made in 1794 by Mr
Vancouver, he calculated that, of the 443,000 acres,

there were 132,000 open field, and 150,000 waste

and unimproved fen ; but since that time, both these

descriptions of land have been very considerably re-

duced by enclosure and cultivation.

The surface of this county presents considerable

variety. The northern part, including the Isle of

Ely, is chiefly fen land, and perfectly level, inter-

sected with numerous canals and ditches, and abound-

ing with windmills, for the purpose of carrying the

water from the lands. This district is naturally a

bog, formed by the stagnation of the water from the

overflowing rivers. It comprises nearly half of that

c^t^nsive tract, called the Bedford Level, the whole

extent of which is 400,000 acres, and not 300,000,

as stated in the Encyclopcedia. This great level has

been, from an early period, divided into three parts,

the north level, the middle level, and the south level.

The largest portion of the middle level, and a con-

siderable part of the south level, are in Cambridge-

shire, comprehending the Isle of Ely, and a few pa-

rishes to the south-east of the Isle. The principal

of the drains, by means of which this immeiise fen-

ny disti'ict has been, in a great measure, readered

either rich ro.eajd0w or arable land, ajre the Bedford

old and new rivers, which run navigaJble in a straight

line upwards of 20 miles across the county, from the

Great to the Little Quse. There are some rising

grounds in this part of the county, on the most con-

siderable of which the city of Ely stands. Those
parts of Cambridgeshire, whicih lie adjacent to Suf-

folk, Essex, and Hertfordshire, have their surface

varied by gently rising hills and downs. The Gog-
magog hills, which begin about four miles to the

south-east of Cambridge., and which are one of the

terminations of the ra^ige of chalk hUls that com-
mence in the south-west of Eagland, are the highest

in the counter ; but their height is very inconjsidera-

ble. The district which extends from these hills to

Newmarket, is bleak and thiuJy inhabited. XUis dis-
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trict is connected with that vast tract of land, which, Cambrklge-

extending southwards into Essex, and northwards ^•I'i''^-

through Suffolk into Norfolk, forms one of the

largest plains in the kingdom.

The substrata of this county are chalk, c/zi«c/<, Soil,

gravel, gaidt, sand, silt, and peat-earth. The chalk

extends through the hilly part of the county from

Royston to Newmarket. The clunch, an impure
limestone, chiefly abounds in the parishes of Bur-

well and Iselham. On the east and west sides of the

upland division of the county, gault, a stiffs blue clay,

chiefly prevails. The sand enters Cambridgeshire

from Bedfordshire, in the parish of Gamlingay. In

the northern extremity of the county, near Wis-

beach, silt, a fine sea-sand, is found. The peat-earth

extends through the whole of the fen-land.

The principal rivers are the Ouse, and Granta or Rivers.

Cam. The Ouse enters the county between Fen
Drayton and Erith ; thence it runs eastward through

the fens, till, at some distance above Denny Abbey,
it takes a northerly course, and, passing Streathara,

Ely, and Littleport, flows into Norfolk. From this

river are many cuts, called loads. The Cam enters

the county to the west of Gilden Morden ; thence

flowing to the east, it receives several rivulets. Near
Grantchester, its stream is enlarged by the united

waters of several rivulets from Essex. After their

junction, it takes a northerly direction, and, having

passed Cambridge and several villages, it falls into

the Ouse in the parish of Streatham.

Besides the numerous canals in the fenny district, Canals,

principally for the purposes of draining the land,

there are tlie Cambridgeshire Canal, which com-
mences in the Ouse at Harrimere, and terminates at

Cambridge. A cut of 3 miles extends to Reche, and
another of 3 J miles to Burwell ; and the Wisbeach
canal, which joins the Wisbeach river at the old

sluice in the town, opening a commumcation with

Norfolk, Suffolk, and other places.

The climate of Cambridgeshire differs considera- Climate,

bly in different parts. In the south-east it is cold

and bleak; in the fenny district damp and unliealthy,

though much less so than formerly ; in the south

and south-western districts, the climate is the mild-

est, most agreeable, and healthy.

Estates vary much in size. There are many large Landed

ones, especially those of the Earl of Hardwicke and Property,

the Dukes of Bedford and Rutland. College tenures

are numerous. There are some large farms of 1000
acres or more, but the general size is from 100 to

500 acres.

Cambridgeshire is not celebrated as an agricultural Agricul-

county. It may be considered as chiefly arable, t'l'^*

Wheat is grown principally in some parts of tlie fen-

ny district, and in the south and south-western parts

of the county. Barley is cultivated in tliese parts,

and in some of the more fertile portions of the south-

east district. Immaase crops of oats, of good qua*

lity, are grown in the fenny district, and also in most
other parts of the county. It is supposed, that about
one-fourth of the fen-lands are cropped with cole,

which is principally sown to be eaten green with

sheep, very little being now cultivated for the seed.

The cultivation of hemp and flax is carried on to a
coosiderable extent, in that part of the c«uatj which.

4 E



.586 ' CAM
(^anibridge" borders on Norfolk, particularly in the parishes of

y^^'^^^^ Upwell and Wolney. Saffron has been very little, if

at all cultivated, for upwards of 40 years. In some
parts mustard is a i'avourite and valuable crop.

Sedge is cultivated near Chippenham; but the cul-

tivation of the reed is rapidly decreasing, in conse-
quence of the improvement of the fens. White seed,

or fen-hay, is grown abundantly in several places. It

increases the milk of cows. Oziers are grown in

the Wash, as well as iti many parts of the fen : they
are a profitable crop ift these districts. So great is

the value of turf, that the land producing it has been
sold at from L. 50 to L. 80 per acre. At Ely, So-
ham, W^isbeach, &c. are many large gardens, pro-

ducing so abundantly of vegetables and common
kinds of fruit, as to supply not only the neighbour-
ing towns, and counties, but even London. Great
quantities of strawberries are grown in the vicinity

of Ely, which are chiefly conveyed ia barges to

Lynn, and carried thence to Newcastle and other

. places in the north of England. There are nume-
rous and large orchards in the same districts as the

gardens ; their chief produce is apples and cherries.

Sohain is remarkable for the latter.

Pasture. That district of the county which, by"old authors,

is termed the Dairies, comprehends the parishes of

Shengay, Wengy, Whaddon, &c. ; but the dairy

farms in this district are, at present, much less con-
siderable than those in the parishes of Chattris, Me-
pal, Sutton, Cottenham, Soham, Ely, and Streatham.

The whole number of cows kept in this district

is supposed to be between 9000 and 10,000; in

the parish of Cottenham alone, about 1500 are

usually kept; in Willingham, about 1200. These
two parishes make the cheese, so much esteemed,
which goes by the name of Cottenham cheese ; the

parish of Soham is also esteemed for good cheese.

Little cheese is made in other parts of the county

;

rearing of calves and making of batter being the

chief dairy managemeat. The butter is sold, rolled

tip in pieces of a yard long, and about two inches in

circumference : this is done for the convenience
of the colleges, where it is cut into pieces called

parts, and so sent to table ; its quality is excellent.

The cows kept on the dairy farms are mostly the

breed of the county : most of the calves that are

suckled, are sent to the London market. Immense
numbers of sheep are pastured on the heaths and
commons, with which the south and south-western

districts of this county are intersected. The downs
in the vicinity of the Gogmagog Hills, are also

chiefly used as sheep walks. The principal breeds

kept here, are the Norfolk and west country ; in the

fens the most prevalent sort is a cross between the

Leicester and Lincoln. The Cambridgeshire far-

mers think themselves unrivalled in cart-horses
; they

are of the large black breed ; in the fens they are a

source of great profit. In Cambridgeshire there is

also a peculiar breed of hogs, some of which are so

large as to fatten to forty stone, fourteen lbs. to the

stone, at two years old.

Diaurlng, From the nature of the northern division of the

county, great attention has necessarily been paid to

i,"^
draining

;
and, in some places, advantage has been ta-

°* Jken of the numerous rivers to irrigate and ucarp land.

C A M
The interior drainage of the fens is performed prin- Cambiic
cipally by mills; one or two steam-engines have
been erected for that purpose, and will probably

"""''^

answer better. There is a large tract of meadow
land at Babraham, which has been irrigated from the
time of Queen Elizabeth, and is supposed to be one
of the oldest instances of this mode of improving land
in the kingdom ; it was first irrigated by Pallavicino,
who was Collector of Peter's Pence at the death of
Queen Mary, and who, turning Protestant, applied
the money thus obtained to the purchase and irriga-

|
tion of this estate. The practice, however, though
evidently beneficial, has extended very little. Near
Denver sluice, on the Ouse, some land has been
xmrped by letting the muddy water of that river

upon it, and then throwing it back by means of a
\

wind-mill. '

Th is is by no means a manufacturing county. At ManufaJ
Ely there is a pottery for coarse ware ; and at this »ures.

city, Chatteris, and Cambridge, excellent white bricks
are made. Lime and chalk are a source of consider-
able trade and profit ; the lime in the greatest esti-

mation is that which is burnt at Reach. At Cherry-
hinton, at the foot of the Gogmagog Hills, are great
chalk pits, noted for the marine productions they
contain, and for the many rare plants growing in

their vicinity. Elephants' grinders, and other ani-

mal remains have been found in a gravel pit near
Chesterford, and a small tortoise in flint, at Milton.
On the borders of Norfolk, a little yarn is spun for

the Norwich weavers. Malt is made to a consider-
able amount in the north-west part of the county.
There are several mills for preparing oil from cole

and rape-seed, at Wittlesford, Sawston, &c., and a
pretty extensive paper manufactory at the latter

place. Near Cambridge is annually held one of the

greatest fairs in England ; it is called Stourbridge or

Sturbich fair, and is under the jurisdiction of the
university. It begins September the 18th, and lasts

a fortnight ; it has, however, been declining for many
years.

A very curious example, and unquestionably one Archite*

of the oldest in the kingdom, of Saxon architecture,

occurs in the remains of the conventual church of
Ely. This building is undoubtedly of as early a date

as the tenth century, having been erected in the
reign of King Edgar. The two transepts of Ely
catTiedral, afford specimens of the more massy kind
of architecture introduced by the Normans

;
they

were built towards the end of the eleventh century.

St Sepulchre's church at Cambridge, affords a curi-

ous specimen of that species of architecture, which
was introduced into this country, in imitation of the

church of the Holy Sepulchre at Jerusalem ; it is

supposed to be the oldest of this form in England,
and to have been built in the reign of Henry I.

There are some instances in this county of the point-

ed arch, enriched with Saxon mouldings; this style

was the immediate forerunner of the Gothic. So-

ham Church, the south door way of St Giles in

Cambridge, and the north and south door ways of

St Mary's Church in Ely, are specimens of this spe-

cies of architecture. One of the most ancient build-

ings in this county, in which the pointed arch makes
its appearance, is the great Tower at the west end
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(tidge- of Ely Cathedral, and the south transept adjoining

;

they were erected between 1174 and 11 89. Some
traces of Saxon architecture may be observed in this

part of the cathedral. The early or simple Gothic

may be seen in the vestibule at the we§t end of Ely

cathedral, in Jesus College Chapel, Cambridge, and

in the chancels of Foxton, Kennett, and Cherry-

hinton churches. Of the Gothic architecture of

the fifteenth century, especially in the reign of

King Henry VII. which was distinguished by the

abundance of its rich tracery, the finest and most,

perfect example is found in the magnificent chapel

of King's College in Cambridge.

[nifies. There are not many remains of antiquity in this

county. The most remarkable are the ditches, which

formerly extended from the woods on the east side

of the county to the fens. The most entire is called

the Devil's Ditch, and extends from Wood-ditton

or ditch-town, to Reach. Near this latter place, it is

most perfect, the works consisting of a deep ditch

with an elevated vallum, the slope of which measures

52 feet on the west, and 26 on the east side. The
whole of the works are about 100 feet in width. The

^ origin and intention of these ditches are not known

;

they are certainly very ancient, and were probably

I

formed for the purpose of defence.

urates, By returns made to the Board of Agriculture in

the year 1804, it appears that the poor-rates rose

between 1790 and 1803 from 4s. lid. to 5s. 8|d. in

• . the pound ; the expence of maintaining them from
Easter 1802 to Easter 1803, amounted to the sum
of L.55,954, 14s. lid. In the year ending the 25th

of March 1815, the parochial rates in 131 parishes

amounted to the sum of L.63,354, 13s. l |d. ; 44 pa-

rishes had made no returns,
jlation. Ill the year 1377j the number of persons charged 1

i

in this county to a poll-tax, from which the clergy,

children, and paupers were exempted, was 27,350

;

but it seems doubtful whether it was exclusively of

the town of Cambridge and city of Ely, in each of

which 1722 persons were taxed. If they were taxed

separately, the total number in the county would be

30,794. In the year 1700, there are supposed to
' have been 76,000 inhabitants: and, in the year

1750, 72,000. By the returns made under the act

of Parhament, for ascertaining the population of the

kingdom, in 1800, there were then 16,451 houses in

Cambridgeshire, of which 16,139 were inhabited.

The total number of inhabitants is stated to be

89,346, of whom 44,081 were males, and 45,265 fe-

males. Of this total number, there were 28,045
principally employed in agriculture; and 11,988 in

trade, manufactures, and handicrafts. The foUow-

;

ing is the result of the population returns in 1811 :

Houses inhabited, - - 17,232
Families inhabiting them, - 21,022
Houses building, - - Q3

uninhabited, - - 257
Families chiefly employed in agricul-

ture, - - - 12,831
. in trade, ma-

nufactures, and handicrafts, - 5303
All others, not included under these

heads, - - - 2888

Males, - - - 50,756 Camlwidg

Females, - - - 50,353 ^hire

Camera
Total in 1811, - - 101,109 Lncida.

in 1800, - - 89,346 s^/-^

liicrease, - - 11,763

It will be observed that, in the year 1800, there

were 1184 more females than males in this county,

whereas, in the year 1811, there were 403 more

males than females.

See Gooch's Agriculture of Cambridge.—Beauties

of England and Wales, Vol. II—Lyson's Magna
Britannia, Vol. 11. Part 1. (c.)

CAMERA LUCIDA. Dr Hook's instrument

of this name is described in the Encyclopcedia,

under the title Camera Lucida. The instru-

ment which is to be spoken of here, and which

differs from Hook's both in its construction and in

the purpose it is designed to serve, is one of the

many ingenious inventions of Dr Wollaston. Its

use is to facilitate the perspective delineation of ob-

jects.

If a piece of plain glass be fixed at an angle of

45 degrees with the horizon, and if, at some distance

beneath, there be a sheet of paper laid horizontally

on a table, a person looking downwards through the

glass will see an image of the objects situated be-

fore him ; and as the glass, which reflects the image

is also transparent, the paper and pencil can be seen

at the same time with the image, so that the outline

of the image may be traced on the paper. The
image is an inverted one. This is the simplest form

of the instrument, and may be constructed extem-

poraneously by fixing on a stand a plain transparent

glass, with its surfaces ground parallel, or a piece of

Muscovy glass, at an angle of 45 degrees with the

horizon ; a card with a small hole in it will serve as

a sight for keeping the eye steady in one situation,

whilst the pencil is tracing the image.

If there be a plain mirror at an angle of 22|^ de-

grees with the horizon, and a piece of plain transpa-

rent glass be placed near it, at an angle of 22^ de-

grees with the vertical, the rays from the object will

be twice reflected before they reach the eye, and

consequently, on looking down through the transpa-

rent glass, an erect image is seen, and the pencil

may be drawn over the outlines of this image so as

to leave a perspective representation on the paper.

This disposition is seen at fig. 1. Plate XLVI. where

he is the mirror, ab the transparent plain glass.

As the image and pencil are at different distances,

they cannot be both seen in the same state of the

eye. To remedy this inconvenience, a convex glass

is used, of such focus as to require no more effort

than is necessary for seeing the distant objects dis-

tinctly. By means of this lens, the image will ap-

pear as if it were placed on the surface of the paper.

In fig. 1. 6rf is a convex glass of 12 inches focus, at

e the eye is placed ; Jghe is the course of the rays

proceeding from the object to the eye.

Those whose eyes are adapted to seeing near ob-

jects alone, will not derive advantage from the use of

a convex glass, but will require a concave glass to
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be placed at f, in the course of the rays from the

object to the reflecting surface. In fig. 2. Plate XLVI.
ik is a concave glass placed in the above-mentioned

situation ; it is so disposed as to be turned at pleasure

into its place, as tiie sight of the observer may re-

quire. Persons whose sight is nearly perfect, may
use either the concave glass placed before the re-

flecting surface, or the convex glass placed between

the paper and the eye.

In the actual construction of the instrument, a

prism is used instead of a mirror and a plain glass.

The rays from the object fall upon the surface be of

the prism fig. 2. This surface be is inclined 22| de-

grees to the horizon. The refractive power of the

glass allows none of the rays in this situation to pass

out; they are all reflected from the surface be to the

surfttce ab, and fi-om that to the eye ; ab makes an

angle of 1 35 degrees with be, and 22| degrees with

the vertical. The eye cannot see the pencil through

the prism as it does through a plain glass ; there-

fore, in order that the pencil may be seen, the eye

must be so placed that only a part of the pupil may
be above the edge of the prism, as at e, fig. 3. ; and

then the reflected image will be seen at the same

time with the paper and pencil. There is a small

piece of brass perforated with a hole, and moving on

^ centre at e, fig. 2. ; this serves to keep the eye in

iftie position, as it must be, that the image may be

steady, and also to regulate the relative quantities of

light to be received from the object and from the

paper.

The instrument, being near the eye, does not re-

quire to be large. The smallest size which can be

executed with accuracy is to be preferred, and is

such that the lens is only three-fourths of an inch

in diameter. Fig. 4. shows the instrument on its

gtand, and clamped to a board. The joint by which

the prism is attached to the stand is double. The
whole instrument packs in a box eight inches by
two, and half an inch deep.

This instrument serves for drawing objects of all

forms, and consequently also for copying lines al-

ready drawn on a plain surface. If it is required

that the copy shall be of the same size as the origi-

nal drawing, the distance frana the drawing from the

prism should be the same as the distance of the

paper from the eye-hole. No lens will be necessary

in this case, because the image and the paper being

both at the same distance from the eye, coincide

without the aid of a glass.

In order to have a retluced copy of a drawing,

the drawing is to be placed at a distance from the

prism greater than the distance of the paper from

the eye-hole. If the distance is twice as great, a

copy will be obtained, in which the lines are of one-

half the size of the lines in the original, and so in

proportion for other distances. A lens is necessary,

that the eye may be enabled to see at two different

distances ;
and, in order that one lens may serve,

the distance between the eye-hole and the paper

should be variable ; to that effect, the stand is sus-

ceptible of being lengthened or shortened at plea-

sure.

The length of the stem is adjusted upon optical

principles. When a distant object is to be delineat-
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ed, the rays coming from it, and reflected by the in-

strument to the eye, are parallel, and it is required

that the rays proceeding from the paper to the eye

should also be parallel. This is accomplished by in-

terposing a lens between the paper and the eye, with

its principal focus on the paper. When the object

to be delineated is so near that the rays which come
from it to the eye are divergent, then it is required

that the rays from the paper should likewise be di-

vergent in the same degree, in order that the paper

and the image may both be seen distinctly by the

same eye ; for this purpose the lens must be placed

at a distance from the paper less than the distance

of its principal focus. The stem of the instrument

is marked at certain distances, to which the conju-

gate foci are in the several proportions of 2, 3, 4-,

&c. to 1, so that distinct vision may be obtained in

all cases by placing the original drawing more dis-

tant.

If the convex lens be transposed to the front of

the prism, and the proportional distances be revers-

ed, a magnified image of the object will be obtained.

This instrument has deservedly come into use. Its

advantages when compared with the camera obscura

are, 1st, That it is small and easily carried about.

2dly, That no lines are distorted, not even those

roost remote from the centre, whereas, in the camera

obscura, the lines which are not near the centre of

the field are more or less distorted. Sdly, In the

field of the camera lucida 70 or 80 degrees may be

included, whilst the distinct field of the camera ob-

scura does not extend beyond SO or 35 degrees at

most. The specification of Dr Wollaston's patent

for the camera lupida is inserted in the Repertory of
Arts, Vol. X. 1807, p. l62, and his description of the

instrument in Nicholson's Journal, Vol. XVII.
If the camera lucida be fixed at the eye-glass of a

telescope, it will reflect to the eye the image of the

objects in the field of the telescope, so that a drawing

of the image may be made. See Dr Brewster's Ae-

count ofsome Philosophical Instruments, A plain re-

flecting glass, fixed at an angle of 4-5 degrees with the

horizon, and placed so as to receive the rays from

the eye-glass of a telescope, will also give an image

of the objects in the field, so situated that the image

may be traced with a pencil. Varley's patent gra-

phic telescope is upon this principle. In order that

the field may be large, the magnifying power of the

telescope should be small.

The inherent qualities of all the instruments far Various

drawing in perspective being closely allied, it will Modes <

be proper to say something of the principles on
^^^^f^

which these instruments are formed, and to men- obje

tion some that are not described in other parts of

this work.

To make a perspective drawing of an object is to

lay down on paper a section of the perspective cone,

whose apex is at the eye, and whose base is the ob-

ject. An experienced draughtsman can draw the

figure of this section without the aid of instruments.

Others who have not acquired the facility of draw-

ing the image they see, must have recourse either

to measurement, or to the instruments, tvhich bring

the image under the peneil.

6

Its Api
tion to

Telesctt
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Drawing by measurement is performed by actually

measuring the height of the principal parts of the

object, and their horizontal distance from the eye,

together with the distance of the paper from the

eye, and from these dimensions the drawing is con-

structed by the systematic rules of perspective.

Another mode of obtaining a drawing by mea-

surement, is to measure the angles at the eye.

Suited to this purpose are theodolites, astronomical

quadrants, or other instruments, capable of measur-

ing vertical and azimuthal angles at the eye. The

singles to be measured are, the angles of altitude,

and the angles of azimuth, between the point of sight

and the principal points of the object ; and if the

tangents of the azimuthal angles be laid down with

a radius equal to the distance of the paper from the

eye, and the tangents of the angles of altitude with

a radius equal to the distance of the paper multiplied

by the secant of the azimuth, the situation of the

principal points of the drawing will be determined.

Or, if the instrument is capable of mearoring angles

in any plane, the angles between the principal points

of the objfect and the point of sight are to be ob-

served, and the azimuthal angles of these principal

points with the point of sight ; and the tangents of

both are to be laid down on the paper, with a ra-

dius equal to the distance of the paper from the

eye.

But these two modes by measurement are long,

particularly the first. Usually, therefore, the instru-

ments to which recourse is had for facilitating the

operation of drawing, are such as give an image or

section of the perspective cone on a plain surface,

so that the pencil may be drawn over the outline of

the image. These instruments may be considered

under two heads. The first comprehending those in

which the pencil is immediately drawn over the

lines of the image. The second those in which the

pencil hasr a motion parallel to that of the point which

msves over the lines of the image.

Of the first kind are the following. 1 . The tra-

cing pane, a very simple and convenient instrument,

consisting in a transparent plate of plain ground

glass, or of Muscovy glass, placed vertically between

the object and the eye ; whilst the eye is kept fixed

by a sight, the outline of the nnage is drawn on the

glass with Indian ink. 2. Or the upright glass may

be divided into small squares by lines crossing each

other, and the paper on which the drawing is to be

made, being similarly divided, the particular inter-

sections on the glass that cover the principal points

of the object are observed, and these points are laid

down on the corresponding intersections on the pa-

per. 3. The image seen in a plain mirror, may also

be drawn on its surface with Indian ink. 4. In the

camera obscura, different forms of which are de-

scribed in the Encyclopcedia under the articles Di-

optrics and Optics, the image to be drawn is

formed at the focus of a lens. 5. In the camera lu-

cida the reflected image is used.

In the second division of the instruments which

give a section of the perspective cone susceptible of

being delineated, the pencil does not move imme-

diately over the lines of the image, but moves parallel
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to these lines. 1. There is a rod which can be mot*

ed in all directions, consistent with its remaining pa-

rallel to itself. If one extremity of this rod be mov-

ed in space over the outlines of the image which the .

eye sees, a pencil at the other extremity will neces-

sarily move with a similar motion, and form a draw-

ing of the object on paper. In Sir Christopher

Wren's instrument, of which he has given the de-

scription and figure in the Philosophical Transac-

tions, Vol. IV., the rod is suspended by strings pas-

sing over pullies, and the ends of the strings are fixed

to a counterpoise. On a similar principle is Pea-

cock's instrument, described in the Philosophical

Transactions, Vol. LXXV., p. 366 ; and the instru-

ments treated of in the Stockholm Transactions for

the years 1760, 1774, and 1790. 2. The pencil

may delineate the base of a cone similar and op-

posite to the perspective cone. If the rays from

the extreme points of an object cross on the ray

from the centre, as they do in passing through a

small hole into a dark room, and if it be supposed,

that in the place of one of the rays a slender

inflexible rod is substituted, moveable on a cen-

tre at the hole, when this rod is moved, so that

its outer extremity goe» over the outlines of the

external image, a pencil fixed to its inner extre-

mity will form an inverted drawing of the object.

Of this nature is the optigraph of Ramsden and

Thomas Jones, described in the Philosophical Ma-
gazine, Vol. XXVIII. 1807, p. 67. The image of

the object is seen in a telescope. There is a piece

of plain glass near c in the focus of the eye-glass of

the telescope F, Plate XLVI., fig. 5. On the centre

of this piece of glass is a dot : a is a plain mirror, in-

clined so as to reflect the image of the object down in-

to the telescope ; this mirror remains fixed, whilst the

telescope is moveable on a universal joint at its object-

glass b. Near c is another plain mirror, which reflects

the rays to the eye-glass. The eye being placed at the

eye-glass at e, the telescope is to be moved by the

handle h, so that the dot in the focus of the eye-

glass shall pass over the outlines of the image seen

by the eye, and the pencil at L performing a similar

motion to that of the dot, and sliding freely in its

sheath, presses with its weight on the paper : a draw-

ing of the object is the result. If the stand and

slider H be lengthened, an enlarged drawing will be

obtained. The instrument packs in a box 14 inches

by 6 and 3. (y-)

CAMPER (Peter), eminent for his extensive

knowledge in the various branches of Medicine,

Zoology, and Comparative Anatomy, and for his

taste in the Fine Arts, was born at Leyden, May the

11th, 1722. His family had long held distinguished

situations in the magistracy of that city, where his

grandfather had exercised the profession of medi-

cine. His father, Florent Camper, was a Protestant

clergyman, and had officiated in that capacity for

some years at Batavia ; but had returned to his na-

tive country in 1713? after marrying Sarah Ketting,

who was born of Dutch parents, at Surat. Florent

Camper wa« an enthusiastic admirer of painting, and

took great delight in the society of artists, whom he

treated with the greatesft liberality,—-bis purse being
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Catiipfr. ever open to such .as needed his assistance. He was
'-^'^'^^ much connected with the learned men who adorned

the University of Leyden at the beginning of the last

century ; and was on terms of intimate friendship

with the great Boerhaave. Young Camper has, no
doubt, been greatly indebted for his success to the

fortunate circumstances fn which he was placed in

early life ; Tbeing thus surrounded by men of enlarg-

ed and cultivated understandings, eminent for their

taste and learning, and having, at the same time,

every incentive that a wise education could supply

to emulate those excellent models ; but nature had
besides endowed him with that inherent desire of

knowledge, that capacity, and that vigour and ac-

tivity of mind, which, united as they were with

a robust constitution of body, enabled him to reap

the full benefit of these advantages. He gave
very ear]y proofs of his possessing those mental
qualities, which lay the foundation of future emi-

nence ; and his father, discerning with delight the

auspicious dawn of his genius, judiciously removed
whatever might cramp its growth, and avoided im-

posing on him as a task those instructions and attain-

ments, which he seemed so well inclined to acquire

and pursue as an amusement.
He applied himself, at an early age, to drawing

and painting, under the tuition of Moor and of his

son, both of whom were celebrated artists, and soon
became remarkably proficient in these accomplish-

ments. He derived, in the course of his life, im-

mense advantage from the skill with which he used
his pencil in delineating any object in which he was
interested, whether among the works of art, or the

productions of nature,—or whether they were the

offsprings of his own conception, in the course of his

philosophical researches. The value of this ac-

quirement, as an object of early education, is not,

perhaps, in general, sufficiently appreciated. The
power of conceiving readily, and with correctness,

mechanical forms, is one of the most useful results

that practice, in the delineation of objects, can con-

fer, and is of incalculable advantage in a variety of

pursuits, witli which such a talent might not, at first

sight, seem to be immediately concerned. There is

no doubt, for instance, that it must remove many
difficulties in the study of Geometry, by facilitating

the conception of figured space, the properties of

whicli are the subjects ofthat science. An accurate

knowledge of Anatomy is still more directly depend-
ant upon the same power of apprehending the rela-

tions of form. The progress which Camper made in

this branch of science, and the range of inquiries to

which he afterwards made his knowledge subservient,

are striking illustrations of this position.

He was indebted to Labordes for his first lessons

in Geometry, and was instructed in Natural Philo-

sophy by Musschenbrock and Gravesande, who were
the intimate friends of his father, and whose names
will be ever illustrious in the annals of science. From
these studies he was naturally led to the pursuit of
Medicine, of which the elementaiy branches have so

close an alliance with the physical sciences ; and
having entered the university of Leyden, became
the pupil of Gaubius, Van Rooyen, and the elder
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for Boerhaave was, by this time, incapaci- Camper
tated by the infirmities of age from continuing his
exertions as pubhc teacher in the university. Cam-
per earned the first fruits of his academical labours
by receiving, in 1746, the degree of Doctor in Phi-
losophy aiid Medicine ; on which occasion he pub-
lished two dissertations ; the one De Visu, the other
De oculi quibusdam partibus, which are mentioned
with commendation by Baldinger, in his Biography
of Living Physicians, and which have been preserved
by Haller. In the former he illustrates and defends
Smith's Theory of Vision, and in the latter describes
and gives plates of Petit's Canal in the Eyes of differ-
ent Animals.

The acquaintance he had formed at college with
several foreigners of merit, had long inspired him
with a desire of travelling, and of gratifying his
thirst for knowledge, by visiting different countries,
and conversing with men distinguished for their ac»
quirements in the several branches of science. But
the declining health of his parents, who were now
advanced in years, and required the continual pi-e-

sence and kindest attentions of their son, long pre-
vented him from accomplishing his wishes. Their
death, however, which happened in 1748, released
him from duties, which he had the consolation of re-
flecting had been so piously discharged ; and he soon
after, at the age of twenty-six, embarked for England^
In London he met with the celebrated physicians
Mead, Pringle, and Pitcairn, with whom he became
acquainted. He pursued his medical studies under
Hunter, Sharp, Smellie, and Winchester, and in-
dulged his taste for natural history, by examining
diligently the cabinets of Hans Sloane and Collinson,
and the collections of Hill and Gatesby. He studied
Botany under Elliot, and Astronomy under Short

;

and was instructed in the use of the' microscope by.
Baker, who was at that time applying this instrument
with so much success to objects of natural history.
He seemed determined to suffer no opportunity of
amassing a store of useful knowledge to escape him

;

and although his views embraced a wide range of
subjects, he was never satisfied with a superficial

glance, nor trusted to the reports of others, when
there was a possibility of seeing with his own eyes
the objects of his curiosity. His attention was par-
ticularly directed to the mechanical arts ; he visited

the principal manufactories, and was indefatigable
in collecting instructions from artists of eminence in

every department ; and his eager curiosity even ex-
tended to the details of naval architecture, to the
study of which he devoted a considerable portion of
time. He was in the habit, during all his travels,

of making minutes of every thing he saw and learn-

ed ; and his happy facility in the employment of the
pencil, enabled him to take sketches on the spot of
every object of which a delineation could be useful.

Knowledge thus derived from personal observation
is the more valuable, as it is more strongly impress-
ed on the memory, and as it is less liable to inac-

curacy, and less likely to be tinctured with preju-
dice, or distorted by the medium through which it

is received. He still cultivated his taste for paint-

ing, and acquired much practical skill in the art
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amppr. of engraving. After remaining about a year in

London, and visiting the universities of Oxford
and Cambridge, he proceeded to Paris, and de-

voted two months to the inspection of the princi-

pal pubHc establishments in that capital. He then
travelled onvvard-s to Lyons and Geneva: but the

prosecution of his journey in the direction of Italy

was stopped by the intelligence he rt':;eived of hh
being appointed Professor in Philosophy, Medicine,
and Surgery, at Franeker, in Friseland ; and he re-

turned to Holland by Switzerland, and the banks of
the Rhine, visiting, as he passed through Basle, the
great Bernouilli, and examining, in the library of that
city, the writings of Erasmus and the paintings of
Holbein. The itinerary which he kept of his journey
contains a great number of valuable remarks on agri-

culture and geology, and showed how well he was
gifted with the talent for observation.

In consequence of a severe illness with which Ti^

was attacked in I749, he was obliged to defer enter-
ing upon the duties of his new Professorship till the
autumn of the following year, when, in conformity
with the custom on these occasions, he pronounced
a public inaugural discourse, choosing as his subject
De Miindo Optimo. About the same period he was
elected a Fellow of the Royal Society of London.
He had reaped so much advantage by his resi-

dence in England, and was so much attached to its

inhabitants, and full of admiration for the great pub-
lic estabhshments of that country, that he returned
there during the vacation of 1752, and resumed 3iis

various pursuits, both medical and scientific, with un-
abated ardour. Among other objects, his attention
was much (directed to the method of inoculating for
the small-pox, the practice of which was as yet con-
fined to England. On his return to Franeker he re-
sumed his lectures, which were every year more nu-
merously attended, and gained him such increasing
Celebrity, that he was soon ranked as one of the
ablest men of science in Holland. In 1 755, he was
appointed Professor of Anatomy and Surgery at the
Athenaeum of Amsterdam, and came, in conse-
quence, to settle in that city, which was then the
seat of opulence and learning. According to cu s-

tom, he pronounced two inaugural discourses, the
-first, De Anatomes in omnibus acientiis usu ; and the
second, De certo in Medicina. In 1756, he married
the widow of the Burgomaster of Harlingen.

After continuing six years in Amsterdam, his avo-
cations were so multiplied and fatiguing, that he
yielded to the strong desire which Mrs Camper had
long entertained of retiring to Friseland ; and once
more took up his abode at his country house near
Franeker. He, of course, resigned his Professor-
ship at Anosterdam ; but was allowed to retain the
title of Honorary Professor of that Academy. His
principal work, during the time he had held that
chair, was the first volume of his Demonstrationes
Anatoviico'PathologiccB, But the leisure he now
enjoyed in his retirement in Friseland, allowed him
to devote his whole time to science ; and the second
volume of the same work made its appearance in
1762, together with several other publications, of
which notice will be taken in the sequel.
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Two years thus glided by rapidly in the country, Cjonper.

when he was again called to the active duties of an ^^"^^i

academical life, by the appointment which was con-
ferred upon him of Professor of Medicine, Surgery,
and Anatomy, in the University of Gi'oningen. The
proximity of this city to his present habitation, the

natural activity of his mind, and a conscientious de-

sire of being useful to the communit}', concurred
vvith the love of fame, which retirement had not ex-
tinguished, in inducing him to undertake the office

which he was now so honourably called upon to dis-

charge. He accordingly established himself and his

family at Groningen, and, at his inauguration as pro-

fessor, delivered a discourse, De admirabili analogia

inter stirpes et animalia. The great interest whicii

he took in the improvement of agriculture, led to

the establishment, under his auspices, of a society

for the purpose of conducting experiments in this

important art. To this society Camper was nomina-
ted Secretary. He bestowed much pains in investi-

gating the nature of an epidemic disorder, Avhich

prevailed extensively among the cattle of Holland,
and in devising the best means of diminishing its

ravages. He made these the subject of several

lectures, which he read, in 1769, to the Academy of
Groningen ; and his proposed method of inoculating

the disorder, with a view of disarming it of its viru-

lence, appears to have effectually succeeded in those
districts where it was adopted. He was also much
occupied, at this period, with researches in Natural
History ; and made a variety of important discoveries

in Comparative Anatomy, of which we shall after-

wards give a brief account.

The ten years that he spent at Groningen were
esteemed by Camper the happiest, at the same time
that they were the most laborious, of his life ; and
he probably would never have quitted a situation in

every respect so congenial to his taste, or the circle of
friends he had formed there, by whom his talents

were well appreciated, and in whose approbation he
found the reward of his exertions, if the wishes of
his wife, and his own anxiety to superintend the
education of his family, had not induced him to make
the sacrifice of all these enjoyments, and once more
remove to Franeker Academy, at which his sons
were to be placed. He continued, nevertheless,
steadily to prosecute his various philosophical and
medical researches until the year I776, when he
sustained a heavy stroke of affliction in the death of
his wife, in whom his affections had been centered
during a union of twenty years, and whose domestic
virtues, and exemplary attention to her children, had
secured her the esteem and respect of all who knew
her. As the most efficacious mode of soothing his

grief, he detei-mined upon varying the scene, and
making occasional excursions to the neighbouring
parts of the Continent. He accordingly visited all

the cities that offered objects of attraction in the
sciences or the fine arts ; and after gratifying his

taste for painting by the sight of the masterpieces
of Rubens, Vandyke, and of other Painters of the
Flemish School, proceeded, in search of amusement
and instruction, to pay another visit to Paris. Here
he enjoyed the society of Franklin, Marmontel, Di-
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Canippr. derot, Daubenton, Portal, and oth^r distinguished

^^V"*^ characters in the literary and scientific world. Re-

turning to his own country, with recruited spirits,

he applied himself with fresh ardour to his favourite

pursuits, and, aiming at more comprehensive views

of the animal kingdom, occupied himself in pursuing

the analogies which connect its several departments,

and in tracing the successive links of that extended

chain, by which the different orders of beings are

united in one continued series of gradation. A tour

through Germany, at a later period of his life,

brought him acquainted with many treasures in

Natural History, with which that country abounds.

The anatomical preparations of Kerkringius, and the

observatory of Tycho Brahe at Hamburgh ; the col-

lections of Natural History of Taube and Desrogues

at Zell, and the superb cabinet of antiquities of the

Count Walmoden at Hanover, particularly attracted

his attention ; and he explored with the eye of a

geologist the volcanic district of Cassel. He formed

also the acquaintance of Zimmerman, Soemmerring,

and other eminent physicians. The following year

he visited Prussia, and was presented to the great

Frederick, who received him at Potsdam, with much
affability and respect, conversing with him for a long

time on the subject of the fine arts ; and, on his re-

turn, had the honour of spending two days with the

brother of the king, Prince Henry of Prussia, at

Rhynsberg.
In 1785, Camper was chosen Member of the Royal

Academy of Scienpea at Paris, an hjpaour wliicli was

the more highly prized, as the nuwber ojf foreigners

on whom it was conferred was Uroited tQ eight. In

the same year, he paid a fourth visit to England, a

country for which be had alway shown a strong par-

tiality, and was again gratified with the soeiety of

the numerous friends he had left there, and of others

whose acquaintjuiee he then for the first time noade.

His literary and philosophical aecup&^ions, BUme-

rous and important as they were, did not preclude

him from taking an active part in the political eon^

cerns of his country. In J 762, he was returned as

deputy in the Assembly of the province of Fries-

land; and in 17T6, appeared there as dep^uty for

Idaarderadeel. He persuaded the Assembly to re-

jeet a proposal for the restoration of the maritime

dikes of that province. In 1783, oja the reeommen,

dation of the Stadtholder, he was nominated one of

the Council of State of the United Provinces, a»d was

of course obliged to reside at the Hague. During

the revolution which soon after occurred in Holland,

lie remained faithfully attached to the party of the

Stadtholder ;
without, however, yielding his unqua-

lified approbation to all their measures. The triumplj

of his own party was even accompanied with circuoi-

st^nces which gave him much conoein. and enihit-

t&red the latter period of his lifie. He died in 1789,

of a violent pleurisy, on the 1th of Api'il : and Ids

remains were deposited in the tonab of bis ancestors,

in the Church of St Peter at Leyden.

To a mind enriched with vast stores of knowledge,

and adorned with a taste at once elegant and refined,

Camper united the most benevolent affections, and

possessed all the virtues of domestic and social life.
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His conduct in the several relations of son, of bus- C<\m\

band, and of father, was in all respects exemplary.

His manners were remarkably placid, and bespoke

that habitual equanimity, which was the characteristic

quality ofhis temper, and which, amidst strong sensibi-

lity to the affections ofhumanity, he constantly studied

to preserve. Nature had bestowed upon him a dig-

nified and graceful form, and a remarkably animated

and expressive countenance. His voice, which was

sonorous and flexible, was excellently adapted for

public speaking. He had a singular facility in ac-

quiring languages ; and spoke fluently Latin, Eng-

lish, French, and German ; and had, besides, attain-

ed a competent knowledge of Greek and of Italian.

Few men have received, during their lives, so

many honourable marks of literary distinction as

Camper. Besides those which have been already

mentioned, he was chosen Member of the Academies

of Petersburg, Berlin, Edinburgh, Manchester, Thou-

louse, Gottingen, Harlem, Rotterdam, and Flushing

;

and was Foreign Associate of the Royal Society of

Medicine at Paris. He obtained the prize of the

Academy of Harlem, for his Memoir on the Physical-

education of Children. His ResearcJies on Specijic

Remedies gained him the prize of the Academy of

Sciences of Dijon ; his Observations on Jnoculaiion

that of the Academy of Thoulouse ; and his Memoir

m Chronic J)iseases of the Chest that of the Aca»

demy of Lyons. The Royal Academy of Surgery

voted him three prizes for his Memoirs on the In-

^uence of Different Circumstances in Regimen on tha

Treatment of Surgical Diseases. To specify in de^

tail the several subjects on which he has written,

would be to extend this article to too great a length.

We shall, therefore, content ourselves with enume-

rating those works which are of most importance ;

and, instead of reciting them in the order of their

publication, shall arrange them accordiiig to the

subjects to which they relate. His principal labours

were bestowed on Comparative Anatomy and Phy-

siology, and his discoveries in this wide field of re^

search are nvwfierous and important. A posthumous

ceiUectioH of his works on these subjects appeared at

Pari* in 1803, in 3 vols, 8vo, with a folio atlas of

plates, under the title of CEuvrea de: JPisrre Camper

^

qui qnt pour objet VHistoin Notuj^Ue, la Phym-^
logie, et PAnatomic Comparer i to which is prefixed

an Essay on his Life and Writings, by his son, and

two eulogiums, one by Vicq d"A?yr, and the other

by Condorcet. They contaiie hia D.issectiQn and Nq'

tur-al Hi^t&ry qfthe Qrang^outang, and other Species

of Apes. He examines especially the pec^liafities

in the structure of the organ of voice of those mi'-

raals, which deprive th©m of the power of utteriiig

articulate sounds, and which alone would place an

immense interval between them and the human spe-

cies. His anatomical description of tlie two-horeed

rhinoceros, of the rein^deer, and of the elephant, are

the subjects of separate dissertations ; as also his rc'

searches on the structure of the great bones of birds,

and the manner in which atmospherical air is intro.-

dyced into th^ (of which the discovery was np^e

by Camper, prior to the time at which Hunter pub-

lished his observatiojas on the same fact) ; on the
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structure of the porpoise and the whale ; on the clas-

sification of fishes, according to the sj^stetn of Lin-

naeus ; on the anatomical structure of the organs of

hearing in fishes, and of the blowing-holes of the

cetacea ; on the dugon of BufFon, and the sirejia la-

ceriina of Linnaeus, both of which he pronounces to

belong to the class of fishes ;
< on the generation of

the pipa, or American toad; on the croaking of the

male frog ; on the petrifactions found in the moun-
tain of St Peter, near Maestricht, and the fossil bones

of fish and other animals ; on the analogies that may
be traced between the several parts of the animal

kingdom, especially in the structure of tlie human
species, compared with those of quadrupeds, birds,

and fishes ; on the alteration of form in the human
species produced by age ; on the diversity of features

which characterize different nations, and the mode
of expressing these differences in delineating the hu-

man figure ; on the mode in which the passions are

indicated by the countenance ; on the beau fhy-
sique, or the beauty of forms ; and on the analogy

between plants and animals. In the practical branches

of Medicine, he has written observations on the ino-

culation of the small pox, founded on experiment

;

on the theory and treatment of chronic diseases of

the lungs, and a historical inquiry into the principal

methods of cure employed by the ancients and mo-
derns in these disorders ; on the nature, employ-
ment, and mode of operation of remedies termed
specifics ; on the nature, causes, and treatment of

dropsy, and the different indications of cure derived

from the symptoms ; on the nature of cancer, and
on the signs denoting those of the breast that do not

admit of cure ; on the herniae incident to new-born
children, &c. ; on ulcers in the urethra and prolap-

sus ani ; on the fracture of the patella ; on the callus

of fractured bones ; on lithotomy, and especially

on the method of performing that operation at two
different times, according to the plan of the cele-

brated Fi'anco ; on tlie construction of bandages
for hernias ; on bandages in general ; on the abuse
of ointments and plasters, in the treatment of ul-

cers, and on improved methods of managing them
;

on the noxious effects attending the admission of air

into the body, and the influence of this principle on
the treatment of surgical diseases. In the depart-

ment of Midwifery, he has written a letter to Dr
Van Gescher on the utility of the section of the

symphysis pubis in 'laborious labours, and observa-

tions on the use of the lever of Roonhuysen in diffi-

cult parturition. Several memoirs on the subject of
infanticide, and the juridical questions connected
with that subject, wei-e published by him at Leen-
warden. (w.)

CAMPOMANES (D.Pedro Rodrigues,Comte
r>E), a Spanish Statesman, and Writer of great cele-

brity, particularly on subjects of Political Philosophy,
was born in the Asturias towards the year 1 7 1 0. We
have sought in vain for biographical materials in re-

gard to this eminent person, of whose life we can
find no particulars but the scanty notices contained
in the Biographic Universelle, and the Supplement to

the last edition of the Dictionnaire Universel. From
these works we learn that, in 1 765 he was appointed
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by Charles III. Fiscal of the Royal and Supreme
Council of Castille ; that on the accession of
Charles IV. in 1788 he was appointed President

of this Council, and afterwards Minister of State

;

and that he was expelled from the Council, and
deprived of all his employments, when Count Flo-

rida Blanca came into power. He was Director

of the Royal Academy of History, and an honorary
member of most of the other similar establishments

in Europe. He supported his expulsion from office

and power with firmness and dignity ; and died at

Madrid, according to the Dictionnaire Universel, in

1789) but according to the Biographic Universelle,

not till after the commencement of the present cen-

tury.

The number of his works, and the variety of sub-

jects which they embrace, show him to have been
a man of uncommon activity, as well as versatility of
talent, while some of them display such a depth of
political knowledge, and superiority to the preju-

dices of his country and age, as have ranked him in

the first class of modern writers on Political Eco-
nomy and Legislation. The following list contains

abridged titles of his principal works, all of which,
we believe, were pubHshed in the Spanish language,
and none of them, so far as we know, has ever ap-
peared in an English dress.

1. Historical Dissertations on the Order of the

Knights Templars. Madrid, 1747- 2. A Translation

of the Periplus of Hanno, with Notes. 1 756. This
translation was made from Hudson's edition of the
Periplus, and the Notes contain a refutation of the
objections urged by Dodwell against the authenticity

of this celebrated Journal, which is now universally

admitted to be one of the most curious relics of an-
tiquity. The learning and ability which he display-

ed in support of it procured him an unsolicited plaoo
among the corresponding members of the French Aca-
demy of Inscriptions and Belles Lettres. 3. A Geo-
graphical Account of the Kingdom of Portugal. 1762.
4. Two Memorials relative to the means of regulating

and employing Gypsies and Vagrants. 1763-4. 5. A
Memorial on the necessityofa Free Commerce inGrain.

1764. 6. Memorial on the provisioning of the city

of Madrid, drawn up and published by order of the
Supreme Council. 1768, 2 vols. 8vo. 7. Discourse on
the Protection of Industry. 1.774, in 8vo. 8. Dis-
course on the education of Artisans. 8vo, 1775. In

1777 he gave to the world an Appetidix to this work,
containing a view of the causes which have led to

the decline of arts and manufactures in Spain, in 4
vols. 8vo. Of these two great works, the Discurso
sobre elfomento de la industria popular, and Discurso
sobre la educacion Popular de los Artesanos, Dr Ro-
bertson speaks as follows :

" Almost every point of
importance with respect to interior police, taxation,

agriculture, manufactures, and trade, domestic as

well as foreign, is examined in the course of them ;

and there are not many authors, even in the nations

most eminent for commercial knowledge, who have
carried on their inquiries with more thorough know-
ledge of those various subjects, and a more perfect

freedom from vulgar and national prejudices, or who
have united more happily the calm researches of phi-

4 F

Canipo*

manes.

I



594 CAM
Campo- losophy, with the ardent zeal of a public-spirited ci-
•n^je* tizen." (History of America.)

Camnn. above seem to be the chief productions of
the pen of Camporaanes ; but, besides these, he
was author of several other pieces on historical and
literary subjects ; and he published a complete edi-

tion of the voluminous works of Feyjoo, to which
he prefixed an account of the life of that learned
Benedictine.

CAMUS (Charles Stephen Louis), a mathe-
matician and mechanician : born at Cressy en Brie,

nearMeaux, the 25th August 1699; son of Stephen
Camus, a surgeon of that town, and Margaret Mail-
lard.

His taste for practical mechanics was very early
demonstrated by a singular ingenuity in the con-
struction of a variety of little machines, with which
he amused himself ; and he soon felt so strongly the
value of mathematical studies, that he urged his pa-
rents to find the means of sending him to a school
where he might apply to them. In compliance with
his wishes, he was placed, when he was little more
than, ten years old, at the College de Navarre, in

Paris : and in two years he acquired knowledge
enough to become an instructor of others, and to re-

lieve his friends from all further expence in his edu-
cation. He was assisted, in the pursuit of the higher
departments of the mathematics, by the celebrated
M. Varignon ; and he particularly applied himself
to civil and military architecture, and to astro-

nomy.
1. The first result of his studies that was destined

for the public eye, was an essay On the Masts of
Ships, a subject which had been proposed in 1727
as a prize question by the Academy of Sciences.
This essay was received with considerable appro-
bation, and was inserted in the second volume of
the Collection of Prize Memoirs : shortly after,

the author was made an Adjunct, or Subassoci-
ate, of the Academy, in the department of Mecha-
nics.

2. In 1728 he brought forwards a memoir on the
Living force of bodies in motion, in which he con-
cludes, from considering the actions of springs, and
other similar powers, that its true measure is the
product of the mass into the square of the velocity,

as Leibnitz maintained : this product being also pro-
portional to that of the force into the space through
which it acts, while the momentum is proportional to

the force and the time conjointly. In December
1730, M. Camus was appointed Professor of Geo-
metry to the Academy of Architecture, and a few
years afterwards he became Secretary to the same
body.

S. The Memoirs of the Academy for 1732 contain a

short paper on a Problem proposed by M- Cramer,
respecting the <ietermination of two curves bearing

a particular relation to each other. It was the cus-

tom of the age to consider exercises of this sort as

tiials of strength, to which it was incumbent on all

geometricians to submit, for the honour of the coun-
tries in which they lived, and of the societies to

which they belonged. The author was elevated

in ,1733 to the rank of an Associate of tlie, Academy,

CAM
together with Clairaut, over whom he even obtained Camii
some advantage in the ballot. V^*y4

4. He communicated to the Academy, in the same
year, a valuable paper on the Teeth of Wheels. La-
hire had already laid the foundation of the investiga-
tion on its true basis, and had pointed out the use
of different epicycloidttl curves for the forms of the
teeth of wheels in different circumstances : and M.
Camus, in this essay, enters into some further in-
quiries, particularly with regard to the best propor-
tions for the length of the teeth, and the compara-
tive diameters of the wheels : a discussion for which
his intimate acquaintance with the art of the clock-
maker made him particularly well qualified. In
1736 he accompanied Maupertuis and Clairaut in the
expedition to Lapland, for the measurement of a de-
gree of the meridian ; and he was enabled to render
them very essential service, not only as a geome-
trician and an astronomer, but also by his skill in
various departments of the mechanical arts, which
became particularly valuable in so remote a situation.

5. M. Camus directed his attention in 17S8 to the
well known but interesting mechanical phenome-
non of a Pistol ball piercing an open door, without
causing any very sensible motion in the door, and
published a paper on the subject in the Memoirs of
the Academy, He justly observes, that the effect of
any force depends, not only on its magnitude, but al-
so on the time for which it operates; and that though
the impulse of the ball must tend to carry the door
before it, with a force paramount to the resistance
which it opposes to the ball, yet the time of the ac-
tion of this force is too short to produce a sensible
effect on the whole mass of the door. 6, 7. In 1739
he presented to the Academy two hydraulic me-
moirs, the one on Water buckets, the other on Pumps.
In the latter he investigates the diameter of a valve,

capable of transmitting the greatest quantity of wa-
ter, within a given barrel ; a valve which is too large
not being at liberty to rise to a sufficient height.

8. He inserted in the Memoirs for 1740 a confu-
tation of a Mechanical fallacy, which has misled
many of the enthusiasts who have bewildered them-
selves in the search of a perpetual motion : demon-
strating, that when a number of weights are caused
to descend, in any imaginable paths, at a greater
distance from the centre of awheel than they ascend,
the number of the weights descending at any one
time must always be smaller than those of the \

weights ascending ; and in such a proportion, as per-
fectly to compensate for the mechanical advantage
apparently gained by the greater distance. In the
following year he was received into the number of
the Academicians, in the department of Geometry,
on occasion of the resignation of M. Fontenelle.

9. He published also, in the Memoirs for 1741, an
account of a Gauging ride, for measuring barrels of
different forms, by simple inspection of the logarith-

mic scales engraved on it, observing only some easy
rules for their adjustment, according to the general
nature of the solid. 10. In 1746 he presented a
Report, in conjunction with M. Hellot, on the Length

of the Standard Ell, which was thought worthy of
being inserted in the collection of the Academy.
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.11. We find among the Memoirs fpr 174.'?' an essay

of M. Camus on the Tangents of Curves having se-

^ veral branches, crossing each other ; which frequent-

ly require, for their determination, the use of fluxions

of the higher orders, the first fluxions of the absciss

and ordinate vanishing together. M. Saurin had

before given a similar solution of the problem, but

had not attempted to explain the metaphysical

ground, upon which the apparent paradox is recon-

ciled to the general principles of the differential me-

thod.

12. M. Camus also assisted in several determina-

tions and reports which were referred at various times

to committees of the Academy ; and particularly in

the remeasurement of M. Picard's base from Ville-

juif to Juvisy, which was performed by eight mem-
bers, and recorded in the Memoirs for 1754'.

13. The latter years of his life were much occu-

pied in various engagements connected with the of-

fices of Examiner in the schools of the Royal Engi-

neers and in that of the Artillery, to which he was

nominated by the King. He undertook, for the ad-

vantage of the students in these schools, the labo-

rious task of reducing into a uniform system a com-

plete course of mathematical study, in which the

geometrical method was as much as possible observ-

ed, and which is considered as highly creditable to

his talents and exertions : it was entitled Coicrs des

Mathematiques, 4 vols. 8vo. 14. He also published

an Elementary ivork on Arithmetic.

In person M. Camus was tall ; his countenance

was agreeable ; his manners firm, and occasionally

somewhat warm ; but he was far from being either

morose or vindictive. He was elected a foreign

member of the Royal Society of London in January

1764. He married, in 1733, Mad'^ M. A. M. Four-

rier, and had four daughters, the eldest of whom
was married to M. Pagin ; the others died young.

His last illness was supposed to have originated from

a Cold, taken in a professional journey, during the

hard winter of 1766; and to have been aggravated

by affliction for the loss of his surviving daughter

:

he died a few months after her, on the 4th May I768.

He left a variety of manuscripts, demonstrative of

his habitual diligence, and of the extent of his re-

searches ; but not deemed of sufficient importance to

meet the hazards of posthumous publication. (Hist.

Acad. Par. I76S.F. 14>4>.) (m. e.)

CANADA. In the Encyclopedia will be found

an account of the settlement and early history of

Canada, with other particulars relative to the nature

and productions of the country. At present we
propose to add such further information as we have

been enabled to collect from the works of recent

travellers.

In the year 1791, the territory formerly dis-

tinguished by the general name of Canada, was di-

vided, by an act of the British Parliament, into the

two provinces of Upper and Lower Canada. These
^re coinprehended within the 61" and 81° of west

CAN 595

longitude from London, and between 42"^ 30' and Canada.

52" north latitude ; and are computed to extend from ^^'V"**^

east to west about 1400 miles, and from north to south

from 200 to 400 miles.

The province of Lower Canada lies between 45" Lower Ca-

and 52° of north latitude, and between the 63° and"^****

81° of west longitude. On the north it is bounded

by the territory of East Maine ; on the east by the

Gulf of St Lawrence, the river St John, and part

of the Labradm- coast, now annexed to the govern-

ment of Newfoundland; on the south, by New
Brunswick and the territories of the United States,

namely, the district of Maine, the province of New
Hampshire, the state of Vermont, and the state of

New York ; on the west, by a line which separates

it from Upper Canada, commencing at a stone

boundary on the north bank of the Lake St Francis,

in St Lawrence river, thence north to Ottawa river,

which it ascends to its source in Lake Temiscaming,

and from thence due north, till it strikes the boun-

dary-line of Hudson's Bay, including all the terri-

tory to the westward and southward, commonly
known under the general name of Canada. This

province is divided into the districts of Montreal,

Three Rivers, Quebec, and Gasp6, which by pro-

clamation of the Government were, in 1792, subdi*

vided into the following twenty-one counties, viz,

Bedford, Buckingham, Cornwallis, Devon, Dorches-

ter, Eppingham, Gaspe, Hampshire, Hertford, Hunt-
ingdon, Kent, Leinster, Montreal, St Maurice, Nor-
thumberland, Orleans, Quebec, Richlieu, Surrey,War-
wick, and York. The minor divisions are, 1st, The
seignories, or the original grants of the French Go-
vernment under the feudal system, which, in the year

1721, were again partitioned out into parishes. The
limits of these last, however, have not been very strict-

ly adhered to, portions ofancient parishes having been

from time to time constituted into new ones. 2d, The
townships or grants of land made by the English Go-
vernment since the year 1796, in free and common
soccage.

The following are the boundaries of Upper Ca- Upper Ca^

nada : On the east, it is bounded, since the year

1791> by Lower Canada; on the north-east, by the

Grand or Ottawa river, which is tlie common boun-

dary between it and the lower province; on the

north, by the territories of the Hudson's Bay Com-
pany; on the south and south-east, by the United

States of America, although the common frontier

between these two states is far from being well defin-

ed. It is merely an imaginary line, beginning at the

village of St Regis on the St Lawrence, in the 45th^

of north latitude, passing up the middle of this river,

through Lake Ontario, the Niagara river, and Lake
Erie, and continuing thence through the middle of the

water-communication intoLakes Huron and Superior,

along the middle of the chain of lakes which leads

to the Lake of the Woods, and from thence due
west to the river Mississippi.* The treaty of 1815
provides for the revision of this boundary-fine. On

* This is the boundary fi.red by the treaty of 1783, when the country was. little known, and it is there-

fore erroneous ; the Lake of the Woods being to the north of the sources of the Mississippi. A line drawn
due w*5t from this lake would never strike the Mississippi.
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^^Canada^ the west and north-west, no limits have been assign-

^
;
and Upper Canada may be supposed, therefore,

to extend, in this direction, as far as the Pacific and
Northern Oceans.
Upper Canada is divided into eight districts,

namely.

Eastern,

Johnstown,

Midland,

Newcastle,

The Home,
Niagara,

London, and
The Western.

These again are subdivided into twenty-three
counties, namely,

Glengary,

Stormont,

Dundas,
Prescott,

Russel,

Grenville,

Leeds,

Carleton,

Frontenac,

Lenox,
Addington,

Hastings,

Prince Edward,
Northumberland,
Durham,
York,
Norfolk,

Oxford,

Middlesex,
Lincoln,

Haldimand,
Kent, and
Essex.

These contain 159 townships, exclusive of Indian
lands, and certain other portions that are reserved
for the Crown, and the maintenance of the Protest-
ant clergy. The quantity of land in each township
is computed by Bouchette, in his valuable and ela-

borate work on Canada, to amount, on an average, to

61,600 acres, making the whole amount to 9,694,400
acres; of which 3,000,000 of acres are granted in feu
and common soccage, 2,769,828, are reserved for

the Crown and clergy, and 3,924,572 still remain to

be granted.

General The country of Canada is intersected by moun-

thTcou"^
tainous ridges, M'hich extend from the coast far into

t'y-
^^^^ interior, and between these lie extensive valleys,

which are generally pleasant and fertile. On the
southern shore of the St Lawrence, a ridge of heights
rises near the eastern extremity of Lower Canada,
which runs close to the river for upwards of 100
miles, and forms its rugged banks as far as Cape
Tourment, about 30 miles below Quebec. Here
the ridge, taking a direction west south-west, termi-

nates on the river Ottawa, about 38 leagues above its

confluence with the St Lawrence
; extending west-

ward from Cape Tourment along the course of the

river about 300 miles. The tract of country lying be-
tween it and the St Lawrence, which may be estimat-

ed at from J 5 to 30 miles in breadth, is beautifully

picturesque, well watered, and level. Tov/ards the
westward, more especially, it may be considered, both
in respect to population, soil, and skilful cultivation,

as the choicest part of the province.

That part of Canada which lies on the north side

of this ridge, is comprehended within the Ottawa
river on the north-west, the 81st parallel of west
longitude, and the 52d of north latitude. It is inter-

sected by another and higher range of mountains,
which runs into the interior in a north-west direction,

at the distance of about gOP miles from the former

ndge, and which forms the height of land by which Ca
the tributary streams of the St Lawrence are divid-
ed from those that fall into Hudson's Bay. Of this
extensive wilderness, which has been but imperfect-
ly explored, all that we know is, that it is covered
yvith immense forests, whose dreary solitudes are only
mterrupted by hunting parties of wandering savages.

^
On the south side of the river St Lawrence, a

ridge commences nearly lOO miles below Quebec,
taking a south-west direction

; and, opposite to this
city. It is about 10 leagues distant from the river.
The intervening country is a fertile and well-culti-
vated level, with several insulated hills, or rather
rocks, of a singular form, and thinly covered with
small trees near their summits. The same chain,
continuing in a south-west direction, crosses the
boundary-line between Canada and the United States
to the west of Lake Memphremagog, and proceeds
in the same course until it meets with the Hudson
river. The tract between this ridge and the St
Lawrence, with the exception of some occasional
ndges, is nearly level

; and, from the richness of its
soil, is covered with populous and flourishing settle-
ments.

Beyond this ridge, at about the distance of 50
miles, is another and a higher ridge, generally deno-
minated the Land's Height, as it divides the tribu-
tary streams of the St Lawrence from those which
flow towards the Atlantic Ocean, and its summit is
also supposed to constitute the boundary-line be-
tween the territories of Great Britain and the United
States. This range of mountains commences near
Cape Rosier, in the Gulf of St Lawrence, and, run-
ning into the interior in a direction nearly parallel
with the course of the river, and with the former
chain, it terminates upon the eastern branch of Con-
necticut river, being in length nearly 400 miles. The
country lying between these two ridges, varies in its
quality and fruitfulness, according to its peculiar si-
tuation. From the 45th degree of north latitude,
which is the boundary-line between Canada and the
United States, to the river Chaudiere, within a few
miles of Quebec, there is a tract of excellent and
fertile land, divided mostly into townships, many of
which are settled and under cultivation. This part
of the country, both from its luxuriant soil, and from
the great advantage of its being contiguous to the
United States, and its comprehending the main roads
and principal points of communication between the
two territories, will probably become the most flou-
rishing portion of the province. From the river
Chaudiere eastward to Lake Temiscouata, the land
is broken, irregular, and of an indifferent quality

;

interspersed, however, with some good and produc-
tive tracts, of which the returns would amply repay
the expences of cultivation.

From Lake Temiscouata eastward to Cape Rosier,
in the Gulf of St Lawrence, the country has been
but partially explored. But it appears generally to
be of a rugged and mountainous character, and such
parts of it as are known exhibit an appearance of
sterility which holds out po encouragement to the
labours of the farmer. On the banks of the St Law-
rence, however, some fertile spots are to be found, on
which settlements might be established with advan-
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tage. On the south side of the vidge, down to the
' shores of Gaspe and Chaleur Bay, the country is ge-

nerally barren and mountainous, interspersed with

occasional spots of excellent land, some of which,

especially those on the shores of Chaleur Bay, are

well settled. They contain about 3000 inhabitants,

most of whom, being employed in the fisheries, be-

stow comparatively little attention on agriculture.

That portion of Upper Canada which has been

laid out into townships, extends from its eastern

frontier along the north shore of the river St Law-
rence, Lake Ontario, Lake Erie, Lake St Claire, and

the communication between it and Lake Huron, in

length about 570 miles, and its breadth towards the

north varies from 40 to 50 miles. Through the

whole of this track the soil is excellent, and is not

exceeded by any other part of the American Conti-

nent. It generally consists of a fine dark loam, mix-

ed with a rich vegetable mould ; but it is so happily

varied as to present situations adapted to every spe-

cies of produce. For about 170 miles from the east-

ern frontier of the province to the head of the Bay
of Quinte, on Lake Ontario, the land is spread out

into an almost uniform level of great beauty, which
rises only a few feet from the bank of the St Law-
rence. It is well watered in almost every direction

by numerous streams, which are generally navigable

for boats and canoes, and which, at the same time,

present the niost desirable situations for the erec-

tion of machinery. From the Bay of Quints, about

40 miles from the eastern shores of Lake Ontario

to its western extremity, runs a longitudinal ridge of

no great elevation, and of inconsiderable breadth.

Another ridge, called the Queenstown Heights, ex-
tends eastward along the southern shores of Lake
Ontario, between these and Lake Erie, into the State

of New York. This range never rises in any part

more than l60 yards above the level of the lake.

The country which lies between the two lakes of On-
tario and Erie, and which extends round the western
extremity of Lake Ontario to the Bay of Quinte,

comprehending the Newcastle, the Home, and the

Niagara districts, or nearly one-third of that portion

of the province which has been surveyed, and laid

out into townships, is watered by a number both of
large and small streams. The land throughout is

uncommonly rich and fertile, and already contains a

number of flourishing settlements.

The remaining part of the tract we have been de-

scribing, which extends along the southern shores of

Lake Erie, from the river Ouse to the Lake and
River of St Clair, is a complete level, abounding in

the most advantageous situations for settlements ; and
those places which are already occupied and under
tillage, equal any part of either province, for the

plentiful crops and thriving farms with which they
abound. That portion of the country which lies

between Lake Erie and Lake St Clair is, perhaps,

the most delightful in the whole province. The fer-

tility of the soil,—the diversified and luxuriant scene
which everywhere opens to the view,—the excellent
fish which abound in the rivers, and the profusion of
game in the woods, combine to attract a continual
iupply of new settlers to this highly favoured tract.

Canada.Beyond these cultivated parts of Upper Canada,

there are large tracts of land, stretching far to the

northward, covered with immense forests, the haunt

of wild animals and of wandering savages. But

these regions, though they have never been explor-

ed by the Europeans, are known to spread out into

valleys of a rich and fertile soil, more especially in

the country skirting the south-west shore of the Ot-

tawa river. They are also watered by many streams,

some of a large size, which flow both into Lake Hu-
ron, and into the Ottawa river. The course of these

rivers is not, however, sufficiently known, to be

traced with accuracy on the map. In those unex-

plored countries all sorts of timber are found in the

greatest profusion. The oak, beech, walnut, ash",

hickery, maple, elm, pine, sycamore, birch, and

many other sorts, grow to the largest dimensions,

which is the best proof of the fertility and vigour of

the soil in which they have taken root.

The rivers and lakes of Canada are stamped with Rivers,

a peculiar character of grandeur. The great river

St Lawrence issues from Lake Superior, and flow-

ing successively through Lakes Huron, Erie, and On-

tario, falls into the ocean after a course of 2000

miles. Its course is through a long and narrow val-

ley, in which, also, are contained the great lakes from

which it derives its ample stream. This valley

seems to have taken the form of the immense col*

lection of waters of which it is the depository ; it

is closely encompaissed on every side, except on that

through which the river makes its way to the sea, by
different ranges of mountains, which completely en«

circle the great lakes at the distance, in some points,

of not more than sixty miles, and shutting them up
from the interior, form the dividing ridge between

the tributary streams of the St Lawrence, and those

which flow north and south into Hudson's Bay and

the Mississippi. The prodigious volume of water

which the St Lawrence rolls into the ocean, and the

extent to which it is navigable, give it the pre-emi-

nence over all the other great rivers of the American
Continent. Its breadth, at its mouth, may be rec-

koned 90 miles, and at Saguenay river, 260 miles

higher up, it is still 18 miles broad. It is navigable

with safety for ships of the line 400 miles from its

mouth, and, to Montreal, l60 miles further, it is na-

vigable, with very little difficulty, for ships of 600
tons burden. For vessels of a larger size the navi-

gation is intricate and dangerous. The St Lawrence
is diversified by numerous islands, and its shores

alternately present the pleasing view of flourish-

ing settlements, and of sublime and picturesque

scenery.

The tract of country which the St Lawrence
drains of its waters, is confined, both on the north,

and more especially on the south, by ranges of

mountains which run along its whole extent; so that

there is no adequate space for the formation of such

immense tributary rivers as pour their waters into

the Amazons, the Plata, or the Mississippi. It will,

accordingly, be found that the main stream of the

St Lawrence is not increased by such vast accessions

from the tributary waters of the territory through

which it flows, as those last mentioned rivers.- The
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principal rivers which it I'eceives from the north, are

the Ottawa, the Masquinong§, the St Maurice, the

St Ann, the Jacques Cartier, the Saguenay, and the

Maniconagan. From the south, it receives the Sal-

- raon river, the Chateaugay, the Chambly or Richheu,

the Yaraaska, the St Francis, the Becancour, the

Du Chene, Chaudiere, and Du Loup. Of these,

the Ottawa and Saguenay are important rivers, and
bring a great accession to the stream of the St Law-
rence. The Saguenay is a broad, deep, and uncom-
monly rapid river. At its mouth it is only one

mile broad, but is said to be of unfathomable depth,

attempts having been made to find the bottom with

500 fathoms of line, but without effect. About two
Jniles higher it has been found to be from 130 to

240 fathoms deep. The Ottawa is also a large and
important river. It has its rise from several lakes in

Upper Canada, and, rushing over a bed of remarkable

declivity, falls into the St Lawrence a few miles

above Montreal.

No country in the world contains such immense
depositories of fresh water as Canada. Its lakes are

not only numerous, but they are unequalled in mag-
nitude by those of any other country in the world.

Lake Superior, which is of a triangular form, is S81

miles in length, and l6l broad. Its circumference

is above 1100 miles, and it is equally remarkable for

the transparency of its waters and for their extra-

ordinary depth. Lake Huron yields but little, in

point of extent, to Lake Superior. Its greatest

length from west to east is 218 miles ; at its western

extremity it is less than 100 miles, and at about 100

miles from its eastern shore it is scarcely 60 miles

broad ; but near the centre it extends southward to

the breadth of 180 miles. Its circumference, mea-
suring all the bendings of the coast, is about 812
miles. At the western angle of Lake Huron is

Lake Michigan, which is 262 miles in length by 55
in breadth, and whose circumference is 731 miles.

Lake Erie, which is connected with Lake Huron by
the river Detroit, extends from southwest to north-

east 231 miles. It is 63^ miles in breadth where it

it is broadest, and is 658 miles in circumference.

From the north-east extremity of Lake Erie, the

communication to Lake Ontario is by the Niagara

river, and is 86 miles in length. This lake is 171

miles in length, its greatest breadth is 59^t and its

circumference is 467 miles. In the interior, the

country is covered with numerous smaller lakes,

which are so connected, that, by the help of short

pontages, and other expedients, a navigable commu-
nication, by means of canoes, is carried to the Lake
of the Woods, Lake Winnipeg, and onwards to the

distance of several thousand miles in the remote re-

gions of the north-west country.

In Canada, the opposite extremes of heat and

cold are felt in all their exeess. The greatest heat

experienced during the summer is from 96' to 102

degrees of Fahrenheit in the shade ; but the usual

summer heat varies from 75 to 80. Id the winter,

the mercury sometimes sinks to 31°, and it has even

been known to fall so low as 36° below Or It never

continues, however, above one or two days at these

extremes, and it is not above once or twice in a sea-

son that this excessive cold is felt. The medium
temperature of winter may be estimated, in general, ^

to be from 20 degrees above to 25 degrees below 0.

The pure air and cloudless sky, which always ac-
company this intense frost, make it both pleasant
and healthy, and render its effects on the human
body much less severe than when the atmosphere is

loaded with vapours. In the vicinity of the sea, to-

wards the eastern coast of Lower Canada, fogs are
frequently brought from the gulf of Lawrence, by
the easterly wind. But to the westward they sef'

dom prevail, and even at Quebec they are almo&t
unknown. In Canada, the spring, summer, and au-
tumn are comprehended in five months, from May
to September. The rest of the year may be said to

consist wholly of winter. The summer commenccA
in May, and ends with September. In October,
frost begins to be felt, although during the day, the
rays of the sun still keep the weather tolerably warm.
In the succeeding month of November, the frost in-

creases in rigour, and one snow storm succeeds
another, until the whole face of the country is cover-
ed, and the eye looks in vain for one solitary spot of
verdure whereon to rest. These storms are gene-
rally accompanied* by a violent tempest of wind,
which, driving along the snow with immense veloci-

ty, renders them tenfold more gloomy and terrific.

The most severe snow storms occur in November.
They generally come from the north-east, from the
frozen regions of Hudson's Bay and Labrador. This
gloomy and disagreeable weather frequently con-
tinues to the middle or latter end of December,
when the atmosphere clears; an intense frost suc-
ceeds—the sky becomes serene, pure, and frosty,

and of a bright azure hue, and this cold and clear
weather generally lasts till the month of May. The
snow covers the ground to the depth of several feet,

so that wheel-carriages can no longer be used.
Their place is supplied by carioles, a sort of sledges,

which, being placed on iron-runners, resembling in

their form the irons of a pair of skaits, pass over the
hardened snow without sinking deep. Those car-

riages are generally light open vehicles, drawn by
one horse, to which the snow, after it is trodden for

some time, and hardened by the frost, offers very
little resistance. In these vehicles, the Canadians
travel in the most agreeable manner, and with incon-
ceivable rapidity. So light is the draught, that the
same horse will go in one day 80, and sometimes 90
miles, and the inhabitants of this cold climate al-

ways take advantage of the winter season, when they
can travel so easily and expeditiously, to visit their

friends who live at a distance. Covered carioles are
sometimes used to protect the travellers from the wea-
ther. But, in general, open carriages are preferred.

About the beginning of December, all the small

rivers are completely frozen over and covered with
snow. Even the great river St Lawrence is arrest-

ed in its course, and from the beginning of Decem-
ber till the middle of April, the navigable communi-
cation is interrupted by the frost. During this pe-
riod, the river from Quebec to Kingston, and be-
tween the great lakes, except the Niagara and the

rapids; is wholly frozen over. The great lakes are
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haila. never entirely covered with ice ; but it usually shuts

^ up all the bays and inlets, and extends many miles

towards the centre of those inland seas. In Lake

Superior, which is furthest to the north, the ice ex-

tends 70 miles from the shore. It is seldom that

the river is frozen over below Quebec. But the

force of the tides is continually detaching the ice

from its shores, and those immense masses are kept

in such constant agitation that navigation is ren-

dered quite impracticable. In some seasons, though

rarely, the river is frozen completely over below

Quebec ; and this happens when large masses of ice

come in contact, and till the whole space between

one side of the river and the other, in consequence

of which the whole becomes stationary. If this

takes place at neap tides, and in calm weather, the

intense frost gives it solidity before it can be de-

ranged by the rising tides ; and when it has stood

some days, it remains firm and immoveable, till it is

dissolved and broken up by the warmth of the April

sun. When the river is frozen over, it is of great

advantage, both to the inhabitants of Quebec, and to

those of the adjacent country, as it affords an easy

mode of transporting into the town all sorts of bulky

commodities, such as fire-wood^ and other produce.

It thus reduces the price of those necessary articles

in Quebec, while by diminishing the price of car-

riage, it opens to the produce of the most distant

parts of the country, a quick and easy access to all

the most eligible markets.

The snow begins to melt in April, and the thaw

is so rapid that it is generally gone by the second or

third week. Vegetation then resumes its suspended

powers ; the fields are clothed with verdure, and

spring can scarcely be said to exist before summer
is at hand. In Upper Canada, the winters are much
shorter than in Lower Canada, nor is the cold so in-

tense. The spring opens, and the labours of the

farmer commence six weeks or two months earlier

than in the neighbourhood of Quebec. The climate

is not liable to the same extremes either of heat or

cold, and the weather in autumn is usually favour-

able for securing all the late crops,

rce. The exports from Canada consist chiefly ofoak and

pine timber, deals, masts, and bowsprits, spars of all

denominations, staves, pot and pearl ashes, peltry,

wheat, flour-biscuit, Indian corn, pulse, salt provi-

sions, furs of various descriptions, and other miscel-

laneous articles. The imports are wines, rum, sugar,

molasses, coffee, tobacco, salt, coals, and all sorts

of manufactured articles from Great Britain. The
commerce of Canada has been progressively increas-

ing since it became a British colony. In the year

1769, the value of produce exported amounted to

L. 163,105 ; and it employed 70 vessels belonging to

Great Britain and to her subjects in the different

colonies of North America. Not more than twelve

vessels were engaged at this period in the fisheries

of the St Lawrence, and about six were sent to the

West Indies. In the course of the next ten years,

the trade appears to have greatly improved ; and the

number of vessels employed in 1775 was increased

to 97, containing 10,841 tons. In the succeeding

ten years, the number of vessels which entered the

St Lawrence was diralnlfihed to 57- But in the Canada,

course of another period of ten years, about the ye:u-

1795, not less than 128 vessels were employed in

the commerce of Canada. This increase was oc-

casioned by the scarcity of grain which prevailed

at that time in Britain, and in other countries of

Europe; to supply the augmented demands from

this quarter, there were exported from Canada in

that year 395,000 bushels of wheat, 18,000 barrels

of flour, and 20,000 cwts. of biscuit. The high

prices which were procured for those necessary arti-

cles, gave a powerful stimulus to industry in all its

branches, and by increasing the capital of the colo-

ny, gave it the means of carrying on a more extend-

ed commerce. The following is an account of its

exports and impoi'ts :

For 1797, from Quebec, furs and other

produce - - L. 295,063

Wheat, biscuit, and flour - 45,445

Oak and pine timber, planks and staves 32,144

Pot and pearl ashes - 29,866

Fish, lumber, oil, &c. from Labrador

and Gaspe - - 88,900

Imports from England of manufactured

goods, and West India produce

491,419

338,214

In 1799 and the three following years, large ex-

portations of grain took place. In 1802, 1,010,000

bushels of wheat, 38,000 barrels of flour, and 32,000

cwts. of biscuit were sent abroad ; and the number
of vessels engaged in the trade of the colony was

211, the aggregate burden of which amounted to

36,000 tons. Agriculture in Canada has since been

greatly extended,—the surplus produce has ofcourse

increased, and we find the exports amounting for

I8O7 to L. 813,900; the imports to L. 467,294'.

In 1808 the exports had increased to L. 1,156,060,

and the imports to L. 610,000-

The following is an account of the value of the

exports to the British colonies in North America

during four years previous to 1814 :

—

Brilish Produce. Foreign. Total.

1810, L.1,484,383 L.263,733 L.1,748,116

1811, 1,578,464 266,095 1,844,559

1812, 1,658,531 251,158 1,909,689

1813, 1,134,987 284,032 1,419,019

This includes the exports to Nova Scotia and

Newfoundland, which being deducted, the annual

value of the exports to Canada will not be found to

amount to more than one million. Since the year

1808, therefore, its trade does not appear to have

materially increased. In 1808, the number of ves-

sels which cleared outwards from Britain to Canada

was 179, and the number of arrivals from Canada, in

the same year, was 202. In 1815, those which

cleared outwards amounted only to 132, and those

which entered inwards only to 138. This, however,

is probably owing to accidental circumstances

;

since it cannot be doubted that as the interior ad'
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Canada, vances in population and improvement, there will be
^"^V^^ a corresponding increase of external trade.

Population. ^ ^ong period after its original settlement, the

colony of Canada was neglected by the court of

France, and its administration was left, in a great

measure, to the discretion of individuals. In 1663,

it was raised to the dignity of a royal government,

and from this period its governors were appointed by
a regular commission from the king. Its inhabitants

amounted to about 7000, who, possessing the advan-

tages of a free trade and of regular government, be-

gan rapidly to increase ;
and, in 1714, their numbers

had risen to 20,000. The colony would even have

increased more rapidly, but, by the rashness of its

governors, it was engaged in almost perpetual hosti-

lity with the native tribes, by whose continued in-

cursions the attention of the settlers was distracted

from agriculture to war. Under these disadvanta-

ges, however, its population had increased, in 1759>

when it was conquered by the English, to 70,000.

The conquest of a country must be regarded as a

serious evil, even in circumstances the most favour-

able ; and the revolution which took place, in conse-

quence ofthis event, in the government and political

institutions of Canada, tended, for some years, to

retard its progress. The change of allegiance from

one sovereign to another, was rendered as easy

as possible to the iiahabitants, by the lenient

measures of the conquerors. Their laws were

allowed to remain unaltered. They were secured

in the undisturbed possession of their lands un-

der their ancient tenures, and in the free posses-

sion of their religion. All religious property was

respected, and every concession was made by the

British Government in favour of the peculiar cus-

toms and manners of its new subjects. Under this

judicious management, the country soon began to

improve, and, in the year 1775, its population, in-

cluding the new settlers in Upper Canada, who could

not amount to above some thousands, had increased

to 90,000. In 1814, according to a regular census,

the pi'ovince of Lower Canada contained 335,000

inhabitants. Of this number 235,000 may be reck-

oned native Canadians, descendants of the original

French settlers. The remainder is composed of emi-

grants from various nations, chiefly English, Scotch,

Irish, and American. In the year 1783, the settlers

of Upper Canada were estimated at 10,000, of which

the numerous frontier posts and garrisons constituted

by far the greatest part. After this period, the number

of settlers was augmented by a great accession of loy-

alists and disbanded soldiers, and by emigrants from

the United States, and from Great Britain, so that

in the year 1814 the inhabitants of the province had

increased, according to the most accurate returns,

to 95,000. Since the year 1793, the progress of

this colony has been particularly rapid. In that

year a solitary Indian wigwam stood where the town

of York, the capital of Upper Canada, is now built.

In the succeeding spring, the ground was marked

out for the future metropolis of the country, and it

now contains 2500 inhabitants, and is fast increas-

ing. It is the residence of the chief officers of go-

vernment, both civil and military, and affords many

of the more refined comforts and conveniencies c of Can

life. A newspaper is printed once a week, and ilits
"^^^

markets are well supplied with every necessary froom
the adjacent lands, "which are in a high state of cuhl-

tivation. The other towns of Upper Canada anre
Kingston, Johnstown, and Cornwall. The two laat-

ter contain only sixty or seventy houses, built < of
wood. The town of Kingston was founded in 17844,
and it now presents a front of nearly three quarteers

of a mile in length, and extending in breadth abouut 1

600 yards. It contains 370 houses, and the streetts

are regularly planned, crossing each other at rigl^ht

angles, though they are not paved.
I

At the time when Canada was conquered by Briri- Stale <

tain, the lands throughout the country were univeer- Lande

sally held by feudal tenures, all of which being conn- ^'''^'P^'

firmed by the British Government, still remain i in

force. But the townships and tracts subsequentltly

disposed of, have been, with two or three exceptionas,

granted in free and common soccage. Under thhe
French Government, the lands were held immediatee-
ly fi'om the King, either en Jief or en roture : eacbh
proprietor being bound to render homage to the soo-

vereign, on his accession to the seignorial propertyy.

The revenues of the seigneurs arise from variouus

sources. They are entitled to certain fines fronm
their vassals, which are paid on the alienation of anny
part of the property. In the event of a sale, a sunm
of money equal to a twelfth part of the price, is payy-
able to the seignior, and he has also the right, withh-

in forty days after the sale, to take the property sohld

at the highest price offered,-—a right, however, whicch
is seldom exercised. In the event of new lands hoe-
ing granted, a fifth part of the whole purchase moneey
is payable to the seigneur, which, if paid immediatee-
ly, entitles the purchaser to a deduction of two-thirdds

of the fine. The vassals are also bound to grinnd

their corn at the lord's mill, and this condition i is

found on many occasions to be exceedingly irksomee.
In a large seigniory, for example, there may not bbe
more than one mill ; and though it should be teen
miles distant from the tenant's farm, and althougt^h

he might have his corn ground on better terms aat

some adjoining mill, he is, nevertheless, bound t(to

carry it to the seignior's mill, under a heavy penaltyy.

Another evil of these seignorial rights is, that the^y
are by no means well defined, and that the vassal is.s,

in consequence, subjected to exorbitant and unjus st

demands, when the superior happens to be of a raa-

pacious disposition. In the provincial assembly, thne

propriety of setting bounds to these undefined privi i-

leges has been frequently urged by the Englishh

members. But the French party, attached to oldd

habits, which tliey found conducive to their interests,
j

have hitherto strenuously and successfully resistecjd I

any alteration of the established laws. The seignionr
\

is entitled to receive a tithe of the produce of all thee
j

fisheries which are established within the bounds ot>f
]

his seigniory. He has also the privilege of fellingg

the timber which grows in any part of his seigniory/,
j

for the purpose of erecting mills, repairing roads,s,
|

or constructing new ones, or for any other purposee

of general utility. Many proprietors of seignioriees

have acquired wealth from these revenues, as the salens
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nada. and transfers of knded property have of late years

become numerous.

Lands held by Roman Catholics, under any of

the aforettientioned tenures, are still further subject

to the payment of one tw^enty-sixth part of all the

grain produced upon them, for the maintenance of

their curates, and to occasional assessments for build-

ing and repairing churches. The lands of the

province, which are not held under these tenures,

are subjected to a reservation out of the produce of

two-sevenths, one of which goes to the Crown, and

the other is set apart for the maintenance of the

Protestant clergy.

I and The laws of England, both civil and criminal, were

srn- introduced into Canada after its conquest in 1759 ;

and the criminal code of Britain, which freed the

Canadians from the tyrannical modes of procedure

to which they were formerly exposed, was generally

considered as a most itnportant improvement. But

the civil code of England was not received with

equal satisfaction. The inhabitants were attached

by habit and prejudice to the ancient system by

which property was regulated ;
and, by the act of

1775, therefore, that system was restored. The go-

vernment of the country was, at the same time, vest-

ed in a council, composed of certain individuals,

chosen by the sovereign. In 1792, by the 31st

Geo. III., all the advantages of the British Con-

stitution were extended to Canada. Two houses of

legislature were at the same time appointed,namely, a

legislative council and assembly. The legislative

council of Upper Canada consists of not fewer than

seven members; and that of Lower Canada of not

fewer than fifteen, appointed by the King. The house

of assembly is composed of fifty-two members, who are

1 generally extensive proprietors of land. In the dis-

tricts and counties, the possessors of a property of

the annual value of forty shillings are qualified to vote

;

and in the city of Quebec and the other towns, the

voters must either be possessed of a dwelling-house,

and a piece of ground, of not less annual value than

L. 5 Sterling ; or they must have been settled for a

year, and have paid one year's rent, not under L. 10.

There exists no disqualification in this country for

I any office, or for the exercise of any political privi-

lege, on account of religious tenets ; and great prac-

tical benefit is found to result from this unreserved

toleration, which has the eflect of reconciling the dif-

ferent sectaries to each other, and of abating that

mutual rancour necessarily arising from a system of

exclusion* The executive government consists oi a

Governor, who is generally a military officer, and Com-
mander of the forces, a Lieutenant-Governor., and an

Executive Council, amounting to seventeen, ap-

pointed by the King, and exercising an influence in

the affairs of the province, similar to that of the

Privy Council in the affairs of England. The Gover-
nor has the power to prorogue and to dissolve the as-

sembly. He is also invested with the prerogative of

giving the royal assent or refusal to all acts which
have been approved by the two houses of legisla-

ture.

s and The following table of the roads and distances in
pee. . Canada may be found useful.

VOL. II. PART II.

Roads and Distances in Canada.

From Quebec to Halifax.

Miles.

From Quebec to Point Levi, across the river i

Thence to the portage at Riviere du Cap 121

1

Thence to Timiskuata - - 36
Thence to the settlement of Maduaska 45
Thence to the great falls in River St John 45
Thence to Fredericktown - - 180
Thence to St John's - - 90
Thence to Halifax - - 189|

708

From Quebec to Michillimakinak, at the entrance of

Lake Huron.

Mile.".

To Montreal 184
To Coteau du Lac 225
To Cornwall 266
To Matilda 301
To Augusta 335
To Kingston 385
To Niagara 525
To Fort Erie 560
To Detroit 790
To Michillimakinak 1107

4698

From Quebec to New York, by way of Montreal.

jMileg.

To Cape Rouge * 9
To St Augustin 9
To Jacques Cartier 15
To St Anne's • SO
To Three Rivers 22

— 85
To Riviere du Loup 27
To Berthier 22
To Repentigne 52
To Montreal 18

— 99
To Laprairie - - - 9
To St John's 14
To Isle au Noix 14
To Windmill Point 12
To Savage's Point 6
To Sandbar 20
To Burlington, the first post town

in the States 14

To Skenesburgh
— 89
78

To Fort Anne 12

To Dumont Ferry 24
To Waterford 24
To Albany City 12

— 150
To Hudson City 34

Carry forward, — 184
4 G
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II

Canary
Iclands.

To Rliinebeck

To Poughkeepsie

To Peckskill

To Kingsbridge

To New York

A N
Brought over,

CAN
184

31

17
34
34
15— 165

Canar
Island

The expence of travelling post in Lower Canada

is Is. currency per league. The American packets

on Lake Charaplain, charge from three to four dol-

lars for the passage from St John's to Skenesbui-gh,

a distance of nearly l60 miles, and from Skenes-

burgh the traveller proceeds to New York, in a

waggon or stage, at the rate of 3d. Sterling per

mile.

See A Topographical Description ofthe Province of
Lotver Canada, with Remarks upon Upper Canada,

by Jos. Bouchette, Esq. 1815.—Weld's Travels

through the States of North America in 1795, 1796,
17C)7.—Heriot's Travels through the Canadas, 1807.

—Grey's Letters from Canada.—.Lambert's Travels

in North America, 1814. (o.)

CANARY ISLANDS. In the Encyclopcedia will

be found some account of this Archipelago, so far as

known at the time of its publication. Since that time,

M. Bory de St Vincent has published his Essay on the

Fortunate Islands, in which, besides giving the result

of his own observations, he has collected, with great

industry, all that is to be found in the Spanish writers

on the subject. M. Humboldt also, who, in his way
to South America, ascended the Peak of Tenerilfe,

has communicated, in his Personal Narrative, a num-
ber of learned and curious remarks. From these

sources we have derived a considerable accession of

new materials.

Oiii-iiial In- It is not proposed to follow M. Bory into his spe-

liabiiants. culation concerning the ancient Atlantic Continent,

of which the Canaries appear to him to have com-

posed a fragment ; because the whole theory appears

to us destitute of any solid foundation. He has

collected, however, from the early Spanish historians,

a variety of particulars respecting that singular peo-

ple, called the Guanches, by whom the Canaries

were originally inhabited. They appear to have

considerably surpassed in civilization, both the inha-

bitants of the West India Islands, and those of the op-

posite Continent of Africa. The most remarkable

of their customs, and of which monuments still re-

main, was that of embalming the bodies of their

dead. This operation was performed by extracting

the intestines, washing thewhole bodywith salt water,

and filling the large cavities with aromatic plants.

The bodies were then dried in the heat of the sun,

or, if that were wanting, in a stove. Where this

method was too expensive, corrosive liquids, cal-

culated to destroy the intestines, were merely pour-

ed down the throat previous to desiccation. The
embalment being completed, usually in about fifteen

days, the body was sewed up in several folds of

goat skin, was placed in a chest or coffin, cut out

6

from a single piece of wood, and was finally lodged
in a grotto excavated from the rock, and the

entrance of which was carefully guarded. These
mummies or xaxos, as they are called, when found at

the present day, are of a tanned colour, and usually

of an agreeable odour. They are often perfectly

well preserved, particularly the hair ; the features

are distinct, but drawn back ; the belly sunk. On
being taken out of the goat skins, and exposed to

the air, they fall gradually into dust.

The Spanish authors have translated some speci-

mens of the poetry of the Guanches, which display

considerable imagination and sensibility. The fe-

males appear to have been treated with a i-espect

very unusual among savage tribes. In the island of
Lancerota, a plurality of husbands is said to have
prevailed, as in Thibet. There were a species of
vestal priestesses called Malgades, who were held in

the utmost veneration, and supposed to enjoy pecu-
liar communication with the divinity. The form of
government was highly aristocratic. A tradition

prevailed, that the nobles were created first,, and had
the property of th*^ earth, and of all its productions

vested in them ; after which a supplementary crea-

tion took place of beings destined solely to perform

the office of slaves. They had a king, however, but

of limited power. There are reports of the exist-,

ence, among the Guanches, of a race of giants ; and
the Spanish annals mention one chief who was nine,

and another who was fourteen feet in height ; but

these are evidently fables, such as are found in the'

early traditions of every nation.

The Guanches have long been entirely extinct.

They made a vigorous resistance to the invaders

but the sword of the Spaniards, aided by a pestilen-

tial disorder, soon swept entirely this ancient popu-

lation from the face of these islands.

The information furnished by Humboldt relates Physical

chiefly to the physical aspect and present state of the ^"P^^.y

Canaries, In ascending the Peak of Teneriffe, he
found five zones of vegetation. The first was that of

vines, rising about two or three hundred toises above

the sea. It forms the only part of the island which is

much inhabited, or carefully cultivated. Here corn,

the vine, the olive, the fruit trees of Europe, the date,

the plantain, the Indian fig, the arum colocasia, are

found in a flourishing state. The bread-fruit, cin-

namon, coffee, and cocoa, have been tried with suc-

cess. The second zone, or that of the laurels, con-

tains the wooded part of Teneriffe. It contains four

species of laurel, an oak resembling the quercus

Turneri of Thibet, a native olive, the largest tree of

this zone, and several species of myrtle. The third

zone, beginning at the height of 900 toises, and ex-

tending 400 upwards, consists entirely of a vast pine

forest. The tree resembled the Scotch fir ; but M.
Humboldt, not having an opportunity of examining

the fructification, could not determine whether there

was any thing peculiar in the species. The fourth

and fifth zones, called those of the Retama and the

Gramina, consist of an immense plain, or rather. sea,

of sand, covered with pumice stones and large blocks

of obsidian. In its lower part, are scattered tufts of

the retama {spartium nubigenum of Alton), a beauti-
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ful plant, whose odoriferous flowers render delicious

the flesh of the goats who feed upon them. At

the upper end of the plain, grasses and lichens

faintly struggle against the volcanic matter. At

1530 toises above the sea, they reached a station

commonly called the E^iglish Halt, consisting of

a cavern inclosed between two rocks. Here they

spent the night, suffering considerably from cold.

Next morning, after two hours walk, they came to a

small plain called Alta Vista, where persons called

Neueros were collecting snow for the use of the in-

habitants of the coast. Then began the Maljmys,

a tract entirely destitute of mould, covered with

frao-raents of lava, which, sinking beneath the feet,

reiidered the ascent very laborious. The guides now

earnestly dissuaded them from proceeding farther,

and were found, on examination, never to have them-

selves reached the summit. At the extremity of the

Malpays, however, the travellers came to a small

plain, whence they saw rising the cone of the piton.

This hillock is extremely steep, and is so covered

with volcanic ashes and fragments of pumice stone,

as to render the ascent scarcely possible. They

succeeded only by following a current of old lava,

the wrecks of which formed a wall of scorious rocks,

by grasping the points of wliich, in half an hour, they

reached the top. This volcano appeared to Hum-
boldt the most difficult to ascend of any he had

seen, except that of JoruUo in Mexico.

On arriving at the summit, our traveller was sur-

prised to find scarcely room to sit down. The

crater was inclosed with a small circular wall of por-

phyritic lava, with basis of pitchstone- This wall,

at a little distance, has the appearance of a small

cylinder or a truncated cone. It would have entirely

blocked up the approach to the crater, had there not

been a breach on the cast side, through which they

descended into the funnel. They found it of an ellip-

tic form, 300 feet in length, and 200 in breadth. It

is remarkable, that these dimensions are only a fifth

part of those of the crater of Vesuvius. In fact,

very lofty volcanoes usually throw out th& matter by

lateral openings, so that some of the greatest among

the Andes have very small apertures at the summit.

The inside of the funnel indicated the appearance of

a crater which had not thrown out fire for thousands

of years. There were none of those layers of sco-

riae and ashes, which mark recent volcanic action

;

the floor was strewed with fragments of stony lavas,

which the action of time had detached from the sides.

The strata along the edges were very irregularly

piled over each other, exhibiting various grotesque

ramifications. The inclosing wall is snow white at

its surface, owing to the action of sulphuric acid gas

on pitchstone porphyry. The aspect of the whole

is rather curious than awful. " The majesty of the

site consists in its elevation above the level of the

ocean, in the profound solitude of those lofty re-

gions, and the immense space over which the eye

ranges."

The view from this point is described by Hum-
boldt as interesting in a very peculiar manner. He
observes, " Travellers have learnt by experience,

that views from the summit of very lofty mountains

CAN ti03

Canaiy
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those from the summit of heights which do not ex- ^ ^
ceed that of Vesuvius, Rigi, or Puy-de-Dome. Co-

lossal mountains, such as Chimbora90, Antisana, or

Mount Rosa, compose so large a mass, that the

plains, covered with rich vegetation, are seen only

in the immensity of distance, where a blue and va-

poury tint is uniformly spread over the landscape.

The Peak of Teneriffe, from its slender form and

local position, unites the advantages of less lofty

sum.nits to those which arise from very great heights.

We not only discover from its top a vast expanse ot

sea, but we see also the ibrests of Teneriffe, and the

inhabited part of the coasts, in a proximity fitted to

produce the most beautiful contrasts of form and

colouring. The volcano seems as if it crushed, with,

its mass, the little isle which serves for its basis, and,

shoots up from the bosom of the waters to a height

three times loftier than the- region where the clouds

float in the summer." The remarkable transpa-

rency of the atmosphere Increases greatly the ap-

parent proximity in which the hamlets, vineyardS;,

and gardens on the coast are beheld.

The Peak appeared to Humboldt to be composed

entirely of volcanic products, without any mixture of

primitive rocks. It is peculiarly distinguished by the

vast quantity of obsidian, a substance not found in

the immediate vicinity of almost any other volcano.

It alternates with, and passes into pumice, in a man-

ner which convinced our traveller that pumice was

merely tumefied obsidian. These two rocks, to^

gether with a porphyry consisting of vitreous lava in

a basis of pitchstone, composed the whole upper

part of the Peak. Although the crater was entirely

silent, yet, near the summit, vapour, which conden-

sed into pure water, issued from different spiracles,

called the Nostrils of the Peak.

The active volcanos of Teneriffe are considered

by Humboldt to be merely lateral eruptions of the

great volcano. The only one recently in operation,

is the volcano of Cahorra, situated on the west side

of the Peak. After a long silence, it began its dis-

charge on the night of the 8th of June 1798. A
hollow and stifled sound was first heard, like that of

distant thunder ; then a louder noise, like that of

matter in violent ebullition ; after which another

sound, which resembled a great discharge of artil-

lery. A short interval still elapsed, till the liquified

substances began to ascend. Four mouths were

opened, of which the two highest threw up only red-

hot stones. The third poured out lava, but slowly;

and it is fortunately surrounded by a rampart of

rocks, the interval between which and the volcano

must be filled up, hefore the stream could reach the

cultivated fields.

Humboldt observed the other islands merely by Aspect of

sailing along their coasts. Lancerota exhibited every

mark of having been recently overwhelmed by vol-

canic agency. This appears to have taken place in

1730, when nine villages were entirely destroyed.

The summit of its great volcano did not appear to

exceed 300 toises. The coast of Graciosa is distin-

guished by rocks of basalt 500 or 600 feet liigh,

which frown in perpendicular walls over the oceau,

Islands.
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like the ruins of vast edifices. One of them so ex-

actly resembled a castle, that the French captain

saluted it, and sent a boat on shore to make some
inquiries of the governor.

All the rocks which Humboldt observed, were

thus either volcanic, or of very recent trap forma-

tion. M. Broussonnet, however, who spent a long

time upon these islands, stated, that Gomera was
composed of the primitive rocks of granite and mica
slate. The Grand Canary has never been explored

;

but it struck Humboldt as wearing a diflFerent aspect

from the rest, its mountains being disposed in pa-

rallel chains.

The eastern side of the Island of TenerifFe is en-

tirely naked and barren ; but the northern and west-

ern sides are beautiful and fertile. It does not pro-

duce two-thirds of the corn necessary for its own
consumption, but is supplied from the other islands.

Santa Cruz, the capital, is situated on the eastern

side ; the convenience of the hai'bour and situation

compensating for the barrenness of the surrounding

country. It supports itself by trade, forming, as it

were, a great caravansary between Spain and the

Indies. English ships often touch at this port for

fresh provisions, which are obtained of excellent qua-

lity, though chiefly from the neighbouring island of

Canary. The appearance of this city, which exhi-

bits houses of dazzling whiteness, with flat roofs,

and windows without glass, stuck against a perpen-

dicular wall of basaltic rocks, appeared very un-

pleasing to Humboldt. The streets,, however, are

neat, with foot-walks on each side. The houses

within are remarkably spacious ; the halls and gal-

leries so extensive as, in M. Bory's opinion, to ex-

clude the comfortable feeling of a house, and rather

to suggest that of an open space. The road is ex-

cellent, and forms the chief recommendation of

Santa Cruz. The harbour is well built, but the

landing difficult and even dangerous. The popula-

tion is estimated at 8000 souls.

Laguna is the nominal capital of TenerifFe, and

contains the tribunals belonging to the island ; but

since the volcano of I706 destroyed its port of Ga-

rachico, then the finest on the island, its commerce
has been supplanted by that of Santa Cruz, and it

has been in a state of rapid decline. It still, how-

ever, contains 9OOO inhabitants. The situation is

beautiful, about 350 toises higher than Santa Cruz,

and crowned by a wood of laurel, myrtle, and arbu-

tus, which maintains a delightful coolness. The si-

tuation of Orotova is still finer, and it is refreshed by
numerous rivulets passing even through the streets.

Its aspect, however, is gloomy and deserted, and it

is chiefly inhabited by a haughty race of nobility.

The population amounts to 70OO, with 3000 in its

port of Santa Cruz. The road is bad.

The other islands have been very little examined.

The Grand Canary is said to surpass Teneiiffe in

fertility, but has been much neglected. Its chief

town, Cuidad de las Palmas, contains upwards of

.9000 inhabitants, and is the ecclesiastical capital of

the islands. Lancerota and Fortaventyra^ me the

most arid, and their soil so nearly resembles tJiat of

the African continent, that the camel has been i»-

troduced with success.

C A IST

The following statement is given by Humboldt ot)£ Gant
the progressive population of the different islands
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Nau-

tical

Leagues.

POPULATION
in

1678. 1745. 1768. 1790. .

Teneriffe . . 73 49,112 60,218 66,354! 70,0000
Grand Canary 60 20,458 33,864 41,082 50.0000
Palma . . . 27 13,892 17,580 19,195 22,6000
Lancerota . 26 7,210 9,705 10,0000
Fortaventura 63 7,382 8,863 9,0000
Gomera . . 14 4373 6,251 6,645 7,4000
Terro . . . 7 3297 3,687 4,022 5,0000

Total 270 136,192 155,866 174,0000

The inhabitants are said to be of an active andi
industrious disposition. They have emigrated i^i>

great numbers to the different parts of South Amq-;-
rica, where they are supposed to be as numerous a&s
in their native islands. They are fond of consider.->

ing these as a portion of European Spain, to whosee
literature they have made some not unimportant ad-J.-

ditions, by the labours of Clavijp, Vieyra, Yriarte,^,

and Betanceurt. A most formidable list of prohi-^-

bited books is exhibited at Laguna, but this on»i-

ly whets their avidity after these forbidden treairi-

sures.

The chief article of export is wine ; of which thee
average produce in Teneriffe is estimated by M. Boryy
at 22,000 pipes. Lord Macartney reckons 25,000A
and Mr Anderson (in Cook's I'hh d Voyage) 40,000 ;

;

but this last amount is doubtless greatly exaggerated.!.

A large proportion ig consumed in the island; the ex-

-

port, chiefly to Britain and America, amounts to 80003
or 9000 pipes. The other exports are brandy, rawv
silk, soda, and sonje fruits, which, however, are nott

equal in quality to tliose of Portugal. The revenue 2

amounts to 242,000 piastres. (b.)

CANNON, THE ART OF CASTING. Formerly the 3

mould for casting cannon was of loam, and nowv
is usually made of dry sand. Loam for making j Mouidsi

moulds, is an earth consisting principally of clay. It t

is passed through sieves and then mixed, whilst wet,

,

with horse dung, cow's hair, chopped straw, or ioyyv

cut short; the loam being mixed up with one off

these substances, they are well beat up together on i

a wooden board with an iron bar ; by this addition,

,

the loam becomes susceptible of being dried rapidly /

without cracking. The most attenuated loam is i .

used for the surface of the mould that is to come J
j

in contact with the metal, to the end that the sur- -
\

face may come off smooth. The loam-moulders are ;
\

a particular class of workmen different from the i

common sand-moulders. The business to which i

they are bred, consists in making of loam and off

dry sandj the moulds for steam-engine cylinders,

,

pipes for conveying water, boilers, guns and other '

i

large articles.

Formerly on a tapering wooden spindle, entwine^ ^

|

with straw ropes, a model was made of loam, copied
\

10 I
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exactly from the pattern gttn ; this model was paint-

ed over with a coat of wood ashes mixed with wa-

ter. By means of this coat, no adhesion took place

between the convex model and the loam which was

afterwards applied ; over this coat of ashes, succes-

sive coats of loam were applied, each being dried by

fire before the next was laid on; the whole was

bound externally with longitudinal iron bars, and

with hoops transversely. Over this carcass of iron,

a coat of plaster of Paris was applied. This was

dried, and then the spindle and its envelope of

straw was taken out. The interior convex model

being thus deprived of its core and support, fell to

pieces and was picked out ; and then a hollow mould

of the gun remained. In tliis way the mould for

the body of the piece was formed ; the moulds for

the breech and head were made separately ; these

three parts were joined together so as to form a

complete mould. This method of moulding guns

required the construction of a new convex model for

every gun that was moulded ; It was used in the

French Government founderies of Douai, Ruelle,

wear Paris, and Strasburg, in 1794.

The following method of constructing the loam-

mould, is an improvement on that just rnentioned

:

A model of wood, or to prevent change of form

by moisture, a model of brass or pewter is made
and formed on the turning lathe, with its exte-

rior surface exactly resembling that of the gun,

with its head and the square piece at the casca-

bel ; if the model is of metal, it is made hollow for

the sake of lightness. This model is laid with its

longitudinal axis horizontal, and one half immersed

in a bed of sand ;
upon that part of the model which

projects above the sand, successive coats of loam are

applied and pressed on the model. When the first

layer is dried by fire, a second layer is applied and

dried, and so on till the model is covered with a

coat of loam four or five inches thick. Over this an

iron carcass is applied, and over the carcass another

coat of loam. The mould with the model in it is

now turned, so that the half already covered with

loam shall be lowermost. The plain surface of the

loam which had been in contact with the sand, is

painted over with a coat of blacking, composed of

finely powdered charcoal mixed with clayed water

;

this prevents the adhesion of the flat surface with

the loam that is to be laid on it. A layer of loam

is applied upon the naked half of the model. This is

dried, and several more layers are applied succes-

sively. A carcass is put over the loam correspond-

ing to the carcass of the first half, so that these two

carcasses can be bound together with bolts and

wedge-formed keys, with screw-bolts and nuts, or

tied with iron-wire. When the loam is dry, the

upper half of the mould is lifted ott', the model is

taken out, and the interior surfaces of both parts of

the mould are painted over with blacking ; this pre-

vents the Ipam from being melted, and from adher-

ing to the hot metal. The two halves of the mould

are then put together, and the carcasses are firmly

connected by their bolts ; the whole is thoroughly

dried by fire. When dried, the mould is placed ver-

tically in the pit of the casting house, with the

N O N.
breech lowermost, sand is beat round it for support, ^^annon^

and the metal is poured in at the top of the head. ^"^TV^
This method was practised in the Arsenal of Paris in

1794.
The most approved method of constructmg the Dry Sand

mould of a gun is in dry sand, and this is the me- Moulding,

thod now practised in Britain. Guns cast in loam

do not come from the mould with a surface so cor-

rectly resembling that of the model as those cast in

dry sand, and in order to render the surface correct,

and to remedy defects, it was always necessary to

subject them to the process of turning. In guns

carefully cast in dry sand, the process of turning

might be dispensed with, the gun would then be

strengthened by the outer skin of metal which, ha-

ving cooled more rapidly than the other parts, is the

hardest; this outer skin is also less liable to rust

than the surface laid bare by turning. The mould of

a gun in dry sand, at the same time that it is more

accurate, is also sooner made and dried than a loam-

mould. Dry sand-moulding is a part of the busi-

ness of the loam-moulder.

The sand for dry sand-mouldings is made by mix-

ing a quantity of sharp refractory sand with water

in which clay has been diluted. After the mixture

is thoroughly made, if a handful is grasped, and ori

opening the hand the sand retains the form given it,

then the consistence of the mixture is good. The

sand should have the following quaUties: 1st, It

should not be fusible by the heat of melted cast-

iron ; if it were, it would adhere to the metal, and

make the surface of the gun rough. 2dli/, It must

be sharp, and composed of angular particles ; if the

particles of the sand were round, it would not hold

together on taking out the model. Sdl;^, It must

not contain too much clay, for in that case it would

crack in drying. 4i/j/y, It must contain a certain

proportion of clay to retain the form that the model

impresses on it.

For dry sand-moulding, a pattern of wood may be The Model,

used, turned exactly to the form of the gun ; or to

avoid expansion from humidity, the model or pattern,

as it is termed in the founderies, may be of metal.

Brass or pewter are preferable to iron for making

patterns, as a smooth surface may be more easily

given them, so that they may leave a correct im-

pression and may come out well from the sand.

The metallic pattern is hollow, that it may be lighter

and more easily handled ; it is in different piieces

;

each piece fits into the adjacent piece by a rabbet.

The length of each piece of the model should be

a very Httle greater than the given length of the

corresponding part of the gun ; because the length

of the mould is the length of the gun whilst hot

;

and this is longer than the length of the gun when
it comes to the temperature of the atmosphere, at

which temperature the dimensions of the guns are

given. It has been estimated that some kinds of

cast-iron contract six-huudredths of an inch in a

foot, in passing from the liquid state to the tempera-

ture of the atmosphere. This contraction is not

considerable enough to be taken into consideration

in the diameter of the pattern. The shrinking of

the sand in drying, though not considerable, tends like-
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wise to make the piece shorter, and is another nio-
'''^^\''^^'

tive for making the pattern a little longer than the
dimensions taken from a gun at the usual tempera-
ture. The patterns of tlie trunions are attached to

the pattern of the second reinforce by screws, so as

to be unscrewed and separated when the pattern is

to be lifted out of the sand.

Gun-Boxes. The gun-box,, in which the dry sand mould is

to be formed, is of cast-

iron, and cast in sand. It

consists of several portions
;

each of these portions has

flanges by which it is fixed to

the others, and the whole,

when connected together,

form the gun-box. In the

flanges are holes through
which bolts are passed; the

bolts are secured by wedge-
formed keys ; thus the differ-

ent parts of the box are firm-

ly held together. The two
portions of the gun-box which
contain the breech-ring and
cascabel ai-e single, not being
divided longitudinally. Each
of the other five transverse

portions is divided longitudi-

nally into two. A handle is

fixed to each portion of the
box, for the purpose of mov-
ing it. The upper transverse

portion AA contains the gun-
head. In each of the two
portions BB, which contain
the second reinforce, there is

a lateral projection for the

trunions. The figure repre-

sents the gun-box with the i"' i

breech lowermost, in the posi-

tion in which it is placed when the metal is poured in.

To make the mould, the pattern of the breech is

first placed on a board, and the corresponding por-
tion of the gun-box is put over it, and sand is ram-
med between the pattern and the box. The flat ex-

posed surface of the sand is painted over with black-

ing, which consists of charcoal and clayed water,

that there may be no adhesion with the sand of the

next portion of the mould. The pattern of the first

reinforce is now fitted into the pattern of the breech,

and the corresponding portions of the first reinforce

box adjusted on the flange of the breech box. Sand
is well ramnied, in small quantities at a time, be-

tween the pattern and the box ; and the upper flat

surface of the sand is painted over with blacking.

The mould is completed by adding the remaining

pieces of the model and of the box, one above ano-

ther, ramming the sand, and painting the transverse

surface of the sand at the top of each division of the

box with blacking. The sand must be strongly

rammed and equably, that eveiy part of its surface

may be able to resist the pressure of the liquid me-

tal. Three little wedges are interposed between the

two adjacent transverse portions of the box, that the

sand may project a little, so that after it is dry it

Forming
the mould

rriay be flush with the box ; if this were not done,

there would be an interval between the adjacent

surfaces of the sand, through which the metal would

pass and form a fin.

When every part is moulded, the box is taken to

pieces, and the parts of the pattern are carefully

taken out of the sand, for which purpose they are

first struck with a wooden mallet. Each part of the

mould is then carried separately to the stove to dry.

The stove is a room 12 or 15 feet square, with large

iron doors on one side ; the fire is made in a large

conical grate placed on the middle of the floor ; the

smoke issues by an aperture in the brick ceiling.

The heat in this stove is considerable, but it must

not be so great as to make the boxes red-hot, for

then, by the expansion of the iron, the mould would

be injured ; the moulds take about 15 hours to dry

in this situation. When the moulds are taken out

of the stove, their interior surface is painted over

with a coat of blacking, that there may be no adhe-

sion between the mould and the metal.

The pieces of the gun-box containing the mould
are then taken to the pit, and being carefully placed

the one upon the other by the crane, they are put

together and secured by their bolts. The mould is

placed with the breech undermost ; the axis of the

mould is made perpendicular to the horizon by a
plumb-line, that the weight of the melted metal may
press equably, and not more on one side of the

mould than on another. It is not necessary that

sand should be rammed round the mould, the box

being strong, and its parts firmly bound together, so

as to reqiiJre no additional support. The mould is

now in a position for the metal to flow into it.

through its open end, which is the extremity of the

head. Whether tke gun is to be of cast- iron or

brass, the construction of the mould is the same.

The pig iron from whi'c.h the gun is to be made
is melted in a furnace, called an air-furnace in the

iron-founderies, and termed by son?e authors a re-

verberatory furnace. The flame of pit coal is car-

ried by a current of air, so as to play upon the pig

iron. The stack of the chimney is 40 feet high.

By the pressure of the unrarified external air on the

lower part of the rarified column of air in the fur-

nace and chimney, the current of air through the

liirnace is produced. The grate G is larger than

any other transverse section of the furnace. (Sec

figure next page.) The furnace has three open-

ings, one C, for introducing the coals ; the se-

cond P, which has a sliding brick door, with a

counterpoise, serves for introducing the pig iron.

The third I is for the purpose of stirring the me-

tal, and taking out the melted iron for small cast-

ings by iron ladles coated with clay, and made

red-hot. This third opening has a door of fire brick,

the joints between the door and the door-frame are

luted. In the middle of the door is a hole, through

which the state of the melted metal may be seen.

There is likewise a smaller opening T for letting

out the melted metal.

The furnace and stack are of brick. The interior

of the furnace is a coating of fire brick, 9 inches

thick, detached and separate from the outer coat,

and the other parts of the building, in order that the

Drying.

Stove.

Putting

gellifr

Mon!d.

Air-fiini;



CANNON. 607

inon. heat may not melt the common brick of which the

v""^ outer parts are composed. The fire-brick is made of

refractory clay, which, containing little iron, and lit-

tle or no calcareous matter, burns white, and sustains

a great heat without melting. These bricks are

made of Stourbridge clay, or of a light blueish grey

stratified clay found in the strata that accompany

coal. The clay is first ground, the pieces of iron-

stone picked out, and then made into bricks. In

making the interior coating of the furnace, the bricks

must be built with moistened fire-clay, and not with

lime mortar. The quantity of metal put into the

furnace should be equal to the weight of the solid

unbored gun with its head, and something more in

case of need. It requires a large air-furnace to con-

tain metal enough for one large gun.

lily of The pig-iron for guns should be grey, that kind

(ron. having most tenacity^ white pig-iron is too brittle,

and so hard that the head cannot be cut off, nor the

gun bored.

rging A bed of sand N is made in the furnace on which

the pig-iron is to be laid. The furnace is heated to

a white heat, till the sand is vitrified, which is known
k to have taken place by touching the surface of the

i sand with an iron ringard. The brick door is then

lifted up, and the pig-iron is laid on the bed of sand,

on The heat should be Applied so as to produce a spee-
ild l)e (Jy fusion, for if the iron is long exposed to heat be-

fore melting, a portion of its carbonaceous matter is

burnt, and it passes from the state of grey cast-iron

to that of white. In situations where pit-coal can-

not be had, wood may be used in the air-furnace,

but the heat given by wood is not so great as that

produced by pit- coal. To obtain the most heat that

the wood is capable of affording, it should be well

dried, cut into small logs, and the logs should be

placed with their end upon the grate.

The pig-iron melted by the flame playing on it,

flows down into a cavity L, which has a hole T
opening outwardly, and stopped with clay. When
the hole is forced open by a workman, the metal is-

sues and is conveyed *by a gutter formed of sand to

the gun-mould, into which the melted metal falls

through the open end of the head. The sand form-

ing the gutter should be in a proper state of mois-

ture. If' it is too dry, some pieces of it will be car-

ried away by the metal. Across the gutter is a dam
composed of an iron-plate luted, and dipping a lit-

tle below the surface of the metal to retain the sco-

riae. This dam is driven down to stop the current of

metal when the mould is full. The metal is also

skimmed, as it passes along, by a skimmer, composed
of a rod of iron terminated by a flat semi-elliptical

piece luted and made red hot. It is sometimes the

practice to plunge a piece of green wood for a short

time into the head whilst liquid. This is with a view

to prevent honeycombs, and its action may be to

• metallize any oxidated particles of the metal ; and
that the vapour from the green wood rising to the

surface of the metal may carry with it small air bub-

bles, or other extraneous bodies that would, if they

remained, occasion cavities in the metal,

nation The figure is a transvei'se section of the air-fur-

Fi- nace. C is the opening through which the coals are

introduced. P the opening at which the pig-iron is

thrown in, T the hole through which the metal is

let out. The metal flows into the casting-house.

O the floor of the casting house. In this floor is the

pit in which the moulds of large goods are sunk, that

the metal may flow down into them. I the door, with

a hole in it, for seeing the state of the melted metal.

CatiBon.

G the grate. L the lower part of the cavity of tlit;

furnace, into which the metal, as it is melted, flows.

S steps leading to A, the ash-pit. N bottom of the

furnace lined with sand. H chimney; the height of

the stack is 40 feet from the surface of the ground.

The stack is strengthened in different places by iron

bars, X. F is the mass of building which forms the

foundation built below the surface of the ground to

support the weight of the furnace and stack. R the

surface of the ground out of doors. C P N L H is

the course that the flame takes.

It is better to cast the guns from the air-furnace Air-funiace

than from the blast-furnace ; for in the blast-furnace,
{^q^q^jJ^^^

where the ironstone is smelted, the quality of the

metal is uncertain, and it may vary from one cast to

another, by causes either unknown, or not under the

control of the iron-master. On the other hand, in

the air-furnace, pig-iron of a quality proper for mak-
ing guns is put in, and the quality of the iron is not

materially altered by the process of melting.

The head of the gun is like the jet (gate or geetThe Head,

of the workmen) of any other casting. Whilst the

whole is liquid, the head is a column of liquid metal

that acts by its height, exerting pressure on the me-
tal that forms the body of the gun. The metal sub-

jected to this pressure whilst liquid, is less subject to

porosity when cooled. The head also furnishes me-
tal to fill up the cavities that occur in the piece by
the contraction and crystallization of the metal

whilst it is passing to the solid state. All the great

contractions and crystallizations are thus transferred

to the surface of the head, which is found to be
composed of large cavities, sometimes containing

cast-iron crystallized in a fern-leafed shape. The head
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Canison. also serves to receive any impurities that may have
-^^i'"^ escaped the attention of those appointed to skim the

iron as it flows along the gutter.

In ten or twelve hours, the piece is sufficiently

cool to be removed. It is then stripped of the mould,
and taken to the boring-mill, to undergo the opera-

tions described under our article Boring of Can-
non. Mortars, howitzers, and carronades are mould-
ed, cast, and bored in the same way as long guns.

The English Board of Ordnance is supplied with

iron guns by contract. The contractors are those

iron-masters who offer the guns at the lowest price,

and the guns are cast at their works in the country.

The guns are sent to Woolwich to be examined in

respect to their dimensions, the coincidence of the

axis of the bore With that of the piece, the position

of the touch-hole, atid to undergo a proof by pow-
der. It is also tHed whether water can be forced

through the substance of the gun. If any cavities

called honey-combs be found in the bore, the piece

is rejected. The proofs are at the risk of the con-
tractors, who generally examine and prove the guns
at their works, before sending them to Woolwich.
Unserviceable guns are taken to the triangle, where
a large mass of cast-iron is let fall upon the gun,
from a height of 40 or 50 feet. It is thus broken
into pieces of a size fit for being introduced into the

air-furnace to be re-cast. Some brass guns are cast

and bored in the foundery of the Board of Ordnance
at Woolwich.

Prass Guns. Cast-iron guns have the advantage of not suffer-

ing any injurious alteration from the heat of repeat-

ed firing. Brass guns, when fired rapidly in succes-

sion, droop at the muzzle. Cast-iron guns alone are

used on board British ships ; brass guns are now
principally used for field-pieces. Brass guns, in

strict and precise language, might be called bronze
guns, as the word brass is most commonly used to

denote a composition of copper and zinc, whereas,

In gun-metal, there is generally little zinc, and often

hone. Copper alone is too soft, so that the guns that

have been made of it were cut and furrowed by the

ball in firing. Use is made, therefore, of a mixture
of copper and tin ; this composition being harder
than copper. Copper and tin separately are soft

and malleable ; when combined they form a compo-
sition that is hard and brittle ; and these two quali-

ties are increased by augmenting the relative quan-
tity of tin. Different proportions have been em-
ployed for guns; 10 parts by weight of copper, and
1 of tin, is a proportion that is found to give the re-

quisite hardness, and not too much, nor too great

brittleness. The copper is first melted, and the tin

is added. If the tin were melted first, and the cop-
per added, much of the tin would be oxidated be-

fore the combination took place ; the metal, during

the process, is stirred with a rod of green wood.
Bell-metal is a combination of copper and tin in

ether proportions. It is made hard by means of tin,

in order that it may be sonorous. It contains ^5 per
cent, of tin, and is too brittle and too hard for making
guns In the year 1794 the Revolutionary Govern-
toent of France obtained gun-metal by depriving

beil metal of a part of its tin. Bell-metal was heat-

ed with the contact of air, and stirred to oxidate the

tin ; the bell-metal was thus reduced to the state of Canno

a coarse powder ; this powder was thrown into ano-
ther quantity of bell-metal in fusion ; the metallic
and oxidated copper in the pOwder melted, and was
mixed with the already fused bell-metal ; the Oxide
of tin of the powder remained on the surface. A
melted mass was thus obtained, containing a larger

proportion of copper than the bell-metal, and fit for

making guns.

The mould for brass guns is formed of dry sand,
in the same way as the mould for cast-iron guns al-

ready described. The furnace for melting brass for

guns is a reverberatory furnace, the metal being ex-
posed to the flame. It has no high chimney like the
air furnace for melting iron, the heat required not
being so great as that for melting cast-iron.

Brass guns are subject to melt at the interior ex-
tremity of the touch-hole, by the heat of quick fir-

ing ; and the melted parts are driven out by the ex-
plosion, so as to render the touch-hole too wide.
To prevent this, there is sometimes a bush of cop-
per inserted, and in this bush the touch-hole is dril-

led. The copper being less fusible than the brass,

is not melted by the heat of firing the piece. To
form the bush, a cylindrical piece of copper is ham-
rtiered cold, and made into the form of a male screw.

A hole is then bored, reaching from the surface of

the gun into its bore; the diameter of this cylin-

drical hole is equal to the diameter of the cylin-

der of copper measured from the bottom of the

threads of the screw. The piece of copper is then
screwed into the cylindrical hole, and the touch-hole

is drilled in it.

The improvements in casting cannon, as in other Progre

arts, have been gradual. Formerly cannon were cast Ar

with a core, and this was practised in some founderies ^^^HL^
in Flanders, even in the year 1794. But they are
now always cast solid, experience having shown that

guns cast solid are stronger, and less liable to burst,

and the bore is freer from honeycombs, and more
likely to have the same axis with the piece. The
second of these qualities is still more certainly at-

tained by the practice now in use, of making the
gun itself revolve whilst boring ; in this way, as long
as the boring bar remains unmoved, the axis is

right ; but if the boring bar has a conical motion,
then the point of the bit is out of the axis ; when
the boring bar was made to revolve, the bore might
deviate greatly from the axis. The improvements
in the casting of cannon have kept pace with the im-
provements in the manufacture of cast-iron.

The art of casting iron was known to the ancients,

as appears from a small antique statue of Hercules,

of cast-iron, dug up at Rome. In China it appears
to be practised with a dexterity visible in the Chi-
nese specimens of many other arts. In modern
Europe it has grown with the general advancement
of society, and has latterly attained to a high degree
of improvement in this Island, where individuals

havh)g the command of capital, and the power of

making advances for the salaries of workmen and
the construction of buildings, were induced to

form large establishments for the smelting of iron-

stone, and for the manufacture of cast-iron. In
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Prance cast-iron is little used ; many of the articles

which in England are of cast-iron, being there of

wrought-iron, copper, earthenware, or wood- In

the Prussian dominions, the art of casting statues and
small medals, in cast-iron, is successfully practised.

But in none of the other countries of Europe is cast-

iron so generally used, and nowhere is it manufac-
tured on so large a scale, and with the employment
of so much capital, as in Britain.

Pit-coal has been the main instrument in this ex-

tensive manufacture. As it gives a better heat for

the melting of cast-iron, and saves the great extent

of ground required for rearing wood, the greatest

part of the cast-iron in Britain is now extracted from
the ironstone, and made into castings by pit-coal.

Pit-coal began to be used in smelting of ironsfone

in l6l9' 1'his first operation was performed in Wor-
cestershire, by Dudley, who describes his process in

a book, entitled, Metallum Martis. The manufac-
ture of cast-iron was not much advanced one hun-
dred years after; for in the first half of the eighteenth

century, cast-iron goods were imported into some
part of Britain from Holland. And the Dutch chim-
ney-backs, with the figure of a parrot, are to be seen
in old country liouses in Scotland to this day.

Two kinds of mineral are smelted for iron in

Britain. The first is the haematites of Ulverstone
and the neighbourhood of Whitehaven, which, as it

contains much iron (60 per cent.), is carried by sea

to smelting furnaces in different parts of Britain.

The second is the argillaceous ironstone, which
constitutes some of the strata that accompany pit-

coal. This is more generally used than the haematites.

And it is in the vicinity of the masses of stratified

minerals, which yield coal and ironstone, that the
principal iron-works in Britain are set down. These
strata are found in various parts of the island, and are
portions of that class of depositions called by geo-
logists the coal-formation. A stratum of coal or of
ironstone of considerable extent, is termed, by the coal

and iron masters, a coal-field, or an ironstone-field.

Pit-coal cannot be employed entire in the blast-

furnace; the bituminous part would be conglutinated
by the heat, and the furnace would be choked, and
the materials would no longer descend gradually as

they ought to do. The coal is, therefore, burnt to

Cannon.drive off its bitumen, and it is then in a state of cm-
der and called coak. It requires a larger mass of

coak than of charcoal to smelt ironstone. Hence
the coak blast-furnaces are large, and the machines
employed to blow them are more powerful than the

wooden spring bellows invented in Germany, in

1620, and which continue to be employed in the

charcoal iron furnaces in Germany and France. Bel-

lows connected by leather, and worked by water,

were used to blow the blast-furnaces at Carron, at

the commencement of that establishment in

Sometime after, these bellows gave place to blowing

machines, composed of pistons working in iron cy-

linders, constructed by the celebrated Smeaton, and
described in his Reports. The blowing machines of

the blast-furnaces in Britain are now always com-
posed of pistons moving in iron cylinders. The im -

provements in the steam-engine have rendered prac-

ticable the working of blast-furnaces in situations

where there is no fall of water ; and, on the other

hand, the manufacture of the various parts of nume-
rous steam-engines, has called forth the abilities and
ingenuity of the iron founder.

In consequence of the advanced state of the Eng-
lish cast-iron manufacture, several foreign nations

have been desirous of introducing the English me-
thod, and have procured English workmen for that

purpose. In this way, iron-works, on the English
plan, were erected in Russia, about 1780, in Silesia

in 1790, and in France, at Creusot, near Mont-
cenis, there were three English coak blast-furnaces,

begun about 179O.

The strength of guns depends on the strength ofStrength,
the metal of which the gun is composed, and on the l^alibre,

quantity of metal and the manner in which it is dis- g^^g^"^*"'
posed. This subject is considered in the article ^^^^00.
Gunnery of the Encyclopcedia. The nature of
the subject does not admit of determining with
precision the best weight and length that can
be given to a gun fitted for exploding a ball of a
given weight. Guns of the same calibre are conse-
quently made of different dimensions, even in the
same country. The four tables that follow contain
the weight, length, and other dimensions of British

and of French guns :

Table ofthe Length, Weight, Calibre, and Charges of British Government Iron Guns*

VOL. II.

Len, Weight.

DianiL-ter

of the

Horp.

Diameter
of llif Sl.ol.

Diameter
of the Shot
Gauge.

Charge,

Proof. Service.

42 Pounder gun
F. In. Cwt. Ih. 02. In. In. In. lb. lb.

10 0 67 0 0 7.01

8

6.684 6.795 25.0 14.0
32 Pounder gun 10 0 58 0 0 6.410 6.105 6.207 21.8 10 11
24 Pounder gun 10 0 52 0 0 5.824 5.547 5.639 18.0 8.0
18 Pounder gun 9 6 42 0 0 5.292 5.040 5.124 15.0 6.0
12 Pounder gun 9 6 34 0 0 4.623 4.403 4.476 12.0 4.0
' 9 Pounder gun 9 6 30 1 0 4.20 4.000 4.066 9.0 3.0
6 Pounder gun 9 0 24 0 0 3.668 3.498 3.552 6.0 2.0

'- 4 Pounder gun 6 0 12 I 0 3.204 3.053 3.104 4.0 1.5
' 3 Pounder gun 4> 6 7 1 0 2.913 2.775 2.820 3.0 1.0
' 2 Pounder gun 3 9 4 2 0 2.544 2.423 2.463 2.0 0.11
1 Pounder gun 3 0 2 2 0 2.019 1.293 1.955 1.0 0.6
^ Pounder gun 3 0 1 2 0 1.602 1.526 1.551 0.8 0.3

4 H
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—

Table of the Length, Weight, and Calibre of
^ Iron Ordnance used on Board British Merchant

Ships in 1811.

Leiigtiifrom Diameter of
Bast' 1 Illg to Weight. liore.
Aluzzletnd.

Feet Cwt. lb. oz. Inchis.

9 Pounder gun 5 1 4 2 0 4.2

6 Pounder gun 4 6 9 1 17 3.668

4 Pounder gun 4 0 6 3 21 3.204

12 Pounder car-

ronade 4 0 1 0 1 0 4.52

9 Pounder car-

ronade 4 0 8 1 23 4.11

9 Pounder car-

ronade light 1 Si 6 2 21 4.11

6 Pounder car-

ronade 3 6 6 0 8 3.6

IIL

—

Table ot the Length and Weight of Iron Guns
used in the French Na vy in 1794.

th fro (

tht extreaii Lpiigth of th. >Veight

of the Pom- Head wiH of ^he

mel to exti viiich theG Gun.
mity of IS cast

Pied. Pouce.' Vied. touces / ,bs.

36 Pounder gun 10. S. 0 7190
24 Pounder gun 9- 5F-i

3. 0 5116

18 Pounder gun 8. 10/2 2. 6 4212

12 Pounder gun 8. oil
1 2 2. 6 2995

8 Pounder gun
long - - 8. 7f 2. 0 2382

8 Pounder gun
short - - 7. 5¥ 2. 0 2056

6 Pounder gun
long - - 7. 7tV 2. 0 1733

4 Pounder 6. 2. 0

IV,

—

Table of the Weigh t of Brass Guns used in the

French Land Service, in 1794, and the Weight of
the Head with tvhich they are Cast.

Length from
the extrein. of

Pommel to

estrem. of

Muzzle.

24 Pounder
16 Pounder
12 Pounder
8 Pounder

12 Pounder
8 Pounder
4 Pounder

1 Pounder

) Battering

3 guns

) Garrison

J guns

7 Field

1 pieces

f For light

\ troops

Pied.

no
110
9
8

7
6
4

Pouces

10 fir

9i\

1-9-

10-^

3 10

Weight
of the

Gun.

. lb.

5628
4111
3184
2175
1808
1186

590

266

Weight
of the

Head.

lb.

3100
2600
1800
1200
1235

950
550

250

(V.)

CAR
CAPILLARY ATTRACTION. We had in-*- Capii]

tended, in this place, to examine at some length thee Attrac

different theories which have been proposed in thias
Q^f^^

branch of Natural Piiilosdphy ; but we find that wee ^
must defer this inquiry till we reach the articlee

Tubes, Capillary.
CAPMANY (D. Antonio de), one of the mos6£

eminent of the later writers of Spain, was born in Ca-i-

taionia in 1754. He lived for a considerable time irn

Barcelona, and latterly in Madrid, where he died irn

1810. He ranks high both as a general scholar, andd

as a political writer, and has, indeed, in the latter cha-i-

racter, manifested much more sound and extensivee

views than belong to most of his countrymen. Im
particular, it is to be remarked of him, that he is aU-

most the only native who has endeavoured to exposee

the exaggerations of the earlier writers in regarcd

to the immense population, and highly advancedd

state of agriculture, commerce, and manufactures^,

in that country, in former times. His principail

works, as noticed in the Biographie Universelle, andd

Dictionnaire Universel, are as follows : 1. The art qpf
translating the French into the Spanish languages.

1776, in 4to. 2. The Philosophy of Eloquence:.

1777, in 8vo. 3. History ofthe Marine, Commerce:,

and Arts of the ancient City of Barcelona. The twco

first volumes of this work were published in 1779 ;

;

the two last, which consist of a variety of curiouss

and important documents copied from the archivess

of Barcelona, in 1792. " This excellent work iss

marked throughout with a spirit of liberality and goodi

sense, and distinguished by an attention to philoso-

phical and general views, but seldom displayed hyy

those who ransack archives, and compile papers forr

the use of future historians. We consider it a mostt

valuable addition to the history of the commerce, andi

manufactures of the middle ages." {Edinburgh Re—
vieto, Vol. X.) 4. Historical and Critical Theatre ojf
Spanish Eloquence. 1786—94. 5 vols. 4to. 5. Ai
Dictionary French and Spanish. 1805, in 4to. Thiss

dictionary is prefaced with a critical examination off

the two languages.

Besides these, and some other pieces, noticed im
the Biographical Dictionaries already mentioned,,

there is a collection of tracts by Capmany, not al-

luded to in either of them, entitled Questiones criti"

cas sobre varios Puntos de Hi&toria Econamica, Po"
litica y Militar, published in 1807, and of whichi

there is an interesting account in the tenth volumea

of the Edinburgh Revietv. All Capmany's workss

were published in the Spanish language, and M^e area

not aware that any of them has been translated into)

any other tongue.

CARACCAS, an extensive province of Southi Boiim

America, forming part of the Spanish dominions ini and ^
that country. It comprehends five other subordi-

nate provinces or governments ; namely, the province

of Venezuela in the centre, the government of Ma—
racaibo on the west, Guiana on the south, the go-
vernment of Cumana on the east, and the Island off

Margaretta on the north-east. It is bounded on th^
north from the Cape de la Vela to the point of Pa—
ria, by the Carribbearv sea ; on the east by the Atlan-

tic frem the 12th to the 8th degree of north latitude:;

01
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on the south by Dutch Guiana and Peru, and on the

west by the kingdom of Santa Fe.

This country, extending from the 12th degree of

north latitude towards the equinoctial line, might be

expected, from its geographical position, to be sub-

iect to the utmost violence of the tropical heats, and

to be reckoned almost uninhabitable by a scorching

sun. But throughout the whole continent of Ame-

rica, the general law of the climate is modified by

the elevation of the ground ;
and, owing to this cir-

cumstance, the inhabitants of many parts of the

Caraccas enjoy the temperature of perpetual sprmg.

For this happy singularity in its climate, the pro-

vince of the Caraccas is indebted to a chain of

the Andes, which, commencing near the province of

Quito, traverses the country in its whole extent, and,

gradually diminishing in height in its progress to the

east, finally loses itself in the Island of Trmidad.

This chain of mountains, which varies in breadth

from ten to twenty leagues, is generally of moderate

elevation. In some points it rises to the height of

8000 feet, but its average height is not more than

4500 feet above the level of the sea. These inequa-

lities of height give rise to a corresponding diversity

of temperature ;
owing to which the vegetable pro-

ductions of distant countries, here meeting with a

congenial climate, are frequently found concentrated

within a comparatively narrow compass. At intervals

rich vallies open, and the sides of the mountains are

covered with the finest trees. In travelling into the

interior from the coast, the European experiences

a great and enlivening change from the hot air of

the low countries to the pure and cool atmosphere

which prevails in these mountainous regions. The city

of Caraccas, according to Depons, is 3000 feet above

the level of the sea, and though it is situated in 10°

31' north latitude, so far from being oppressed by

the insupportable heats of the torrid zone, it enjoys

the mild and temperate climate of the southern

countries of Europe. The highest range of the

thermometer in summer is 85°, and in winter 76°,

and the minimum of heat in winter is 52°.

To the south, these mountains are bounded by the

valley of the Orinoco. The country is here extend-

ed into immense plains, known by the general name

of Las Llanos. Those plains afford pasturage to in-

numerable cattle, the proprietors of which reside in

the towns, leaving them to the care of slaves or peo-

ple of colour. This race of men, accustomed to be

almost continually on horseback, and being almost

in a state of nature, in these immense and uninhabit-

ed plains, contract the most disorderly and lawless

habits. Many of them are professed robbers ;
they

are already beginning to form themselves into bands,

and to infest the roads, so as to render travelling

dangerous. In these plains the heat is intense, the

thermometer frequently rising to 110 and even 115

degrees.

The seasons here are divided into winter and

summer, which are not so much distinguished by

cold or heat, as by rainy and dry weather. The

rainy season commences generally in April and con-

tinues till November. These rains are not, however,

without intermission. There are some days in which

no rain falls, and there are others, though they are

not frequent, in which it rains incessantly. It may
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be calculated that, during the rainy season, it rams,

on an average, three hoars each day, and oftener m
the morning than in the evening. The long con-

tinued and drizzling rains of the polar regions are

not known here. But notwithstanding of this, the

rains which in the torrid zone rush down with the

violence of a torrent, produce in one hour about six

times the quantity of water which is ever known to

fall in Europe within the same space. During the

rainy season, the rivers are consequently in a con-

tinual state of inundation ; the channels which, dur-

ing the rest of the year, remain parched and dry,

are now filled with overflowing streams; and the

plain through which flows the' Orinoco, is inundated^

by a sea of fresh water for a space extending 150

leagues in length and 40 in breadth.

For about a century after the acquisition of Terra Agrin.llure

Firma by the Europeans, no attempt was made to
"^^'^^^^^^^^

raise any sort of produce from the soil. Gold and

silver were the great objects of research, and the

pursuit after these superseded evei-y other species of

industry. The adventurers, however, who settled in

the country, not finding a sufficient quantity of the

precious metals to gratify their rapacity, turned

their tlioughts towards the pearl fisheries. Being

speedily disappointed in their expectations of wealtii

from this source, they had recourse to agriculture,

and, on trial, they found the soil of the Caraccas ex-

tremely fertile, and capable of producing ample re-

turns. They began with cultivating cacao, planta-

tions of which were multiplied throughout the

country, and the labours of the planter were so ad-

mirably seconded by a favourable soil, that the pro-

duce was both abundant and of an excellent quality.

Cacao was almost exclusively cultivated till a very

late period. About the year 177*, the culture of

indigo was begun, and it was speedily ascertained,

that the soil was equally well adapted to raise this

valuable produce. Most of the new plantations

were, therefore, prepared for this new species of cul-

ture, and immense plains, till then uncuhivated,

were covered with plantations of indigo. The pro-

fits derived from this trade, and the great concourse

of traders and cultivators, occasioned villages • to

spring up in the desert, and gave to many towns,

such as Maracay, Tulmero, and Victoria, which were

before in a state of decay, the aspect and consistence

of cities. About the same time the cotton plant was

introduced. The cultivation of sugar, tobacco, and

generally of all the other products of the tropical re-

gions, was also commenced. In this fine country, how-

ever, blessed as it is with all the advantages both of

soil and ofclimate, agriculture still languishes. There

is a want of enterprise and active industry among the

planters;—their plantations are committed to the

care of ignorant overseers ; and the Spanish proprie-

tor, who generally resides in town, seldom visits his

estates above once in a year. This carelessness fre-

quently produces embarrassments ; the land is mort-

gaged for the purpose of raising money, and the ca-

pital which ought to be laid out in improved cultiva-

tion, is thus forestalled for the purposes of extrava-

gance. " It is a matter of astonishment," says De-

pons, " that in the most beautiful country in nature,

where everything concurs to promote luxuriance of

vegetation, the plantations should be so inconsider-
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Caraccas, able in magnitude. A planter, whose income a^-"^ mounts to 4000 or 5000 dollars jjer annum, is con-

Sidered rich. There cannot be enumerated twenty
plantations in the Caraccas which yield a greater re-
venue, i t is not, however, that the property is too
much divided. It is rare to see a plantation of which
one-tenth part of its extent is cultivated. It is a
cheerless and painful sight to behold the labour of
three successive centuries crowned with such pitiful
results. On a soil two hundred times less spacious,
mcomparably less watered, and less fertile, and with
not more than one-half the white population, the
French have succeeded in raising, at St Domingo,
ten times more produce than is raised at this day in
the vast province of tlie Caraccas."

of^Wnnri- ^^'f'^""^
the colonial commodities already enume-

vanoiT ^oii^t'T produces vanilla, wild cochineal,
gums, resins, roots, barks, and plants, many of which
are prized for their medicinal virtues. In the moun-
tarns of the interior are found the same kinds of wood
as in the Antilles, and many other kinds peculiar
to the country. The vast forests by which the coun-
try IS covered, contain abundant supplies of timber
for the most extensive ship-yards. All those inex-
haustible resources are, however, useless, owing to the
difficulty of transporting the wood over the trackless
paths of the mountains. These difficulties might be
considerably diminished, if due exertion were made
to clear the channels of the rivers from occasional
obstructions, so as to facilitate the intercourse with
the interior. But there is neither enterprise nor in-
dustry in the country adequate for such improve-
ments. Besides large timber for the construction of
vessels and other purposes, their forests contain ma-
terials for the work of the carpenter and cabinet-
maker, so various, as to embarrass them in their
choice. The beams and joists of houses are, in
general, made from the wood which the Spa-
niards call Pardillo, and in some places they use a
species of very hard oak. Cedar is used for doors,
wmdows, tables, &c.; and, for ornamental furni-
ture, they have several kinds of wood suscep-
tible of the highest polish. Among these is dis-
tinguished the black ebony, Ibund in great abundancem the forests in the neighbourhood of Lake Mara-
caibo. Yellow and red ebony is also common ; but
mahogany is not so abundant as in the West In-
dia islands, and it is, besides, inferior both in re-
spect to its shades and gloss. Iron wood, which
abounds in different parts of the country, is used for
shafts to the wheels of water-mills; for the rollers of
the cylinders used for pressing sugar-canes

; and, ge-
nerally, on all occasions for which wood of extraor-
dinary hardness is required. The red ebony is also
applied to the same uses as the iron wood, and is even
thought to surpass it in hardness. No wood has yet
been found fit for dyeing, except the Brasil wood.
Byt the immense forests which overspread the moun-
tainous parts of this country have not been explor-
ed to any extent. They still continue, for the most
part, to be the exclusive domain of ferocious ani-
mals and venomous reptiles, and we cannot be cer-
tain, until they are more fully known, what hidden
resources they may afford for the extension of cora-
merce, or the improvement of art.

CARACCAS.
On the first discovery of Terra Firma, the pojarl- €;ir,

fishery formed a considerable branch of trade as An ell^
^

as of revenue. The pear/a ronde was found to aboumd Im the shoals Mdiich extend from Cape Paria to tlhat^
of Vela

; and the island of Margaretta, Cubagrua,
Coche, Punta Araya, and the mouth of the Rio la
Hacha, were celebrated for the quantity of peairls
which they produced. The fifth of the produce wvas
clamed by the king, and it was estimated in the bae-
gmning of the l6th century to amount to about
15,000 ducats, which, considering that an extensiive
contraband trade was at the same time carried o5n,
shows the whole amount to have been considerabile!
Till the year 1530, the annual value of the peairls
sent to Europe amounted on an average to 800,0(00
piastres. Towards the end of the 1 6th century,' tlhe
produce of the American pearl-fisheries diminish(ed
rapidly, and, according to some accounts, they we.'re
altogether abandoned bj the year 1683. Varioms
causes were assigned for the decline of this tradle.
But the chief cause seems to have been the increais-
ing scarcity of the oysters which yielded these prre-
cious stones. With such persevering rapacity wfas
this lucrative trade pursued, that the shells were die-
stroyed faster than they could be multiplied. It is
known that the animal which inhabits the pearl-she?ll
does not live above nine or ten years, and it is onlly
in the fourth year that the pearls begin to shom-
themselves. Of these shells, a boat will collect iin
about two or three weeks more than 35,000. AVl
Ceylon, the government only permits the pearl-fislh-
ing to be continued for one month in the course cof
a year

; but on the coasts of the Caraccas there wais
no restriction. The pearl banks were fished at alll

seasons, and the consequence is, that they have beem
abandoned for nearly two centuries. At Cumana iit

is supposed, that, during such a long period of re;-
prieve, the pearl-shells must have been greatly ini-
creased

; and, in 1812, some attempts were made t(0
revive the fishery. But it is generally observed, thait
the few pearls which are now accidentally found arte
both extremely small, and devoid of brilliancy, whihe
those found among the Indians on the arrival of thee
Spaniards on Terra Firma, were particularly distin-
guished for these two properties. It is difficult tco
account for this change. Humboldt conjectures thatt
the earthquakes to which this country is peculiarity
subject, may have altered the bottom of the sea, ojr
that the changes in the submarine currents may havee
so far influenced the temperature of the water, as ta
diminish the sustenance necessary for the support off
the animal which produces the pearl. The smalll
pearls which are still occasionally found on the
coasts entangled in the fishermen's nets, are sold to)
the retail dealers of Cumana, at the ordinary price?
of a piastre, or 4s. 2d. per dozen.

Mineral springs abound in these provinces, bothi Minerj

warm and cold ; and they are of various qualities, ^priugi

namely, the ammoniacal, the ferruginous, the ni-
trous, and the acidulous. Some of these waters;
have a^ degree of heat which nearly approaches to.
that of boiling water. Owing to their situation,
however, generally in uninhabited places, far from
any frequented path, they are not of the same ad-
vantage to medicine as if they were differently situ-
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atcd, because the patient cannot enjoy the benefit of

those waters, and, at the same time, all those domes-

tic comforts which are equally necessary to his re-

covery. He must sacrifice the one to procure the

other ; so that, in many cases, the disadvantage of

the change is greater than the benefit.^

All that portion of the coast which is north of the

province of Venezuela, furnishes a considerable

quantity of salt, of a beautiful whiteness. But the

most abundant salt-pit is that of Araya, which con-

sists of a mixture of the fossil and marine salts. Its

produce, under the regime of the mother country,

was monopolized for the benefit of the Crown, the

consequence of which was, that the working of the

pits was little attended to, and that they did not

yield anything like the quantity of salt which, under

better management, they were capable of producing.

The aspect of this country is agreeably diversified

by lakes and rivers. Of the lakes, those of Mara-

caibo and Valencia are the most deserving of no-

tice. The lake of Maracaibo is of an oblong form,

lying north and south, and communicating by a nar-

row neck with the sea. Its length, from the bar to

its southern extremity, is .150 miles. Its greatest

breadth is 90, and it is 450 miles in circumference.

It is navigable for vessels of the greatest burden;

and though it is not liable to tempests, there is al-

ways an undulation on its surface ; and when strong

breezes blow, more especially from the north, its

waves become sufficiently agitated to bury under

them canoes and small craft. Its waters are, in ge-

neral, fresh and fit for drinking ;
but, at times, the

waters of the sea are forced, by means of storms,

towards the lake, and it then becomes brackish as

far as the town of Maracaibo. All the different

species of fish which are found in the rivers of South

America, with the exception of the tortoise, abound

in this lake ; but the general sterility of the adja-

cent country, and the unhealthy atmosphere which

is occasioned by noxious exhalations from its waters,

are imfavourable to the progress of cultivation; so

that the Indians, in place of making their abode

on its shores, have generally dwelt on the lake it-

self, in wooden huts, constructed for the purpose.

To the north-west of the lake is an inexhaustible

mine of mineral pitch, which is of so inflammable a

nature that during the night, and especially in hot

weather, phosphoric fires are continually seen, which

have the appearance of lightning. These fires are

known by the name of the lanterns of Maracaibo,

and they serve as alight-house and compass to guide

the course of the Spaniards and Indians who are na-

vigating the lake.

The lake of Valencia, though not of the same

magnitude as Lake Maracaibo, presents a far more
agreeable and interesting spectacle. Its shores, in

place of being arid and unhealthy, are clothed with

all the luxuriant vegetation of the tropical regions,

and the temperature is mild and salubrious. This

lake is about one league distant from the city of

Valencia, and about 18 miles from the sea. It is

of an oblong form, stretching 'north-east and south-

west, and is about 40 miles in length, and about 12

in the broadest part. It is situated in a valley sur-

rounded with high and inaccessible mountains, ex-

cepting on the west, where it extends into the inte- Cavaccas.

rior ; and it receives the waters of twenty rivers, "^"^V^
without any visible outlet. This circumstance has

given occasion to the conjecture,, that its waters must

be discharged by a subterraneous passage ; and, in

confirmation of this hypothesis, it is stated by De-
pons, that the boats which navigate the lake sail

with rapidity from the shores to the centre, but that

it requii-es longer time and greater exertion to re-

turn from the centre towards the shore. How far

this conjecture is well-founded, seems extremely

doubtful. The contributions from so many rivers

may be no more than sufficient to supply the drain

occasioned by the constant and intense evaporation

of a tropical sun ;
and, at any rate, until this ques-

tion Is determined by accurate investigation, it seems

idle to have recourse to the supposition of subter-

raneous channels to account for what may be the

result of more obvious causes. One fact is certain,

that, of late years, the waters of the lake have expe-

rienced a considerable depression, and they still

continue receding within a narrower space. This is

sufficiently accounted for by the progress of cultiva-

tion throughout the country, in consequence of

which the cultivators draw an increased supply of

water from the streams which flow into the lake, in

order to irrigate and refresh their different planta-

tions. In proportion as the waters recede, tracts of

ground are left uncovered, whidi, having received for

centuries past the deposited slime and substances of

the lake, have thence acquired a prodigious fertility.

These spots are eagerly selected for cultivation, and

they reward the labours of the planter with a large re-

turn. The eastern shores of the lake are laid out for

the culture of tobacco infive plantations, which occupy

15,000 persons, and the remainder of the lands which

surround it are employed in raising other productions

peculiar to the country. The woods in the vicinity

afford a haunt to numerous varieties of birds, which

are equally distinguished by the brilliancy of their

plumage, and the melody of their notes. Reptiles

are also common. Among these are two species of

lizards, which are considered by the Indians and

Spaniards as delicious food, and which are eagerly

sought after. The waters of the lake are thick and

of a nauseous taste, which is ascribed by Depons to

the putrefaction of animal and vegetable substaiji-

ces. Its surface is diversified by numerous islands,

by which its navigation is somewhat impeded. Most
of these are inhabited, and yield abundance of pro-

visions, fruits, and vegetables.

The abundant rains, M'hich fall in the Caraccas, Rivers,

find their way to the ocean by a variety of channels,

and there is, accordingly, no country which is

watered by more numerous streams. Every valley

has its rivers, and if they are not all of sufficient-

size to answer the purposes of navigation, they af-

ford ample supplies of water for the necessary pur-

pose of irrigating the grounds which are cultivated

along their shores. All the streams which rise on

the northern ridge of the mountains in the interior

run from south to north, and fall into the Carribbean

Sea, while those which have their sources in the

southern declivity of the same range of moun-
tains, traverse in a southern direction the whole ex-
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Caraccas. tent Df the intermediate plain, till they reach theSi^V^ majestic stream of the Orinoco. The principal rivers

which flow northward into the Carribean Sea are the
Guiges, Tocuyo, Aroa, Yaracuy, Tuy, Unara, Ne-
ver!, Manzanares. These are so strongly fenced in

by the natural barriers of high banks, and the groimd
at the same time forms such a continued declivity,

that they seldom overflow the adjacent country to

any extent, so as to occasion damage. The most
considerable rivers which fall into the Orinoco are
the Mamo, the Pariagon and Pao, the Chivata and
Zoa, the Cachimamo, the Aracay, the Manapira and
Espino, and, lastly, the great river Apure, which
enters the Orinoco by several channels. This river

receives an immense variety of smaller streams, and
is, indeed, the only channel by which all the lesser

rivers, which rise in the extensive tract of country
through which it flows, are conveyed to the Orinoco.
During the rainy season, its waters, near its mouth,
are spread over the flat country, which it traverses

to an extent of nearly 96 miles
; and, in general, all

the rivers of this provuice, which flow through level

grounds, overflow, during part of the year, a large

tract of the adjacent country. This inundation co-

vers a larger space as the rivers approach the ocean.
Near the mouth of the Orinoco, one vast sea of
fresh water is spread over the country to an extent,

according to Depons, of nearly 200 leagues. The
rise of the rivers commences in April, and ends in

August, and during the subsequent month of Sep-
tember, there is no perceptible fall in the waters of
the Orinoco. About the beginning of October they
begin to retire from the flat country, and by the end
of February the river has reached its lowest point.

Commerce In the settlements which they established in dif-

of this Co- ferent parts of South America, the Spaniards, it is

lony, and y^^w known, were actuated solely by the desire of pro-

^e^ft^other ^^^^^S ^^^^ precious metals, and every other less valu-

Counfry. ^^^^ produce was regarded as unworthy of considera-

tion. Under the influence of this spirit, the first adven-
turers in Terra Firma directed all their researches, as

we have already observed, to the discovery of mines.

These, however, proved so unproductive, that they

were soon abandoned, and the colonists were, in this

manner, compelled to have recourse for their subsist-

ence to the cultivation of the soil. But it does not ap-

pear that their early efforts were favoured by the su-

perintending care of the mother country. No Spanish

vessel ever approached the desert shores of this new
settled colony ; and it was only at the special re-

quest of the colonists, that one vessel from the mo-
ther country was annually freighted to this part of

America, to supply them with the necessaries of

life. In this languishing state, the Caraccas con-

tinued during the whole of the l6th century. The
faint hope of discovering mines, joined to the pro-

secution of the pearl fishery, which was at this time

carried on with singular perseverance and cruelty,

still continued to stifle every idea of agricultural in-

dustry ; and it was not till the year 1634, when the

Dutch took possession of the island of Curacoa, that

the inhabitants of Terra Firma were encouraged, by

the vicinity ofthose Industrious settlers, to devote their Cara

attention to agriculture, for the purpose of providing ^'^^

themselves with the means of commercial exchange.
Cacao and hides constituted for a long period the

two staple articles which they exchanged with the

Hollanders for such other commodities as they were
in want of.

The commencement of a trade with foreigners,

however inconsiderable, excited the jealousy of the
mother country, which, though it gave no seasonable
aid to the early eiforts of those colonists, was re-

solved to claim the dominion over them, as soon as

their industry could be made subst^rvient to its pro-

fit. Two vessels were accordingly allowed to sail

from Spain, freighted with merchandise for the colo-
:

nies, on which enormous duties were charged. The
consequence was, that the Spanish merchants wer^
undersold by the Dutch traders, and those foreign-

ers were left during the remainder of the cen-

tury in quiet possession of the trade, which was car-

ried on both more openly and to a greater extent.

During the first thirty years of the subsequent cen-

tury, the intercourse with Spain was revived; but
the trade with the mother country bore no propor-

tion to the contraband trade. The annual produce
of the province amounted to 65,000 quintals * of

cacao; the legal exports were estimated at 21,000
quintals, so that 44,000 quintals still remain for the

contraband trader. The Spanish Government, view-

ing with increasing dislike the growing connection
j

of its colony with foreigners, resolved to stop the

intercourse by the violence of power; and, with this

view, confiscations, fines, and the most degrading

punishments, were inflicted on those who engaged in

it. Numerous families were ruined by these severi-

ties, but the trade continued as before. It origi-

nated in the necessities of the country, and such en-

couragements to evasion were held out, as covered
,

all the risks of detection.

These violent measures not being found to answer

their intended purpose, several Biscayan merchants

offered to the government, in 1728, to destroy the

contraband commerce, on condition of being allow-

ed the privilege of supplying the wants of the colo-

ny, and of exporting its produce. To this proposal

the government acceded, after imposing several bur-

densome conditions on the company. These, however,

were complied with, and with such activity, pru-

dence, and economy, were the affairs of the company
carried on, that they succeeded in supplanting the

contraband trade, while their management gave com-
plete satisfaction to the colonies. From the year

1730 to 1748, 858,978 quintals of cacao were ship-

ped from the colonies to the mother country, which

amounted to one-third more than had been exported

for the last thirty years. In 1742, the company had
acquired such credit with the government, that they

applied for and obtained the monoply of the colonial

trade. Great jealousies were excited in the colo-

nies by this concession ; and to appease the universal

discontent which prevailed, it was agreed, in 1750,

that a board should be appointed, composed of an

* A quintal is 16OO ounces.
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equal number of members of the company, and of

cultivators in the colony,—the Governor-General to

be President, who should regulate the prices at

which the colony and the company should respec-

tively exchange their merchandise. It was, at the

same time, permitted to those planters who were not

satisfied with the established price, to send one-sixth

part of their cacao to Spain, on their own account,

and in the vessels of the company. Under this re-

gulated monopoly, the colonial trade was carried on

with less of injustice to individuals than might have

been expected, and with great prudence and success.

For the destruction of the contraband trade, the com-

pany maintained, at an annual expence of 200,000

dollars, an armament of ten vessels, which carried

86 guns and 518 men; besides, 102 men employed

on shore. Superb warehouses were constructed in

the different ports to which its vessels traded, for the

accommodation of its agents ; and advances, with-

out interest, were made to different planters to the

amount of 640,000 dollars, on the security of the

produce of their estates, at a fixed price. By the

encouragement thus given to the trade of the colony,

cultivation was extended,—flourishing villages arose

in different parts,—and in addition to cacao, former-

ly the only staple of the country, other species of

colonial produce were now cultivated. About the

year 1735, the whole cacao produced in the province

was estimated at 65,000 quintals, while, in 1763, there

were embarked,

Quintals,

For Spain, .... 50,319
Vera Cruz, . . . 16,864
the Canaries, . . . 11,160

St Domingo, Porto Rico, and Havannah, 2316
Local consumption, . . . 30,000

Total, 110,659

During the same period the cattle multiplied ra-

pidly on the extensive plains which stretch to the

south of Caraccas, and hides were added to the

other articles of exportation. By the increase of

cultivation and trade, the various duties, which were

hitherto insufficient to defray the expences of govern-

ment, became perfectly adequate to every charge

;

and the government of the mother country was freed

from the burden to which it had been subject for a

period of 200 years, of sending remittances from ^^ccas.

Mexico, for the purpose of supporting the civil and

military establishments of Venezuela.

Such were the beneficial effects produced by the

moderate and prudent conduct of the Company. It

was evident, however, that no security existed for the

continuance of this good management, farther than

the discretion of the directors, who, in process of

time, were corrupted by the temptations held out to

them ; and, in place of trading with the colonies

upon the equitable principles of commercial ex-

change, became eager to obtain all the unfair advan-

tages of the most rapacious monopolists. Bribery

was resorted to, in order to procure a regulation of

prices favourable to their interests,—the duties were

evaded,—the contraband trade was encouraged,

—

and by all those transactions the planters were in-

jured, while the mother country was deprived of the

trade which the Company had engaged to carry on

for her benefit. The natural remedy for these abuses

was a free trade. A regulation was accordingly

issued in 1778, by which all the chief ports of the

Caraccas and of Spain were reciprocally opened to

each other's produce, and the trade between them

was, in effect, declared free. A scale of duties was

at the same time established, by which the articles

exported to the colonies were divided into three

classes. The first of these consisted of articles the

growth or manufacture of Spain, which were charged

at the lowest rate, namely, 9^ per cent, on leaving

Spain, and the same on being landed in America.

All goods, likewise, of which the value was doubled

by domestic industry, were placed in the same class.

In the second class were comprehended such articles

as had received a certain augmentation of value

from domestic industry, but not such as to raise

their value one half. These paid, on their shipment

to the colonies, and on their arrival, 12^ per cent.

The third class of articles, which were of foreign

workmanship, were liable to a duty of 22 per cent.

on leaving Spain. The colonial produce, on its im-

portation into Spain, was made subject to moderate

duties.

From the year 1793 to the year 1796, and from

1796 to 1800, Depons, in his account of the Carac-

cas, gives the following comparative statement of

the value of the produce exported.

Exportationsfrom 1793 to 1796.

S67,819 quintals cacao, at 18 dollars,

2,955,963 libs. indigo, 12 reals,

1,498,332 libs. cotton, 20 reals,

1,325,584 libs. coffee.

Dollars.

6,620,742

5,172,937

29<d,^m
159,070S

12,252,415

Exportationsfrom 1796 to 1800.

239,162 quintals cacao, at 18 dollars,

793,210 libs. indigo, 14 reals

2,834,254 libs. cotton, 20 dollars

1,536,967 libs. coffee,

Dollars.

rs, 4,304,916^

184,435)

Diminution on the four last years, 5,810,097

%
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Caiaccas. This diminution of exports is ascribed by Depons
'^'^•^^^^ to the defects of the internal administration, and

partly also to the war which, after this period, was
begun between Great Britain and Spain. This writ-

er does not specify particularly the faults to which
he alludes

; but, in the mean time, no such change
had taken place in the domestic administration of
the country, as will account for such an enormous
defalcation in the value of the produce exported.
The war between Britain and Spain appears to be
the most probable and satisfactory cause of this di-

minution. By that event, the whole colonial trade
of Spain became the prey of the British cruisers

;

and such was their unremitting vigilance, that the in-

tercourse between the colonies and the mother coun-
try was almost entirely interrupted. In these cir-

cumstances, the rigour of the colonial monopoly was
relaxed ; the ports of the colonies were thrown open
to neutrals

; and, in addition to this intercourse, a
contraband trade, to a great extent, was carried on
with the British colonies. But of this illicit traffic

no return would of course be made in the general
account of the colonial trade ; and it is possible,

therefore, that the apparent defalcation of exports
pointed out by Depons may have arisen from the
circumstance of an illicit having taken the place of
a contraband trade. In the year 1800, the Court of
Spain, swayed by the selfish representations of the
Spanish merchants, revoked the liberty granted to
the colonies of trading with neutrals; and the con-
sequences of this order were injurious in the ex-
treme, and would have been ruinous to the colonies,

had they not resorted, as before, to the necessary
remedy of the contraband trade. This trade was
carried on to a great extent with the British colo-

nies, and was either connived at, or, as was affirmed,

was in some cases formally licensed, by the British

cruisers. During this period, therefore, and gene-
rally indeed during the whole course of the war, no
custom-house account of imports and exports can
be considered as affording any accurate view of the
foreign trade of this colony.

Revenues. The public revenues of the Caraccas arise from
various taxes, namely, from the alcavala, which is a
tax of 5 per cent, collected on all sales, whether of
moveables, or of landed property. Every species of
merchandise or territorial production is made subject

to this impost, the monient it is exposed to sale ; and
retail dealers are in the habit of compounding with
the Government, by the payment of an annual sum
on their whole stock. This tax produced, in 1793,
150,862 dollars, and, in 1797, only 10,248, owing to

the suspension of maritime commerce. A revenue
is also derived from export and import duties,

from duties on all distillers of intoxicating liquors,

and on the shops where they are sold ; from the sale

of titles and offices, from stamps, from the sale

of bulls granting spiritual indulgencies, from the

monopoly of tobacco, and from varipus other local

imports. The tithes, which are rigorously levied

throughout the Caraccas, form a branch of the pub-
lic revenue ; two-ninths belonging to the Crown, and
the remaining seven-ninths being appropriated to the
payment of the ecclesiastics, and to the building and
upholding of religious edifices.

The cargoes exported from Spain to the Caraccas Caraci

do not, generally, contain above one-fourth of Spa-
nish produce and manufactures, the other three-
fourths being supplied chiefly from Britain, France,

gre' te^'
the Hanse Towns, and part occasionally by Italy, request
The articles in the greatest demand at the Caraccas
are linens, laces, black stuffs, principally serges,

prunellas, satins, and taff'eties. These are used for

the cassocks and mantles of the priests, and for the
dresses used by the women in their devotional exer-
cises. Thick cloths are also in demand, and most of
the whites are dressed in cassimere or in French
cloths. Hats are also a saleable article, and French
hats are universally preferred to those manufactured
in other countries. No round hats are worn except
by the lowest classes, or by boys, all the civil and
military officers wearing cocked hats. A consider-

able quantity of boots, for the wearing of which the

young Spaniards have acquired a taste, have been
lately imported from the British colonies, and have
met with a ready sale. As the shoemakers of the
country cannot imitate the fashion and the make ol

these articles, the importer is free from competition,

and he is therefore enabled to charge a high price.

Shoes, however, are made in the country of a suffi-

ciently good quality, and at a moderate price. They
do not, therefore, form so profitable an article of im-

portation. Among the coarse goods, the linens of

Brittany, Rouen, Morlaix, and of Russia, are univer-

sally used.

The population of the Caraccas is stated by De- Populal

pons to amount to 728,000, and he assigns the fol-

lowing proportions to the different provinces

:

To the province of Venezuela, including

Varinas, a population of

To the Government of Maracaibo,

To that of Cumana,
To Spanish Guiana,

To the Isle of Margaretta,

500,000

100,000
80,000

34,000
14,000

728,000

Of this population the whites form two-tenths, the
slaves three-tenths, the descendants of freedmea
four, and the Indians compose the remainder. Some
writers are of opinion that this account of the popu-
lation is rather exaggerated.

The principal towns of the Caraccas are, Caraccas Principal

the capital, containing 34,000 inhabitants, Cumana Towns.

24,000, Porto Cavello 7500, Valencia 6500, Mara-
cay 8400, Guayra 6000, Tulmero 8000, Victoria

7800, Coro 10,000, Carora 6200, Barquisimeto

11,300, Tocuyo 10,000, Guanara 12,300.

This country was first discovered by Columbus History, a
in the year 1498, in the course of his third voyage late Revo
to America. Several attempts were made to settle

it by means of missionaries, all of which proved un-

successful. The natives were at last subdued by a
military force, and the management of the Spanish

settlements in this province were, for a pecuniary con-

sideration, consigned by Charles V. to a German mer-

cantile company named the Welsers. Under their go-

vernment, the country experienced the most cruel

oppression. The company were, in consequence

13
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deprived of the sovereignty in the year 1550, and a

supreme government was appointed by the Crown.

Since this period, these provinces continued under

the government of the mother country, until the

year 1810, when Spain was nearly overrun by the

armies of France, and when no reasonable expec-

tation could be entertained that she would be able

to resist the invading force. In these circum-

stances, the colonies being aggrieved by useless re-

strictions on their commerce, and by other oppres-

sions, a strong party was formed, ostensibly to pro-

tect them from the yoke of France, but really, it is

supposed, with a view to detach them entirely from

the dominion of the mother country. At last, on

the 4th July 1811, the congress of Venezuela pub-

lished a formal decree for their independence. A de-

claration of rights was afterwards issued, and with

such severity was the new system enforced, that the

jails were crowded with persons suspected of disaf-

fection to the revolutionary measures adopted ; great

numbers were proscribed ; some were banished and

imprisoned; others were executed, and their heads

stuck upon poles, as examples of terror to others.

Several towns, and among others Coro and Valen-

cia, declared against the new system. Troops were

immtjdiately dispatched to reduce the former city

by force ; these were beaten back with considerable

loss. General Miranda was at the same time sent

against the town of Valencia, and after some sangui-

nary encounters, he obtained possession of the place,

from which, however, he was soon driven with

loss by the determined resistance of the inhabi-

tants. Being reinforced, he renewed the attack,

and finally succeeded in his object. Since this pe-

riod, the war between the two parties has been

carried on with various success
;
and, from the latest

accounts, it would appear that the cause of the in-

dependents is gaining ground. At present we have

no information by which we can decide as to the

issue of the contest ; and we must, therefore, defer

any farther account of it till we arrive at the general

article of South America.
See Semple's Sketch ofthe Present State ofthe Ca-

raccas, 1812.— Travels in South America, by F. De-
pons, 2 vols 8vo, 1807.—Humboldt's Personal Nar-
rative of Travels in the Equinoctial Regions^ 2 vols.

8vo, 1814. (o.)

CARDIGANSHIRE is divided from Caermar-
thenshire and Pembrokeshire, along the greatest part

of its southern side, by the Tivy ; on the north it is

divided from Merionethshire by the river Dory ; and
from Montgomeryshire by an artificial boundary.

The boundaries on the east, between it and Radnor-
shire and Breconshire, are also artificial. On the

west, it stretches along the sea-coast in a bending

, line, from north-east to south-west, forming part of

the shore of Cardigan Bay. Its extent, measured
along the shore, is nearly 40 miles. Its breadth

does not average 20. It contains 726 square miles,

or 464,640 acres. It is divided into five hundreds.

The market towns are Aberystwith, Cardigan, Llan
bodarnvawr, Llanbeder, and Tregaron. The num-
ber of parishes, according to the last Parliamentary

returns respecting the poor's rates, is 97. It sends
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one member to Parliament ; lies in the province of Caidigan-

Canterbury, and diocese of St David's ; and is in the shi'^e'

North Wales circuit. The coast of Cardigan Bay -'"^^

(which is formed by the projecting counties of Caer-

narvon on the north, and Pembroke on the south,

with the coasts of Merioneth and Cardigan in the

centre), according to tradition and appearance, have

suffered greatly from the depredations of the sea,

especially on the Cardigan shore. The tradition of

the country is, that there was formerly a sixth hun-

dred, which is now covered by the sea ; and there

are still to be seen, at low water, several ridges of

rocks, called causeways, which seem to confirm the

truth of this tradition. Of these the most remark-

able is St Patrick's Causeway, which extends from

within a mile of the point of Mochras, south of

Harlech, 22 miles into the sea, in a serpentine line.

It is formed of rough stones, 24 feet broad; and

at the extremity there is a round head, formed of

sixteen great stones, one of which is four yards in

diameter. Trunks and roots of trees are also

found at a considerable distance from the shore.

The principal rivers are the Tivy, the Rydiol, the Rivers.

Ystwyth, and the Aeron. The Tivy rises in Llyn

Teefy, or Tivy Pool, in a mountain in the north-

east of the county. On the top of this mountain

there are five lakes, of which Tivy Pool is the prin-

cipal. It is about one mile and a half in circum-

ference, is surrounded by high and perpendicular

rocks, and is said never to have been fathomed.

The Tivy at first flows through a rocky district

;

afterwards, forming a regular channel, it passes Tre-

garon
;
and, at Llanbeder, becomes the boundary

between Caermarthenshire and Cardiganshire. It

falls into the sea about two miles below Cardigan.

The Rydiol rises on the south-west side of Plin-

limmon ; its course is about south-west ; and it falls

into the sea near Aberystwyth. About 12 miles

above this town is the Devil's Bridge, called by the

Welch, Pont y Monach, or the Monks' Bridge,

and Pont ar Fynach, from the confluence here of

the Fynach with the Rydiol. There are two arches,

one above the other. The uppermost is between

20 and 30 feet in the chord ; and the other less than

20. The upper one was built in 1753 ; the date of

the building of the lower one is not known. Near this

bridge are the falls of the Fynach. The first fall takes

place where the river is much confined by the rocks.

The water is carried about six feet over them, into a

basin 1 8 feet below. The next fall is 60 feet, the third

fall is 20, and the last is 1 10 feet. Near this is the fall /

of the Rydiol, the scenery round which is considered

very striking and grand. The Ystwyth rises among
the hills on the eastern side of the county, and falls

into the sea at Aberystwyth. The Aeron is be-

tween six and seven miles in extent, receives six tri-

butary streams, and forms, during the whole of its

course, nearly the arc of a circle. It falls into the

sea at Aberaeron.

That part of the country which lies along the sea Surface and

is level, especially the south-western extremity; butSoii.

the northern and eastern parts are very rugged and

mountainous. The soil of the low lands is either a

light or a strong loam, lying on slate. The soil of

4 I
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the mountaineus division is in general thin a»dipc«w^

except in the narrow vallies, where it consists of

clay or peat. The tract along the sea coast pro-
' duces good crops of vi heat, barley, turnips, potatoes,

and oats. The quality, as well as the produce of

the barley grown in some parts of this tract, are very

remarkable. Between Aberaeron and Llanrysted,

is an extensive flat, extending from the sea to the

east mountains, wliich produces from sixty to eighty

bushels of fine barley ^?er acre. This land is con-

stantly under this crop, and has been so for at least

lialf a century. It is manured every three years

with sea-wced. Potatoes are grown on the peat

mosses in such a manner as at once to secure good
crops, and to drain the land. The potatoe sets

laid on the surface of the bog, a little manure is

spread over them, and they are afterwards covered
with earth dug out of the trenches.

Very few sheep are kept on the low land ; but

on the mountains they are numerous. They are, in

general, the native breed, very inferior both for wool
and carcase. Cattle are kept in all parts of the county

;

in the low lands, and in the vales of the mountainous
district, principally for butter and cheese ; in the other

parts they are bred for the English drovers. Of the

4^4<i640 acres which this county contains, it is cal-

culated that 100,000 are in tillage
; 145,000 in pas-

ture, and the rest waste land.

Mines. Caa-diganshhre formerly was famous for its mines
of lead, but at present they are not very productive ;

the principal are two, in the vicinity of Cwmystwith.
Near Tal-y-bont are some that used to be very pro-

ductive, but now are almost exhausted ; the matrix
of the ore is carbonate of lime. There are also veins

of copper, but they are not wrought. The want of
coal, of which there is none in the whole county,

the rugged nature of the country, and the badness

of the roads, are probably the chief causes why the

mines are not worked. Near Aberystwith are large

slate quarries; the slates lie in alternate strata with

shale, and are in compact masses, of a coarse tex-

ture ; the inclination of the strata varies very much,
following the general irregularity of shale. The
slate that is found near the sea coast, not being
mixed with shale, lies in perpendicular strata. There
are some very extensive tracts of peat, especially on
the coast beyond Aberystwith, bordering on the river

Dovy ; and from Strata Florida, near the Tivy, to

Llyn y Maes, or the lake of the flood ; the latter

tract is one continued marshy bog, abeunduig in

Turbaries, as far as Tregaron : according to tradition,

a town pnce stood in this marsh. As connected with

the natural history of this county, it may be remark-
ed that Mr Aikin observed near the banks of the

Rydiol, a moor-buzzard, and the horse-ant, the largest

species of ants that are natives of Britain. Th€
angel fish is found in the bay of Cardigan.

Maonfac- There are few manufactures in this county ; at

tiires and Llechwydol, near Cardigan, are iron and tin works.
ExjM)ft8. Black cattle, pigs, butter, barley, oats, flannels,

Welsh-webs, bark, iron, tin, slates, and ale, are ex-
ported from Aberystwyth, and Cardigan. There is

a great fair for cattle and sheep at Rhos, near the
source of the Tivy.

Slate Quar-
ries.

Peat.
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Cardiganshire is celebrated in the literary Iwstttory fa

of Wales, for having giv^n birth to David ap Gwyl/lim,
who flourished between 1330 and 1370. From the
poems of this author, the modern literary di<alecct of ^
Wales has been chiefly formed, and this dialecct is tai
spoken with greater purity in this county than in j any
other part of the principality.

In Cardi^'anshire, a custom prevails resetnbbling sin,

the penny-weddings among the peasantry of Socot- lus

land. Before marriage a bidder -goes from hoouse
'

to house, inviting the inhabitants to come to the
wedding, and to bring money and cheese and b but-
ter. The marriage always takes place on the Sa-
turday, and the guests assemble on the Friday wwith
their presents. All these are set down on papper,
that, if demanded, they may be repaid, but this > s©K
dom happens. The furnishing of the woman is i also

brought home on this day. On Satut^ay, ten i or
twenty of the man s friends who are best mounhted,
go to demand the bride, who is placed on a hoorse
behind her father, and rides off as fast as she ccan.
She is soon, however, overtaken. Presents are ccon-
tinued to be received on the Saturday and Sundday;
on Monday they are sold, frequently making, with
the money presented, the sum of L. 50 or L.60.

In 1803, the poor's rates amounted to L.lO,ll67. Po«
In 1815, there was collected from 92 parisishes
L. 15,40.9, 8s. ed.

In 1800, the nuttiber of houses was 9040, andd of i>o|

inhabitants 42,956i The males were 20,408; the
females 22,548. In 1811, there were

Houses inhabited,

Families inhabiting them,
Houses building,

uninhabited.

96639
11,229^

1129
- 1155

Families employed in agriculture, - 58864
- in trade, manufactures, and handi-

crafts, - - - 1991s
All others, not comprehended in these classes, 35519

Males,

Females,

Total,

Population in 1800,

Increase,

23,7759
26,5501

50,2260
42,9956

73304

See Meyrick's History of Cardiganshire.^Mia\-
kin's Scene}-//, SjX. of Wales—Aikin's Tour in Wahles.

(c.).)

CARLOW, the account of which in the Encycclo- Ext(
^peedia, under the name of Catherlough, occuppies Bou
only a very few lines, lies almost entirely betweeen
the rivers Barrow and Slaney. It is about S3 Ehng-
lish miles long, from north to south, and about ; 29
miles broad at its greatest breadth ; but it narrows
in very much from east to west, between Kilkennny
and Wexford. It is divided into ^ve baroniiies,

and into fifty parishes. According to Dr Beaufobrt,
its area is 214 square miles Irish, or 344 Engliiish,

equal to 137,050 Irisli or plantation acres, aand
220,098 EagUsh acres. The principal towns {are

11
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Garlow, Tublow, Leighlin-Bridge, Rutland, Palatine

Town, Hackets-town, and Gousbridge.

The surface of the greater part of this county is

pleasantly undulated; and, with the exception of

the high and rough hills which occupy the small

portion of it that lies to the west of the Barrow, and
the mountainous disti'ict in the south-east, on the

borders of Wexford, the hills yield little in fertility

to the vales. The prevailing soil of the lowlands is

a strong fertile loam, mixed with limestone, and in-

cumbent upon it ; and that of the uplands is gene-

rally a light gravel.

Mr Wakefield gives the following statement of the

cultivated and uncultivated land in this county :

Caltivatsd MoiinJains

Baronies. Laud. and Boiis.

Acres Irish. Acres Ir 'isli.

Ruthvilly, - 28,510
Cariow, - - 18,487
Forth, - - 21,601 1937
Idrone, - - 38,615 7100
St Mullins, - 16,303 3171

123,516 12,217

The principal rivers are the Barrow and the

Slaney; the former runs along the whole of the

western borders of the county, with the exception

of a jutting part of Idrone barony, which it separates

from the main bod}^^. The Barrow is navigable for

barges as far as tlhe town of Cariow, and thence

there is a communication with Dublin by means of

the Grand Canal. The Slaney, which rises in Wick-
lt)w, crosses the easitern part of the county.

The mineralogy of Cariow is very imperfectly

known. The riven* Barrow seems to separate the

soil in this part of I reland ; to the west of it there is

limestone in abundance, whereas there is none in

Woxford and Wickllow ; the best in Ireland is found

ncfir Cariow. Marl and a great variety of clays are

also found in this county. The mountains, called

Black Stairs, from their black appearance at a dis-

tance, and their perpendicular height, which sepa-

rate Cariow from Wexford, are chiefly composed of

granite. It also contains iron ore, and a consider-

able quantity of oxide of manganese. In the time of

Charles I. there appears to have been a large iron-

foundery near Idof, in which, ordnance, pots, and

small round furnaces, were cast. It belonged to Mr
Christopher Wandsworth, Master of the Rolls in

Ireland, and afterwards Deputy of that kingdom, un-

der the Earl of Stafford {Natural History of Ire-

land, p. 73, Dublin, 1726.) By the same authority

we are informed, that the first coal mine was found

out in Ireland, a few years before I726, in the same
hill, where the iron mine was. " In that iron mine,

after that for a great while they had drawn iron-ore

©utofit, and that, by degrees, they were gone deeper,

at last, in lieu of ore, they met with sea-coal, so as

ever since, all the people dwelling in those parts have

used it for their firing, finding it very cheap ; for the

load of &i\ Irish car, drawn by one garron, did stand
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them, besides the charges of bringing it, in nine Cariow.

pence only, three pence to the digger, and six pence ^"^^-"^^

to the owner."—" These coals aie very heavy, and
bwrn with little flame, but lye like charcoal, and con-
tiinue to the space of seven or eight hours, casting a
very great and violent heat." {Natural History of
Ireland, p. 84.) The same author informs us, -that
'* little smith coals were dispersed every where in

gireat quantity, and had been used by the smiths,

even before the mine was discovered." At present,

thiis mine is either forgotten, or not deemed worth
wiorking, as the county is chiefly supplied with coals

from Kilkenny.

There are no large estates in this county ; and very Agriculliire.

little minute division of property. The hiring ten-

ant is generally the occupier, except of small pieces.

The fee has been more transferred here than in any
other part of Ireland. Cariow was formerly noted
for the extent and luxuriance of its pastures, being-

one of the greatest sheep counties in the kingdom ;

but in consequence of the bounty which was granted
about the year I768, on corn conveyed by land-
carriage to Dublin, Mr Young calculated that

sheep-feeding had declined so much, when he was
there in 1 776-8, that four farmers had a greater
number of sheep twenty years before, than were
kept in the whole county at that period. There
are still, however, some excellent flocks of large
woolled sheep. Four sheep of the Irish breed, and
five of the English are called a '* collop," and three
coll ops are allotted to two acres of the best land.

But it is for its dairies that Cariow is famous
;
and, Dairies,

in this respect, it is not excelled by any county in

Ireland. The farmers spare no trouble or expence
to procure good cattle for their dairies. From twenty
to fifty are generally kept

; and, during the season,
each cow produces on an average about 1^ cwt. of
butter. The dairy system pursued in Devonshire,
Dorsetshire, and some of the northern counties of
Ireland, of letting cows to dairymen, is followed
here ; but this custom v/as more prevalent when the
Catholics could not legally purchase land, as they
then employed their capital in hiring cows. The
butter made in Cariow is divided into three sorts,

according to its quality. The first in point of qua-
lity is sent to Dublin and England, and thence ex-
ported to the East and West Indies. It is highly es-

teemed in the London market, where it is often sold
as Cambridge butter. Tliat of the second quality is

exported to Spain, and the worst to Portugal. It is

all packed in large casks, weighing upwards of three
hundred weight.

From the following statement, given by Mr Young, Increase of

it appears that the bounty on land-carriage corn soon ''^'^S*^*

operated to the increase of tillage in Cariow. No
great additional quantity of corn was brought from
this county to Dublin till 1769, when the bounty-
had risen from about L. 150 to L. 849. In the years

1770 and 1771 J it declined. In 1772, it rose to

L.J 025; and in 1773 to L. 2676. In 1774, to

L. 2813. In 1777} the last year Mr Young quotes,
it was L. 2479.

Tliere is not, however, much wheat grown, and Barley,

it isi not of a bright colour, or a very good quality.



620 CAR
Carlow

Carlyle.

Manufac-
tures.

But the barley of Carlow is excellent ;
according to

Mr Young, the best in Ireland. At the time of his

tour, it was the only interior county which produc-

ed it ; and at present more is grown here than in

any other part of the kingdom. It is principally

consumed by the illicit distilleries in the north of

Ireland, being carried to Dublin by the canal ; by

the breweries and distilleries at Cork ; or by the

malting-houses at Wexford. The potatoes grown

in Carlow are excellent. There is little or no flax.

The county is tolerably wooded. In the vicinity of

Carlow, a great many onions are grown, which are

sold all over Ireland.

Carlow is not distinguished as a manufacturing

county. In Carlow, coarse cloth, reaping hooks,

scythes, shears, &c. are, however, made. At Leigh-

linbridge is one of the largest corn-mills in Ireland,

capable of grinding more than 15,000 barrels a-year.

Population. According to Dr Beaufort, in the year 1792, there

were 8763 houses, and 44,000 inhabitants ; 15.6 Irish

acres to a house ; and 40.94 inhabitants to an Irish

square mile. The Catholics are reckoned to be ten

to one Protestant. The Catholic farmers are becom-

ing wealthy, and have considerable property in leases

and farming stock.

In 1792, there were 5503 houses of one hearth ; 484

of two; 128 of three; 69 of four; 50 offive; 31 ofsix;

15 of seven ; 8 of eight ; 7 of nine ; 3 of ten ; none

were returned above 44 : 268 were exempted as

new, and 1822 as inhabited by paupers. The total,

according to this return, was 8S94.

Carlow county sends two members to Parliament,

and the town one. The number of registered freehold-

ers of fifty pounds, to February 1815, was 359 ; of

twenty pounds, 295 ; and of forty shillings, 3263 :

in all, 3917.

See Young's Tour in Ireland.—Beaufort's Memoir

of a Map ofIreland.—Wakefield's Statistical Account

of Ireland. (c)

CARLYLE (Joseph Dacre), a distinguished

orientalist, and general scholar, was the son of a Phy-

sician at Carlisle, and was born there in the year

1759. He received his early education, in the learn-

ed languages, at the grammar-school of that city.

In 1775 he proceeded to Cambridge, obtained his

bachelor's degree in 1779j and was elected a fellow

of Queen's College in that University. He left

College in 1783, after taking his master's degree,

and returned to his native city, where he obtained

some church preferment. In 1793, upon the resig-

nation of Dr Paley, he succeeded to the Chancellor-

ship of the Diocese of Carlisle. (Gentleman s Ma-
gazine, 1804.)

Mr Carlyle had early devoted much of his atten-

tion to an accurate study of the Arabic language, in

which pursuit he liad been assisted by a native of Bag-

dad, who resided sometime with him at the University.

Having thus attained to great proficiency in the lan-

guage and literature of the Arabians, he in 1792

appeared before the Public as the Translator of

an inedited historical work in that language, known
under the name of the Maured Allatqfet. The au-

thor of this work was Jemaleddin, a person of the

rank of Emir, and distinguished among the Eastern

writers by the title of Historiographer of Egypt, on
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accoimt of his great attention to the improvemenent
of its history. The Maured Allatajet is an Epitonrme,
made by Jemaleddin himself, of a larger work, whiaich
comprised a complete history of that country, frorom
the first establishment of the Arabian Governmenent,
to the eight hundred and fifty seventh year of tl the

Hegira. In reviewing the Epitome with a view to i) its

publication, Mr Carlyle thought proper to retrencnch

that part of it which relates to the Caliphs of Ba^ag-
dad, their history being, as he conceived, sufficientntly

illustrated in other writings ; so that his publicaca-

tion commences with the first of the Fatimimite

Caliphs who reigned in Egypt ; and it ends, wheuere
the original Epitome also terminates, with the reigngn

of Almalec Alashrof, the twelfth of the Circacas-

sian race of Sultans, thus comprising a period d of

nearly five hundred years. However creditable 3 to

Mr Carlyle's attainments in Eastern learning, ththis

treatise is not thought to have added much to tl the

stock of historical knowledge, or to suggest arany
high ideas of the merit of that larger work frorom
which it was abridged, and which procured Jemma-
leddin so much renown in the East. The title of Mr
Carlyle's publication is as follows : Maured Allatata-

fet Jemaleddini,Jilii Togri Bardii, seu rerum Egypyp-
ticarum Annales, ab anno Christi 97 1, usque ad a) an-

num 1453. E Codice MS. Bibliotheca; Academimise
Cambrigiensis. Arab, et Lat. 4to.

In 1794, Mr Carlyle was eltcted Professor r of

Arabic in the University of Cambridge
; and, , in

1 796, he gave to the world another, and more pleaeas-

ing proof of his zealous endeavours to illustrate tl the

literature of the East, in a work entitled, Specimeiiens

of Arabian Poetry .from the earliest time to the ei ex-

tinction of the Calipliat, iviih some Account of the AiAu-
thors. Arab, and Eng. 8vo. His object was, b by
arranging the pieces in chronological order, and at ac-

companying each with some act^ount of the authohor,

and of the occasion of the composition, to exhibit 'it a

sort of history of Arabian poetry, during the moriost

splendid period of the Mohammedan empire. Marany
of these pieces possess considerable beauty ; but it as

Mr Carlyle had it in view to exemplify the differerent

species of poetic composition, he has accordingigly

translated some specimens, in which he was hiniim-

self sensible there was nothing to be prized, eithcher

in the thought or the execution. Like most of thoaose

who have become eminent in Eastern learning, Pn'ro-

fessor Carlyle is thought to have formed too high a an
estimate of its merits ; but all must admit that h his

Specimens, with their prefaces, form an elegant anand
interesting work ; one which, to use his own wordrds,

cannot but prove acceptable to " those who wish t to

gain an insight into the history of manners, and whvho
love to trace the operations of the human mind ii in

distant countries and various situations." A seconond

edition of this work was published in 1810.

When the Earl of Elgin was appointed Ambassssa-
dor to the Porte, in 1799, Professor Carlyle was ir in-

vited to accompany him as an accredited agent rt of

the British government, lor the purpose of literarary

research ; and in that capacity he accordingly proro-

ceeded to the East. After remaining some time e in

Constantinople, he left that capital in January 180(00,

and proceeded through Asia Minor and Cyprus Is to
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lyle Palestine ; in which tour he was employed till the

I! following July, when he returned to Constantinople.

He again quitted this city in March 1801, and visit-

ed the Troad, the convents of Mount Athos, and se-

veral parts of Greece. He appears to have spent

three weeks aniongst these celebrated convents,

where, being furnished with recommendations from

the Government, and the Patriarch of Constantinople,

he was received with marked kindness, and enjoy-

ed every opportunity for literary research. From

Athens, where he spent some time, assisted in his

inquiries by the artists employed by Lord Elgin, he

proceeded in a Ragusan vessel to Malta, and after-

wards to Naples, where he arrived in July 1801.

He soon thereafter set out for England, and reached

his native city early in the month of October. [Ad-

denda to the Remains of John Tweddall. I8I6. Uo.)

Soon after his return, he was presented by the

Bishop of Carlisle to the living of Newcastle-upon-

Tyne ; but which he did not long enjoy ; for he fell

into bad health, and died in the prime of life, in April

1804 {Gent. Mag. 1804). His premature death cut

short some useful literary undertakings, and de-

prived the world of the full fruits of his obser-

vations on many interesting scenes, which he had

surveyed with the eye of a scholar and the feeling of

a poet ; Tor all that the public has derived from his

travels, is a posthumous volume of poems, with re-

marks suggested by these scenes, and which, though

bearing testimony to his learning and taste, is but a

poor substitute for such a work as, with his know-

ledge and means of information, he could not have

failed to produce. The title of this posthumous

volume is as follows : Poems, siiggested chiefly by

scenes in Asia Minor, Syria, and Greece, tvith Pre-

Jaces extracted from the Author's Journal. It was

published in 4to, in 1805, and is embellished with

some fine engravings.

CARNATIC, the name of an extensive maritime

province on the eastern side of the peninsula of In-

dia, which, according to Mr Hamilton's East India

Gazetteer, stretches from the 8th to the l6th degree

of north latitude. In Dr Heyne's Tracts on India,

it is said to extend from the 10th to the 15th degree.

The average breadth of this tract is about seventy-five

miles. It comprehends the former dominions of the

Nabot of Arcot, which were transferred to the East

India Company, by a treaty concluded in 1801.

The Carnatic is reckoned one of the hottest por-

tions of India. The soil varies, but is generally sandy,
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and in many parts water is scarce, the supplies being

wholly derived from what is preserved in tanks filled

during the periodical rains. There are, however, some

rivers which flow through the country from the high

mountains called the Ghauts. In the inland parts, there

are large spots of salt ground, containing, says Dr
Heyne, either common salt, or a mixture of that salt

and soda, which, from the use to which it is applied

in India, is known by the name of Washermen's

earth. Rice constitutes the principal produce of

this country, and in those places where water is

scarce, great labour is employed to obtain the ne-

cessary supplies for the rice fields. The cultivators

raise four different crops in the year, two of them

from the same ground. In good seasons the first

crop produces fifty fold. Sugar is cultivated, but in

very small quantities, the soil not being rich enough

for the cane. The indigo plant might be cultivated

to advantage, if the demand for it were gre^iter.

The common dwarf cotton is cultivated on the coast,

but not extensively.

The capital of this province is Madras, of the

present state of which city we shall give some ac-

count when we reach that head. The other princi-

pal towns are Tanjore, Trichinopoly, Madura, Tran-

quebar, and Negapatam, in the division called the

Soidhern Carnatic; Madras, Pondicherry, Arcot,

Wallujahbad, Vellore, Cuddalore, Ginjee, Pullicat,

Chandgherry, and Nelloor, in the Central Carnatic

;

and Ongole, Carwaree, and Samgaum, in the North-

ern Carnatic. Vellore is well known as one of the

principal stations of the Company's forces. The sons

of Tippoo Sultan were placed here, and palaces on a

large scale built for them, but since the well known
mutiny of I8O7, they have been removed to Ben-

gal.

The great mass of the population profess the

Hindoo religion, the Mahommedans being but thin-

ly scattered through the country. It contains about

40,000 Christians of all descriptions. The whole

population of the Carnatic, in its most extensive

sense, may be estimated at five millions. The na-

tives are considered inferior in bodily strength to

the other natives of Hindostan Proper. In no part

of India are the genuine Hindoo manners more pure-

ly preserved than among the majority of the natives

of the Carnatic.

See Hamilton's East India Gazetteer, 8vo. Lon-
don, 1815. Heyne's Tracts, Historical and Statis'

tical, on India. 4to, London, 1814-
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Oarpfiitry,

CARPENTRY.
It has been judged most expedient to reprint the

article Carpentry from the Supplement to the

third Edition of the Encyclopedia, in order that it

may form, with the articles Roof and Strength of
Materials, * a uniform system of the most useful

departments of practical mechanics, deduced, in

* It is proper to mention here, that these two articles, first printed in the third, were incorporated in the

subsequent editions of the Encyclopedia, but that the connected article Carpentry, first published in the Sup-

plement to that edition, was not
;
owing to this circumstance, that the copyright of the Encyclopaedia, and

of that Supplement, was for some time held by different Proprietors,

—

Ed.
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Caipfntry. the same familiar and elementary manner, from the
^"""^^'^ simple principles of the composition of forces :

premising some Introductory Observations, which
may be considered as a retrospective summary of
the doctrine of Passive Strength, accompanied by
some of the most useful propositions respecting
the resistance of elastic substances, derived from
the principles which have been already laid down
in our article Biiidge : and subjoining a few notes,
on such passages as may appear to require further
illustration or correction. Some of the demon-
strations will be partly borrowed from a work which
has been published since the death of Professor
Robison, the able author of these three articles :

but others will be more completely original : and of
the remarks, the most important will probably be
those which relate to the form and direction of the
abutments of rafters ; a subject which seems to have
been very incorrectly treated by former writers on
Carpentry.

I. Abstract of the Doctrine of Passive
Strength.

The effects of forces of different kinds, on the ma-
terials employed in the mechanical arts, require to
be minutely examined in the arrangement of every
work dependent on them ; and of these effects, as
exhibited in a solid body at rest, we may distinguish
seven different varieties : the extension of a sub-
stance acting simply as a tie ; the compression of a
block supporting a load above it ; the detrusion of an
axis resting on a support close to its wheel, and re-
sisting by its lateral adhesion only ; the flexure of a
body bent by a force applied unequally to its differ-

ent parts ; the torsion or twisting, arising from a par-
tial detrusion of the external parts in opposite direc-
tions, while the axis retains its place ; the alteration

or permanent change of a body which settles, so as
to remain in a new form, when the force is with-
drawn ; and lastly, the fracture, which consists in a
complete separation of parts before united, and
which has been the only effect particularly examined
by the generality of authors on the strength of ma-
terials.

The analogy of the laws of extension and com-
pression has been demonstrated in a former article of
this volume, and their connexion with flexure has
been mvestigated : but it is not easy to compare
them directly with the resistance opposed to a par-
tial detrusion, the effects of which are only so far

understood as they are exhibited in the phenomena
of twisting : and these appear to justify us in consi-

dering the resistance of lateral adhesion as a primi-
tive force, deduced from the rigidity or solidity of
the substance, and proportional to the deviation
from the natural situation of the particles. The re-

sistance exhibited by steel wire, when twisted, bears
a greater proportion to that of brass than the re-

sistance to extension or compression ; but the forces
agree in being independent of the hardness produced
by tempering.

Flexure may be occasioned either by a transverse
or by a longitudinal force: when the force is trans-

"verse, the extent of the flexure is nearly proportion-

N T R Y. ^

al to its magnitude ; but when it is longitudinal, therre C
is a certain magnitude which it must exceed, in ordeer
to produce or rather to continue tlie flexure, if thhe
force be applied exactly at the axis. But it is equahl-
ly true that the slightest possible force applied at ; a
distance from the axis, however minute, or with aaii
obliquity however small, or to a beam already a litt-

tle curvtd, will produce a certain degree of flexures;
and this observation will serve to explain some of theie
difficulties and irregularities which have occurred, irin

making experiments on beams exposed to longitudii-
nal pressure.

Stiffness, or the power of resisting flexure, i;is

measured by the force required to produce a givenn
minute change of form. For beams similarly fixedJ,
it is directly proportional to the breadth and the cubee
of the depth, and inversely to the cube of the length.i.

Thus a beam or bar two yards long will be equalljy
stiff with a beam one yard, provided that it be eitheer
twice as deep, or eight times as broad. If the endis
of a beam can be firmly fixed, by continuing thema
to a sufficient distance, and keeping them downn
by a proper pressure, the stiffness will be four timess
as great as if the ends were simply supported. Ai
hollow substance, of given weight and length, has itss

stiffness nearly proportional to the square of the dia-
meter : and hence arises the great utility of tubes,;,

when stiffness is required, this property being still I

more increased by the expansion of the substances
than the ultimate strength. It is obvious that therea
are a multiplicity of cases in Carpentry where stiff-

-

ness is of more importance than any other property,

,

since the utility as well as beauty of the fabric might t

often be destroyed by too great a flexibility of the)
materials.

If we wish to find how much a beam of fir will 1

sink when it is loaded in the middle, we may multi- •

ply the cube of the length in inches by the giren i

weight in pounds, and divide by the cube of the

;

depth, and by ten million times the breadth : but on i

account of the unequal texture of the wood, we ;

must expect to find the bending somewhat greater

"

than this in practice, besides that a large weight will I'

often produce an alteration, or permanent settling,

,

which will be added to it : a beam of oak will also i

sink a little more than a beam of fir, with the same ;

weight.

With respect to torsion, the stiffness of a cylindri-

cal body varies directly as the fourth power of the
diameter, and inversely in the simple proportion of

*

the length : it does not appear to be changed by the
action of any force tending to lengthen or to com-
press the cylinder : and it may very possibly bear
some simple relation to the force of cohesion, which
has not yet been fully ascertained : but it appears
that, in an experiment of Mr Cavendish, the resist-

ance of a cylinder of copper to a twisting force,

acting at its sm-face, was about of tlie resistance

that the same cylinder would have opposed to direct

extension or compression.

Alteration is often an intermediate step between
a temporary change and a complete fracture. Thete
are many substances, which, after bending to a cer-

tain extent, are no longer capable of resuming their

original form : and in such cases it generally hap-



CARPENTRY. 6^3

[^•emtfy. j>ens that the alteration may be increased withrout

limit, until complete fracture takes place, by the

continued operation of the same force which has Ibe-

gun it, or by a force a little greater. Those smb-

Stances which are the most capable of this chamge,

are called ductile, and the most remarkable are g0)ld,

and a spider's Web. When a substance has undier-

gone an alteration by means of its dilctility, it& sttilf-

tess, in resisting snvail changes on either side, re-

mains little or not at all altered. Thua if the sttifF-

Cess of a spider's- web, in resisting torsion,' were suf-

ficient at the commencement of an experiment, to

i
cause it to recover itself, after being twisted in an

' angle of ten degrees, it would return ten degrees-, aind

not more, after having been twisted round a thcou-

8and times. The ductiUty of all substances, capa-

ble of being annealed, is greatly modified by tthe

effects of heat : hard steel, for example, is incomp»ar-

ably less subject to alteration than soft, although in

some cases more liable to fracture ; so that tlie de^

gree of hardness requires to be proportioned to tthe

uses for which each instrument is intended : al-

though it was proved by Coulomb, and has since be'G»

confirmed by other observers, that the primitive stiff-

ness of steel, in resisting small flexures, is neither in-

Creased nor diminished by any variation in its tempter.

The strength of a body is measured by the force

i*equired completely to overcome the corpuscu lar

powers concerned in the aggregation of its particle,

and it is jointly proportional to the primitive stiifiF-

Aess, and to the toughness of the substance; that is-,

to the degree in which it is capable of a change of

fhrm without permanent alteration. It becomes
however of importance in some cases, to consider

the measure ot^ another kind of strength, which has
sometimes been called resilience, or the power of

resisting a body in motion, and which is proportioinal

to the strength and the toughness conjointly, that is,

to the stiffness and the square of the toughness.

Thus if we double the length of a given beam, we
reduce its abjiolute strength to one half, and its

stiffness to one eighth ; but since the toughness, or

the space, through which it will continue to resiist,

is quadrupled, the resilience will be doubled, and it

would require a double weight to fall from the same
height, or the same weight to fall from a double

height, in order to overcome its whole resistance.

If we wish to determine the resilience of a bo-dy

from an experiment on its strength, we must mea-
sure the distance through which it recedes or is

bent, previously to its fracture ; and It may be shown
that a weight, which is capable of breaking it by

pressure, would also break it by impulse if it moved
with the velocity acquired by falling from a height

equal to half the deflection. Thus if a beam or bar

were broken by a weight of 100 pounds, after bei ng

bent 6 inches without alteration, it would also be

broken by a weight of 100 pounds falling from a

height of 3 inches, or moving in a horizontal direc-

tion with a velocity of 4 feet in a (Second, or by a

weight of 1 pound fl^lhng from a height of 300 inc:h-

es. This substitution of \ elocity for quantity of

matter has however one liaiit, beyond which tihe

velocity must prevail over the resistance, without

regard to the quantity of mattei*, and this limit is

derived from the time required for the successive CarpenUj.

propagation of the pressure through the different ""^"V^^

parts of the substance, in order that they . may
participate in the resistance. Thus if a weight

fell on the end of a bar or column with a velo-

city of 100 feet in a second, and the substance

could only be compressed -^^-^ of its length, without

being crushed, it is obvious that tlie pressure must
be propagated through the substance, with a veloci-

ty of 20,000 feet in a second, in order that it might

resist the stroke ; and, in general, a substance will

be crushed or penetrated by any velocity exceeding

that which is acquired by a body falling from a

height, which is to half that of the modulus of elastici-

ty of the substance, as the square of the greatest pos-

sible change of length is to the whole length, lu'ora

the consideration of the effect of rigidity in lessening

the resilience of bodies, we may understand how a

diamond, which is capable of resisting an enormous
pressure, may be crushed with a blow of a small

hammer, moving with a moderate velocity. It is

remarkable that, for the same substance in different

forms, the resilience is in most cases simply propor-

tional to the bulk or weight, while almost every

other kind of resistance is capable of infinite varia-

tion by change of form only.

The elaborate investigations of Mr Lagrange, re-

specting the strength and the strongest forms of

columns, appear to have been conducted upon prin-

ciples not altogether unexceptionable ; but it is

much easier to confute the results than to follow the

steps of the computations. One great error is the

supposition that columns are to be considered as

elastic beams, bent by a longitudinal force
;
while,

in reality, a stone column is never slender enough
to be bent by a force which it can bear without

being crushed : and even for such columns as are

capable of being bent by a longitudinal force, Mr
Lagrange's determinations are in several instances

inadmissible ; he asserts, for example, that a cylin-

der is the strongest of all possible forms, and that a
cone is stronger than any conoid of the same bulk ;

but it appears to be demonstrable in a very simple

manner, and upon incontestable principles, that a

conoidal form may be determined, which shall be

stronger than either a cone or a cylinder of the

same bulk.

When a column is crushed, its resistance to com-
pression seems to depend in great measure on the

force of lateral adhesion, assisted by a kind of inter-

nal friction, dependent on the magnitude of the

pressure, and it commonly gives way by the separa-

tion of a wedge in an oblique direction. If the ad-

hesion were simply proportional to the section, it

may be shown that a square column would be most
easily crushed when the angle of the wedge is equal

to half of a right angle
; but, if the adhesion is in-

creased by pressure, this angle will be diminished

by half the angle of repose appropriate to the sub-

stance. In a wedge separated by a direct forc«

from a prism of cast iron, the angle was found equal

to 32|^°, consequently the angle of repose was

2 X 122° = 25°, and the internal friction to the

pressure as 1 to .466, the tangent of this angle

:

there was, however;, a little bubble in the course of
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Carpentry, the fracture, which may have changed its direction

in a slight degree., The magnitude of the lateral

adhesion is measured by twice the height of the

wedge, whatever its angle may be : in this instance

the height was to the depth as 1.57 to 1, conse-

quently the surface, affording an adhesion equal to

the force, was somewhat more than three times as

great as the transverse section, and the lateral ad-

hesion of a square inch of cast iron would be equal

to about 46,000 pounds : the direct cohesive force

of the same iron was found by experiment equal to

about 20,000 pounds for a square inch. It is ob-

vious that expeviments on the strength of a sub-

stance in resisting compression ought to be tried on

pieces rather longer than cubes, since a cube would

not allow of the free separation of a single wedge

so acute as was observed in this experiment ; al-

though, indeed, the force required to separate a

shorter wedge on each side would be little or no

greater than for a single wedge. The same consi-

deration of the oblique direction of the plane of

easiest fracture would induce us to make the outline

of a column a little convex externally, as the com-

mon practice has been : for a circle cut out of a

plank possesses the advantage of resisting equally in

every section, and consequently of exhibiting the

strongest form, when there is no lateral adhesion

;

and in the case of an additional resistance propor*

tional to the pressure, the strongest form is alForded

by an oval consisting of two circular segments, each

containing twice the angle formed by the plane of

fracture with the horizon. If we wish to obtain a

direct measure of the lateral adhesion, we must take

care to apply the forces concerned at a distance

from each other not greater than one sixth of the

depth of the substance, otherwise the fracture will

probably be rather the consequence of flexure than

of detrusion. Professor Robison found this force in

some instances twice as great as the direct cohesion,

or nearly in the same proportion, as it appears to

have been in the experiment on the strength of cast

iron ; Mr Coulomb thinks it most commonly equal

only to the cohesion : and in fibrous substances,

especially where the fibres are not perfectly straight,

the repulsive strength is generally much less than

would be inferred from this equality, and sometimes

even less than the cohesive strength.

It is well known that the transverse strength of a

beam is directly as the breadth, and as. the square

of the depth, and inversely as the length : and the

variation of the results of some experiments from

this law can only have depended on accidental cir-

cumstances. If we wish to find the number of hun-

dred weights that will break a beam of oak, support-

ed at both ends, supposing them to be placed exact-

ly on the middle, we may multiply the square of the

depth, in inches, by 100 times the breadth, and di-

vide by the length ; and we may venture in practice

to load a beam with at least an eighth as much as

this, or in case of necessity, even a fourth. And if

the load be distributed equally throughout the length

of the beam, it will support twice as much : but for

a beam of fir, the strength is somewhat less than for

oak. A cylinder will bear the same curvature as

the circumscribing prism, and it may be shown that

its strtjngth, as well as its stiffness, is to that of the

prism as one fourth of its bulk is to one third of thee Carpt

bulk of the prism. The strength of a beam support-t-
'

ed at its extremities may be doubled by firmly fixingg

the ends, where it is practicable ; and we have al-1-

ready seen that the stiffness is quadrupled: but thoe

resilience remains unaltered, since the resistance ins

doubled, and the space through which it acts is re-e-

duced to a half. It is therefore obviously of imn-

portance to consider the nature of the resistancce

that is required from the fabric which we are con-i-

structing. A floor, considered alone, requires to boe

strong; but in connexion with a ceiling, its stiffnesss

requires more particular attention, in order that thee

ceiling may remain free from cracks. A coachh

spring requires resilience, for resisting the relativ&e

motions of the carriage, and we obtain this kind ofof

strength as effectually by combining a number otof

separate plates, as if we united them into a singlde

mass, while we avoid the stiffness, which would rena-

der the changes of motion inconveniently abrupt.

In all calculations respecting stiffness, it is neces-s-

sary to be acquainted with the modulus of elasticityy,

which may be found, for a variety of substances, inn

the annexed table.

Height of the Modulus of Elasticity in Thousands ofof

Feet.

Iron and steel.

Copper,

Brass,

Silver,

Tin,

Crown glass,

II. Propositions relating to Flexure.

A. The stiffness of a cylinder is to that of its cir-r-

cumscribing rectangular prism, as three times the bulUk

of the cylinder is tofour times that of the prism.

We may consider the difterent strata of the subo-

stance as acting on levers equal in length to the dis-^5-

tance of each from the axis ; for although there isis

no fixed fulcrum at the axis, yet the whole force isis

the same as if such a fulcrum existed, since the opo-

posite actions of the opposite parts would relieve thee

fulcrum from all pressure. Then the tension of eachh

stratum being also as the same distance x, and thee

breadth of the stratum being called 2y, the fluxionn

of the force on either side of the axis wiil be ^x'^yAxyC,

while that of the force of the prism, the radius beingg

r, is SrxMx. Now z being the area of half the por-c-

tion included between the stratum and the axis, ofof

which the fluxion is yAx, the fluxion of 2 — - willU

10,000 Fir wood, 10,0000

5,700 Elm, 8,0000

5,000 Beech, 8,0000

3,240 Oak, 5,06G>0

2,250 Box,

Ice,

5,0500

9,800 8500

be y^x

xxy^x

y^dx

3yy
r

<j / xdi

Sy^xdy . xx yy 1— or since — =1 —— ,

,

rr rr rr ^

xdx \ xxydx
\ or
/ rr

Sxxydx

If^; consequently the fluent ofh^ydx is y'z—
rr

i y^x, which, when yz=0 becomes ^ or onee

fourth of the product of the square of the radius byy

the area of the section, while the fluent of ^rx'^dx^s
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rx^, the force of the prism, becomes f

or ^ r'-^ X 2r^, one third of the product of the same
square into the area of the section of the prism.

Hence the radius of curvature of a cyUndrical

column, instead of

Maa

Maa
(Art. Bridge, Prop. G), will

be ' Xv J
the weight of the modulus M decreasing in

the same proportion as the bulk, when the prism is

reduced to a cylinder. The force is supposed in this

proposition to be either transverse or applied at a

considerable distance from the axis : but the error

will not be material in any other case.

B. When a longitudinalforcef is applied to the ex-

tremities ofa straight prismatic beam, at the distance

b Jrom the axis, the deflection of the middle of the

M(3f e \
SECANT [y^ ^

'

a ^) '

being the tveight of the modtdus, e the length of the

beam, and a its depth.

The curvature being proportional to the distance

from the line of direction of the force, or to the ordi-

nate, when that line is considered as the absciss,

the elastic curve must, in this case, initially coincide

with a portion of the harmonic curve, well known for

its utility in the resolution of a variety of problems of

this kind. Now if the half length of the com.plete

curve be called h, corresponding to a quadrant of the

generating circle, and the greatest ordinate y, c being
the quadrant of a circle of whicli the radius is unity,

the radius of curvature r corresponding to y will be

that is, a third proportional to y and - the ra-

dius of the generating circle ; consequently —
kk Maacc , , . .M—,kk
ccy 12/

, and k = v/—7. . ac ;
but, by the

nature of the curve, 3/ 1 i = 1
'. 5 =: sec. 1 and

3/

ec

2k

ec

"2^

ec Sf e
y -rz-b SEC. —f — b SEC. -y/ -

, which is the ordi-
AiK iVjL a

riate at the middle ; and the deflection from the na-

tural situation is y— b.

It follows that, since the secant of the quadrant is

Sf e
infinite, when ^ • ~ becomes equal to c, the de-

flection will be infinite, and the resistance of the co-

lumn will be overcome, however small the distance b

may be taken, provided that it be of finite magni-

, , , . . , . Sfee . Maacc
tude: ano.smce m this case —cc,f— — =.

Maa See

.8225 M— , which is the utmost force that the co-
ee

lumn will bear : and for a cylinder we find, by the

same reasoning, f=
Maacc

4ee
.6169 M Ifibe

supposed to vanisli, we shall have in theory an equi-
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librium without flexure, but since it will be totter- Carpentry,

ing, it cannot exist in nature.

By applying this determination to the strength of

wood and iron, compared with the modulus of elas-

ticity, it appears, that a round column or a square

pillar of either of these substances cannot be bent by
any longitudinal force applied to the axis, which it

can withstand without being crushed, unless its

length be greater than 12 or 13 times its thickness

respectively : nor a column or pillar of stone, unless

it be 40 or 45 times as long as it is thick. Hence
we may infer, as a practical rule, that every piece of

timber or iron, intended to withstand any consider-

able compressing force, should be at least as many
inches in thickness as it is feet in length, in order to

avoid the loss of force which necessarily arises from

curvature.

C. When a beam, fixed at one end, is pressed by a

force in a direction deviating from the original posi-

tion of the axis in a small angle, of tohich the tangent

M
is t, the defection becomes d — at a/

~Vf

The inclination of the curve to the absciss being

inconsiderable, it will not differ sensibly from a por-

tion of a harmonic curve ; and supposing the qua-

drantal length of this curve k, we have again, as in

M
the last proposition, ^ i -y/

—
• ac, or, for a cylm-

Now, the tangent of the in-der, k-=.\ -y/y- • ac.

clination of the harmonic curve varies as the sine of

the angular distance from the middle, consequently

I"
k—e

^as c, or 9 k
is to the radius, so is the tan-

gent t, expressing the difference of inclination

of the end of the beam and the direction of the

force, which is also that of the middle of the sup-

posed curve, to the tangent of the extreme inclina-

tion of the curve to its absciss, which will therefore

be ^ SEC. : consequently the greatest ordinate will

be — SEC and since the ordinates are as the
c k

sines of the angular distances from the origin of the

curve, the ordinate at the fixed end of the beam,

ec
corresponding to the angle — , that is, the deflection,

ft

.„ , kt ec fee kt ec . .M
wdl be ~ SEC. Y T =

^'^W'

TANG. ~V'^> for a cylinder, \ . at t/ing-

4e ,f
T^M-
By means of this proposition we may determine

4 K
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Carpeiitxy. the effect of a small lateral force in weakening a
""^^^'''^ beam or pillar, which is at the same time compres-

sed longitudinally by a much greater force ; consi-

dering the parts on each side of the point, to which
the lateral force is applied, as portions of two beams,
bent in the manner here described, by a single force

slightly inclined to the axis.

D. A bar fixed at one endy and bent by a trans-

verse force applied to the other end, assumes initially

the form of a cubic parabola, and the deflection at

the end is d —_

The ordinate of a cubic parabola varying as x^, its

second fluxion varies as 6x (dx)", or since the first

fluKion of the absciss is constant, simply as the ab-

sciss X, measured from the vertex of the parabola,

which must therefore be situated at the end to which
the force is applied, and the absciss must coincide

with the tangent of the bar. But if we begin from
the other end, we must substitute e—x for x, and
the second fluxion of the ordinate will be as 6 (e— x)

(dx)^, the first as Gexdx— 3x-dx, and the fluent as

3ex^—x^, which, when x=:e, becomes 2e^, while it

would have been 3e^ if the curvature had been uni-

form, and the second fluxion had been every where

6e(dx)^. Now the radius of curvature at the fix-

ed end being r= 7^-^, and the versed sine of a small
12e/

this versedportion of a circle being equal to —

,

sine will be expressed by ; and two thirds of stituting I e for e,r =

this, or

the versed sine for the ordinate e will be , halfv^
niaa

of which is the actual depression.

F. The depression of the middle of a horizontal bar,

fixed at both ends, and supporting its ov:n xveight

5e'^
only, is dz=i .^ 32maa

The transverse force at each point of such a bar,
resisted by the lateral adhesion, is as the distance
T from the middle (Art. Bridge, under Prop. L.)

;

but this force is proportional to the first fluxion of
the strain or curvature, consequently the curvature
itself must vary as the corrected fluent of =±= xdx,
taking here the negative sign, because the curvature
diminishes as x increases ; and the corrected fluent

will be ^e^—x", since it must vanish when x=: ^e;
the first fluxion of the ordinate will then be ^ e^xdx—
l^x^dx, and the fluent ^ e^x^—tV^% o*" for the whole
length I e,j^2 instead of or y|j, which would
have been its value if the curvature had been equal
throughout. Now the strain at the middle is the
difference of the opposite strains, produced by the
forces acting on either side ; and these are the half

weight, acting at the mean distance \ e, and the re-

sistance of the support, which is equal to the sam€
half weight, but acts at the distance ^ e, the differ-

ence being equivalent to the half weight, acting at

the distance ^ e, so that the curvature at the middle
is the same as if the bar were fixed there, and loose

at the ends, that is, as in the last proposition, sub-

2maa

See

will be the actual deflection.
Maa

E. The depression of a bar, fixed horizontally at

one end, and supporting only its otvn iveight, is

d = ; m being the height of the modulus of elas-

ticity.

The curvature here varies as the square of the

distance from the end, because the strain is propor-

tional to the weight of the portion of the bar beyond

any given point, and to the distance of its centre of

gravity conjointly, that is, to {e— x) ^ {e— x), so that

if the second fluxion at the fixed end be as e^(dx)'^,

it will elsewhere be as (e— x)-{dx)^; and the cor-

responding first fluxions being e-xdx and e%dx—
ex^dx -\- ^x^dx, the fluents will be -^e^x^ and

^e2j.2

—

^ex^ -\- j^^x*, or, when x= e, j\je% and
(A— ^ -f

yL) = I e* ;
consequently the depression

must be half the vei-sed sine in the circle of greatest

curvature. Now the radms of curvature — be-

and the versed sine at

c 3e*
the distance ^ e being —, or -r^ , 4 of this will be

^ ° 8r l6maa ^

5e*

Maa
, the force being applied at the dis-comes here ^ „;

« bef

i " • and since the weight of the bar is to thattance h

e

;

of the modulus of elasticity in the proportion of the

e , maa
,andr=:—

,

m bee
respective lengths, we have ^ = ~» ^"^^ ^= ''^^l.^

This demonstration may serve as an illus-
Z%maa
tration of two modes of considering the effect of a

strain, which Jiave not been generally known, and
which are capable of a very extensive application.

It follows that where a bar is equally loaded

throughout its length, the curvature at the middle is

half as great as if the whole weight were collected

there, the strain derived from the resistance of the

support remaining in that case uncompensated. The
depression produced by the divided weight will be

I
as great as by the single weight, since |- x 'a

to

I as 5 to 8. Mr Dupin found the proposition by
many experiments, between f and ^ ; and | is a very

good mean for representing these results.

III. Elements of Carpentry.

** Carpentry is the art of framing timber for the Dcfin

purposes of Architecture, Machinery, and, in gene-
ral, for all considerable structures.

It is not intended in this article to give a full

account of Carpentry as a mechanical art, or to de-

scribe the various ways of executing its different

works, suited to the variety of materials employed,

the processes which must be followed for fashioning

ftnd framing them for our purposes, and the tools
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entry, which must be used, and the manner in which they

^ must be handled : This would be an occupation for

volumes ; and though of great importance, must be

entirely omitted here. Our only aim at present will

be to deduce, from the principles and laws of me-

chanics, and the knowledge which experience and

judicious inferences from it have given us concern-

ing the strength of timber, in relation to the strain

laid on it, such maxims of construction as will unite

economy with sti-en^th and efficacy.

This object is to be attained by a knowledge,

1st, of the strength of our materials, and of the ab-

solute strain that is to be laid on them ;
2dly, of the

modifications of this strain, by the place and direc-

tion in which it is exerted, and the changes that can

be made by a proper disposition of the parts of our

structure ; and, 3d\y, having disposed every piece in

such a manner as to derive the utmost advantage
from its relative strength, we must know how to

form the joints and other connections in such a man-
ner as to secure the advantages derived from this

^ disposition,

ipott- This is, evidently, a branch of mechanical science
ranch which makes Carpentry a liberal art, constitutes part
chani- gf the learning of the Engineer, and distinguishes
lence.

j^j^^ from the workman. Its importance in all times

and states of civil society is manifest and great. In

the present condition of these kingdoms, raised, by
the active ingenuity and energy of our countrymen,

to a pitch of prosperity and influence unequalled in

the history of tlie world, a condition which consists

chiefly in the superiority of our manufactures, at-

tained by prodigious multiplication of engines of
every description, and for every species of labour,

the Science (stj to tetm it) of Carpentry is of im-

mense consequence. We regret therefore exceed-
ingly, that none of our celebrated artists have done
honour to themselves and their country, by digesting

into a body of consecutive doctrines the results of

their experiences so as to form a system from which
their pupils might derive the first principles of their

education. The many volumes called Complete
Instructors, Manuals, &c. take a much hum-
bler flight, and content themselves with instruct-

ing the mere workman, or sometimes give the mas-
ter builder a few approved forms of roofs and other

framings, with the rules for drawing them on paper

;

and from thence forming the working draughts which
must guide the saw.and the chisel of the workman.
Hardly any of them offer any thing that can be cal-

led a principle, applicable to many particular cases,

[)ally the rules for this adaptation. We are indebted
«(i to for the greatest part of our knowledge of this sub-
[ners ject to the labours of literary men, chiefly foreigners,

jf this
^'^'^ ^^ve published in the memoirs of the learned

jt.
academies dissertations on different parts of what
may be termed the Science of Carpentri/. It is sin-

gular, that the members of the Royal Society of Lon-
don, and even of that established and supported by
the patriotism of these days for the Encouragement
of the Arts, have contributed so little to the public

instruction in this respect. We observe of late some
beginnings of this kind, such as the last part of Ni-
cholson's Carpenter's and Joiners Assistant, publish-

ed by J. Taylor, Holborn, 1797. And it is with

pleasure that we can say, that we were told by the Carpentry,

editor, that this work was prompted in a great mea-^'^V'^
sure by what has been delivered in the Encyclopcedia
Britannica in the articles Roof and Strength of
Materials. It abounds more in important and new
observations than any book of the kind that we are
acquainted with. We again call on such as have
given a scientific attention' to this subject, and pray
that they would render a meritorious service to their
country by imparting the result of their researches.
The very limited nature of this work does not allow
us to treat the subject in detail ; and we must con-
fine our observations to the fundamental and leading
propositions.

The theory (so to terra it) of Carpentry is found- Theory
ed on two distinct portions of mechanical sciences, founded on
namely, a knowledge of the strains to which fram-what,
ings of timber are exposed, and a knowledge of their
relative strength.

We shall therefore attempt to bring into one
point of view the propositions of mechanical science
that are more immediately applicable to the art of
Carpentry, and are to be found in various articles
of our work, particularly Roof and Strength of
Materials. From these propositions we hope to
deduce such principles as shall enable an attentive
reader to comprehend distinctly what is to be aimed
at in framing timber, and how to attain this object with
certainty : and we shall illustrate and confirm our
principles by examples of pieces of Carpentry which
are acknowledged to be excellent in their kind.
The most important proposition of general me-Composi-

chanics to the carpenter is that which exhibits the''**"
composition and resolution of forces; and we beg

^*'J?'""''°our practical readers to endeavour to form very dis-*'

tinct conceptions of it, and to make it very familiar
to their mind. When accommodated to their chief
purposes, it may be thus expressed

:

1. If a body, or any part of a body, be at once
pressed in the two du-ections AB. AC (fig. I. Plate
XLVHI.), and if the intensity or force of those
pressures be in the proportion of these two lines,

the body is affected in the same manner as if it

were pressed by a single force acting in the direc-
tion AD, which is the diagonal of the parallelo-
gram ABDC formed by the two lines, and whose
intensity has the same proportion to the intensi-
ty of each of the other two that AD has to AB
or AC.

Such of our readers as have studied the laws of
motion, know that this is fully demqnstrated*
Such as wish for a very accurate view of this pro-
position, will do well to read the demonstration
given by D. Bernoulli, in the first volume of the
Comment. Petropol., and the improvement of this

demonstration by D'Alembert in his Opuscules
and in the Comment. Taurinens. iShe practi-
tioner in Carpentry will get more useful confi-
dence in the doctrine, if he will shut his book, and
verify the theoretical demonstrations by actual ex-
periments. They are remarkably easy and convinc-HluBtrated
ing. Therefore it is our request that the artist, who by Expert

is not so habitually acquainted with the subject, do"**"**

not proceed further till he has made it quite familiar

to his thoughts. Nothing is so conducive to this
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Caipentiy.as the actual experiment; and since this only re-

***'*V'"^ quires the trifling expence of two small pulleys and

a few yards of whipcord, we hope that none of our

px-actical readers will omit it : They will thank us for

this injunction.

2. Let the threads Ad, AF6, and AEc (fig. 2.),

have the weights d, b, and c, appended to them, and

let two of the threads be laid over the pulleys F and

E. By this apparatus the knot A will be drawn in

the directions AB, AC, and AK. If the sum of the

weights b and c be greater than the single weight d,

the assemblage will of itself settle in a certain deter-

mined form : if you pull the knot A out of its place,

it will always return to it again, and will rest in no

other position. For example, if the three weights

are equal, the threads will always make equal angles,

of 120 degrees each, round the knot. If one of the

weights be three pounds, another four, and the third

five, the angle opposite to the thread stretched by

five pounds will always be square, &c. When the knot

A is thus in equilibrio, we must infer, that the ac-

tion of the weight d, in the direction Kd, is in di-

rect opposition to the combined action of b in the

direction AB, and of c, in the direction AC. There-

fore, if we produce dK to any point D, and take AD
to represent the magnitude of the force, or pressure

exerted by the weight d, the pressures exerted on A
by the weights b and c, in the directions AB, AC,
are in fact equivalent to a pressure acting in the di-

rection AD, whose intensity we have represented by

AD. If we now measure olF by a scale on AF and

AE, the lines AB and AC, having the same propor-

tions to AD that the weights b and c have to the

weight d, and if we draw DB and DC, we shall find

DC to be equal and parallel to AB, and DB equal

and parallel to AC ; so that AD is the diagonal of

a parallelogram ABDC. We shall find this always

to be the case, whatever are the weights made use

of; only we must take care that the weight which

vi^e cause to act without the intervention of a pulley

be less than the sum of the other two : if any one of

the weights exceeds the sum of the other two, it

will prevail, and drag them along with it.

Now since we know that the weight d would just

balance an equal weight g, pulling directly upwards

by the intervention of the pulley G ; and since we
see that it just balances the weights b and c, acting

in the directions AB, AC, we must infer, that the

knot A is affected in the same manner by those two

weights or by the single weight g ; and therefore

that tmo pressures, acting in the directions, and with

the intensities, AB, AC, aj-e equivalent to a singlepres-

sure having the direction and proportion of AD. In

like manner, the pressures AB, AK, are equivalent

to AH, which is equal and opposite to AC. Also

AK and AC are equivalent to AI, which is equal

and opposite to AB.
We shall consider this combination of pressures

a little more particularly.

Suppose an upright beam BA (fig. 3.) pushed in

the direction of its length by a load B, and abutting

on the ends of two beams AC, AD, which are firm-

ly resisted at their extreme points C and D, which

rest on two blocks, but are nowise joined to them

:

these two beams can resist no way but in the direc-

tions CA, DA ; and therefore the pressures whiiich Cai
they sustain from the beam BA are in the directioions ^
AC, AD. W^e wish to know how much each sisus*
tains i Produce BA to E, taking AE from a sca^ale
of equal parts, to represent the number of tons i or
pounds by which BA is pressed. Draw EF and EEG
parallel to AD and AC; then AF, measured ( on
the same scale, will give us the number of pounds I by
which AC is strained or crushed, and AG will gi^ive
the strain on AD.

It deserves particular remark here, that the lengfgth
of AC or AD has no influence on the sti-ain, arisining
from the thrust of BA, while the directions remaiain
the same. The effects, however, of this strain aiare
modified by the length of the piece on which it r is

exerted. This strain compresses the beam, and wivili

therefore compress a beam of double length twicice ?

as much. This may change the form of the assenim-
j

blage. If AC, for example, be very much shorteter |

than AD, it will be much less compressed : the linine I

CA will turn about the centre C, while DA wii^ill
|

hardly change its position ; and the angle CAD wivill

grow more open, the point A sinking down. Th'he
artist will find it of great consequence to pay a verjry
minute attention to this circumstance, and to be abble
to see clearly the change of shape which necessarilily
results from these mutual strains. He will see i in
this the cause of failure in many very great works,—
By thus changing shape, strains are often produce:ed
in places where there were none before, and frere-

quently of the very worst kind, tending to break thhe
beams across.

The dotted lines of this figure show another posisi-
j

tion of the beam AD'. This makes a prodigiou'US
change, not only in the strain' on AD', but also i in

that on AC. Both of them are much increased ; AdG
is almost doubled, and AF is four times greater thaian
before. This addition was made to the figure, t to
show what enormous strains may be produced by / a
very moderate force AE, when it is exerted on ; a
very obtuse angle.

The 4th and :5th figures will assist the most uniiin-
structed reader in conceiving how the very samne
strains AF, AG, are laid on these beams, by a weigh;ht
simply hanging from a billet resting on A, pressinpg
hard on AD, and also leaning a little on AC ; or bby
an upright piece AE, joggled on the two beams ACC,
AD, and performing the office of an ordinary kingg-
post. The reader will thus learn to call off his atit-

tention from the means by which the strains are pro o-

duced, and learn to consider them abstractedly mere e-

ly as strains, in whatever situation he finds them, anaid

from whatever cause they arise.

We presume that every reader will perceive; thatat

the proportions of these strains will be precisely th^e
same if every thing be inverted, and each beam boe
drawn or pulled in the opposite direction. In th(he

same way that we have substituted a rope anad
weight in fig. 4. or a king-post in fig. 5. for th^e
loaded beam BA of fig. 3 we might have substiti-

tuted the framing of fig. 6. which is a very usuaial

practice. In this framing, the batten DA is stretch h-
ed by a force AG, and the piece AC is compress^s-
ed by a force AF. It is evident, that we may emn-
ploy a rope, or an iron rod hooked on at D, in placce
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'peutry of the batten DA, and the strains will be the same

as before.

This seemingly simple matter is still full of instruc-

tion ; and we hope that the well-informed reader will

pardon us, though we dwell a little longer on it for

the sake of the young artist.

By changing the form of this framing, as in fig. 7.

we produce the same strains as in the disposition re-

presented by the dotted lines in fig. 3. The strains

on both the battens AD, AC, are now greatly in-

creased.

The same consequences result from an improper
change of the position of AC. If it is placed as in

fig. 8. the strains on both are vastly increased. In

short, the rule is general; that the more open we
make the angle against which the push is exerted,

the greater are the strains which are brought on the

struts or ties which form the sides of the angle.

The reader may not readily conceive the piece

AC of fig. 8. as sustaining a compression ; for the

weight B appears to hang from AC as much as

from AD. But his doubts will be removed by con-
sidering whether he could employ a rope in place

of AC. He cannot: but AD may be exchanged
for a rope. AC is therefore a strut, and not a tie.

In fig. 9. Plate XLIX. AD is again a strut,

butting on the block D, and AC is a tie ; and the

batten AC may be replaced by a rope. While AD
is compressed by the force AG, AC is stretched

by the force AF.
If we give AC the position represented by the

dotted lines, the compression of AD is now AG',
and the force stretching AC is now AF' ; both much
greater than they were before. * This disposition

is analogous to fig. 8. and to the dotted lines in

fig. 3. Nor will the young artist have any doubts of

AC being on the stretch, if he consider whether
AD can be replaced by a rope. It cannot, but
AC may ; and it is therefore not compressed, but
stretched-

In fig. 10. all the three pieces, AC, AD, and AB,
are ties, on the stretch. This is the complete in-

version of fig. 3. ; and the dotted position of AC in-

duces the same changes in the forces AF, AG', as in

fig. 3.

Thus have we gone over all the varieties which
can happen in the bearings of tjiree pieces on one
point. All calculations about the strength of car-

pentry are reduced to this case : for when more
ties or braces meet in a point (a thing that rarely

happens), we reduce them to three, by substituting

for any two the force which results from their com-
bination, and then combining this with another ; and
so on.

The young artist must be particularly careful not

to mistake the kind of strain that is exerted on any

piece of the framing, and suppose a piece to be a Carpentry,

brace which is really a tie. It is very easy to avoid '^V**^
all mistakes in this matter by the following rule,

which has no exception. (See Note AA.)
Take notice of the direction in which the piece Rule for

acts from which the strain proceeds. Draw a line

in that direction from the point on which the strain
"g^of

"

is exerted; and let its length (measured on some pressionand
scale of equal parts) express the magnitude of this extension,

action in pounds, hundreds, or tons. From its re-

mote extremity draw lines parallel to the pieces on
which the strain is exerted. The line parallel to one
piece will necessarily cut the other, or its direction

produced: if it cut the piece itself, that piece is

compressed by the strain, and it is performing the
office of a strut or brace ; if it cut its direction

produced, the piece is stretched, and it is a tie.

In short, the strains on the pieces AC, AD, are to

be estimated in the direction of the points F and G
jfrom the strained point A. Thus, in fig. 3. the
upright piece BA, loaded with the weight B,
presses the point A in the direction AE ; so does
the rope AB in the other figures, or the batten AB
in fig. 5.

In general, if the straining piece is within the
angle formed by the pieces which are strained, the
strains which they sustain are of the opposite kind to

that which it exerts. If it be pushing, they are
drawing ;. but if it be within the angle formed by their

directions produced, the strains which they sustain

are of the same kind. All the three are either draw-
ing or pressing. If the straining piece lie within the
angle formed by one piece and the produced direc-

tion of the other, its own strain, whether compression
or extension, is of the same kind with that of the
most remote of the other two, and opposite to that

of the nearest. Thus, in fig. 9. where AB is draw-
ing, the remote piece AC is also drawing, while AD
is pushing or resisting compression.

In all that has been said on this subject, we
have not spoken of any joints. In the calculations

with which we are occupied at present, the resist-

ance of joints has no share ; and we must not sup-
pose that they exert any force which tends to pre-
vent the angles from changing. The joints are sup-
posed perfectly flexible, or to be like compass
joints ; the pin of which only keeps the pieces to-

gether when one or more of the pieces draws or
pulls. The carpenter must always suppose them all

compass joints when he calculates the thrusts and
draughts of the different pieces of his frames. The
strains on joints, and their power to produce or ba-
lance them, are of a different kind, and require a
very different examination.

Seeing that the angles which the pieces make General ex-

with each other are of such importance to the mag- pression of
° the niai^ni.

tude of
the strain.

* The reader is requested to add accents to the lower C, the upper F, and the lower G, in this figure.

In fig. 10. for b, read C, and add accents to the upper F and the lower G. In fig. 12. the dotted line

should be continued upwards, and marked L. In fig. 16. the letters should stand thus, C E e Dy F B.
The arrangements required, for delivering every plate with -the text to which it belongs, have made it ne-
cessary to work off these engravings before the order of their occurrence, a circumstance with which the
author of the remarks on this article was not acquainted, in time to have them corrected.
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Carpentry, nitude and the proportion of the excited strains, it is

" ' ~ ' proper to find out some way of readily and compen-

diously conceiving and expressing this analogy.

In general, the strain on any piece is propor-

tional to the straining force. This is evident.

Secondly, the strain on any piece AC is propor-

tional to the sine of the angle which the straining

force makes with the other piece directly, and to the

sine of the angle which the pieces make with each

other inversely.

For it is plain, that the three pressures AE, AF,
and AG, which are exerted at the point A, are in

the proportion of the lines AE, AF, and FE (be-

cause FE is equal to AG). But because the sides

of a triangle are proportional to the sines of the op-

posite angles, the strains are proportional to the

sines of the angles AFE, AEF, and FAE. But
the sine of AFE is the same with the sine of the

angle CAD, which the two pieces AC and AD
make with each other ; and the sine of AEF is the

same with the sine of EAD, which the straining

piece BA makes with the piece AC. Therefore

we have this analogy, Sin. CAD : Sin. EAD =

AE : AF, and AF = AE x
Sin. EAD
Sin. CAD Now the

Strains pro

pagated to

the points

of support.

Action of a

Straining

Ueam.

sines of angles are most conveniently conceived as

decimal fractions of the radius, which is considered

as unity. Thus, Sin. 30° is the same thing with

0.5, or ^ ; and so of others. Therefore, to have the

strain on AC, arising from any load AE acting in

the direction AE, multiply AE by the sine of EAD,
and divide the product by the sine of CAD.

This rule shows how great the strains must be
when the angle CAD becomes very open, approach-

ing to 180 degrees. But when the angle CAD be-

comes very small, its sine, (which is our divisor) is

also very small ; and we should expeot a very great

quotient in this case also. But we must observe,

that in this case the sine of EAD is also very

small ; and this is our multiplier. In such a case,

the quotient cannot exceed unity.

But it is unnecessary to consider the calculation

by the tables of sines more particularly. The angles

are seldom known any otherwise but by drawing the

figure of the frame of carpentry. In this case, we
can always obtain the measures of the strains from
the same scale, with equal accuracy, by drawing the
parallelogram AFCG.

Hitherto we have considered the strains excited

at A only as they affect the pieces on which they

are exerted. But the pieces, in order to sustain, or

be subject to, any strain, must be supported at their

ends C and D ; and we may consider them as mere
intermediums, by which these strains are made to

act on those points of support : Therefore AF and
AG are also measures of the forces which press or

pull at C and D. Thus we learn the supports which
must be found for these points. Tliese may be in-

finitely various. We shall attend only to such as

somehow depend on the framing itself.

Such a structure as fig. 11. very frequently oc-

curs, where a beam BA is strongly pressed to the

end of another beam AD, which is prevented from
yielding, both because it lies on another beam HD,

and because its end B is hindered from sliding Car^ t

backwards. It is indifferent from what this pressurce ^^^-^^

arises : we have represented it as owing to a weighJt
hung on at B, while B is withheld from yielding hyy
a rod or rope hooked to the wall. The beam AID
may be supposed at full liberty to exert all its pres»-

sure on D, as if it were supported on rollers lodgedd
in the beam HD ; but the loaded beam BA pressess

both on the beam AD and on HD. We wish onljy

to know what strain is borne by AD ?

All bodies act on each other in the directiom

perpendicular to their touching surfaces ; thereforee

the support given by HD is in a direction perpendi-
cular to it. We may therefore supply its place att

A by a beam AC, perpendicular to HD, and firm-

ly supported at C. In this case, therefore, we ma}y
take AE, as before, to represent the pressure ex-
erted by the loaded beam, and draw EG perpendii-

cular to AD, and EF parallel to it, meeting the per-*-

pendicular AC in F. Then AG is the strain com^-

pressing AD, and AF is the pressure on the beann
HD.

It may be thought, that since we assume as sa fjie fbi

principle that the mutual pressures of solid bo^iess of the

«

are exerted perpendicular to their touching sur— tingjouj

faces, this balance of pressures, in framings of tim^i- ?^ "° f
bers, depends on the directions of their buttingf *^

i

joints : but it does not, as will readily appear byy
j

considering the present case. Let the joint o»r
'

abutment of the two pieces BA, AD be mitred, im
the usual manner, in the direction fkf. There^-
fore, if Ae be drawn perpendicular to A^ it will bee

the direction of the actual pressure exerted by thee

loaded beam BA on the beam AD. But the re-
action of AD, in the opposite direction Af, will nott

balance the pressure of BA ; because it is not ini

the direction precisely opposite. BA will therefore^

slide 4ilong the joint, and press on the beam HD..
AE represents the load on the mitre joint A. Drawy
Ee perpendicular to Ke, and E/ parallel to it. Thes
pressure AE will be balanced by the reactions ehx
andyA: or, the pressure AE produces the pres-
sures Ae and Kf; of which A/ must be resistedl

by the beam HD, and he by the beam AD. Thei
pressure Kf not being perpendicular to HD, can-
not be fully resisted by it ; because (by our assumedl
principle) is reacts only in a direction perpendi-
cular to its surface. Therefore draw y]t>,y^i parallel 1

to HD, and perpendicular to it. The pressure A/f
will be resisted by HD with the force jpK ; but there?

is required another force iA, to prevent the beama
BA from slipping outwards. This must be furnish--

ed by the reaction of the beam DA. ( See Note BB.))

In like manner, the ether force Ke cannot be fully

resisted by the beam AD, or rather by the prop D,,

acting by the intervention of the beam ; for the ac--

tion of that prop is exerted through the beam in the)

direction DA. The beam AD, therefore, is pressedi

to the beam HD by the force Ae, as well as by hf,\
To find what this pressure on HD is, draw eg per--

pendicular to HD, and eo parallel to it, cutting EGr
in r. The forces ^A and oA will resist, and balance;

Ke,
Thus we see, that the two forces Ke and Xf, which,

are equivalent to AE, are equivalent also to Ap, Ai,



CARP
ntry. Ao, and Ag. But because A/and cE are equal and

parallel, and Er and J'i are also parallel, as also er

and Jp, it is evident, that if is equal to rE, or to oF,

and iA is equal to re, or to Gg. Therefore the four

forces Ag, Ao, Ap, Ai, are equal to AG and AF.
Therefore AG is the compression of the beam AD,
or the force pressing it on D, and AF is the force

pressing it on the beam HD. The proportion of

these pressures, therefore, is not affected by the form

of the joint.

This remark is important ; for many carpenters

think the form and direction of the butting joint of

great importance ; and even the theorist, by not pro-

secuting the general principle through all its conse-

quences, may be led into an error. The form of the

joint is of no importance, in as far as it affects the

strains in the direction of the beams ; but it is often

of great consequence, in respect to its own firmness,

and the effect it may have in bruising the piece on

which it acts, or being crippled by it.

of The same compression of AB, and the same
rain thrust on the point D by the intervention of AD,

will obtain, in whatever way the original pressure on

the end A is produced. Thus, supposing that a cord

is made fast at A, and pulled in the direction AE,
and with the same force, the beam AD will be equal-

ly compressed, and the prop D must react with the

same force.

But it often happens that the obliquity of the

pressure on AD, instead of compressing it, stretches

It; and we desire to know what tension it sus-

tains. Of this we have a familiar example in a
common roof. Let the two rafters AC, AD (fig.

12.), press on the tie-beam DC. We may suppose
the whole weight to press vertically on the ridge A,
as if a weight*B were hung on there. (See Note
CC.) We may represent this weight by the por-

tion Ab of the vertical or plumb line, intercepted

between the ridge and the beam. Then drawing bf
and hg parallel to AD and AC, A^ and Af will re-

present the pressures on AC and AD. Produce
AC till CH be equal to Af. The point C is forced
out in this direction, and with a force represented

by this line. As this force is not perpendicularly

across the beam, it evidently stretches it ; and this

extending force must be withstood by an equal force

pulling it in the opposite direction. This must arise

from a similar oblique thrust of the opposite rafter

on the other end D. We concern ourselves only

with this extension at present ; but we see that the

cohesion of the beam does nothing but supply the

balance to the extending forces. It must still be
eupported externally, that it wzay resist, and by re-

sisting obliquely, be stretched. The points C and
D are supported on the walls, which they press in

the directions CK and DO, parallel to Ab. If we
draw HK parallel to DC, and HI parallel to CK
(that is to A^), meeting DC produced in I, it fol-

lows from the composition of forces, that the point

C would be supported by the two forces KC and IC.
In like manner, making DN = Ag, and completing
the parallelogram DMNO, the point D would be
supported by the forces OD and MD. If we draw
go andyi parallel to DC, it is plain that they are

equal to NO and CI, while Ao and Ak are equal to
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DO and CK, and Ab is equal to the sum of DO and Carpentiy,

CK (because it is equal to Ao -f Ak). The weight ^^v^^^
of the roof is equal to its vertical pressure on the
walls.

Thus we see, that while a pressure on A, in the
direction Ab, produces the strains Af and A^, on
the pieces AC and AD, it also excites a strain CI or
DM in the piece DC. And this completes the me-
chanism of a frame ; for all derive their efficacy from
the triangles of which they are composed, as will ap- •

pear more clearly as we proceed.
But there is more to be learned from this. The External

consideration of the strains on the two pieces AD action ofa
and AC. by the action of a force at A, only showed
them as the means of propagating the same strains
in their own direction to the points of support. But,
by adding the strains exerted in DC, we see that
the frame becomes an intermedium, by which ex-
ertions may be made on other bodies, in certain di-
rections and proportions ; so that this frame may be-
come part of a more complicated one, and, as it

were, an element of its constitution. It is worth
while to ascertain the proportion of the pressures

*

CK and DO, which are thus exerted on the walls.
The similarity of triangles gives the following analo-
gies :

DO : DM = A5 : AD
CI, or DM : CK = Ci : Ab

Therefore DO : CK = Cd : 5D.

Or, the pressures on the points C and D, in the direc'
Hon of the straining force Ab, are reciprocally pre
portional to the portions ofDC intercepted by Ab.

Also, since' Ai is r= DO + CK, we have
Ab : CK = Cb + bD (or CD) : bD, and
A6 :DO = CD: bC.

In general, any two of the three parallel forces'

Ab, DO, CK, are to each other in the reciprocal
proportion of the parts of CD, intercepted between
their directions and the direction of the third.

And this explains a still more important office of
the frame ADC. If one of the points, such as D,
be supported, an external power acting at A, in the
direction Ab, and with an intensity which may be
measured by Ab, may be set in equilibrio, with an-
other acting at C, in the direction CL, opposite to
CK or Ab, and with an intensity represented by
CK : for since the pressure CH is partly withstood
by the force IC, or the firmness of the beam DC
supported at D, the force KC will complete the ba-
lance. When we do not attend to the support at D,
we conceive the force Ab to be balanced by KC, or

KC to be balanced by Ab. And, in like manner,
we may neglect the support or force acting at A, and
consider the force DO a§ balanced by CK.

Thus our frame becomes a lever, and we are able it becomes
to trace the interior mechanical procedure which a Lever,

gives it its efiicacy : it is by the intervention of the
forces of cohesion, wHich connect the points to

which the external forces are applied with the sup-
ported point or fulcrum, and with each other.

These strains or pressures Ab, DO, and CK, not
being in the directions of the beams, may be called

transverse. We see that by their means a frame of
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Carpentry, carpentry may be considered as a solid body : but
^-^/^ the example which brought this to our view is too

limited for explaining the efficacy which may be

given to such constructions. We shall therefore

give a general proposition, which will more distinct-

ly explain the procedure of nature, and enable us to

trace the strains as they are propagated through all

the parts of the most complicated framing, finally

producing the exertion of its most distant points.

General presume that the reader is now pretty well

Uorf
habituated to the conception of the strains as they

are propagated along the lines joining the points qf

a frame, and we shall therefore employ a very simple

figure.

Let the strong lines ACBD (fig. 13.) represent a

frame of carpentry. Suppose that it is pulled at the

point A by a force acting in the direction AE, but

that it rests on a fixed point C, and that the other

extreme point B is held back by a power which re-

sists in the direction BF : It is required to determine

the proportion of the strains excited in its different

parts, the proportion of the external pressures at A
and B, and the pressure which is produced on the

obstacle or fulcrum C i

It is evident that each of the external forces at

. A and B tend one way, or to one side of the frame,

and that each would cause it to turn round C if the

other did not prevent it ; and that if, notwithstand-

ing their action, it is turned neither way, the forces

in actual exertion are in equilibrio by the interven-

tion of the frame. It is no less evident that these

forces concur in pressing the frame on the prop C.

Therefore, if the piece CD were away, and if the

joints C and D be perfectly flexible, the pieces CA,
CB would be turned round the prop C, and the

pieces AD, DB would also turn with them, and the

whole frame change its form. This shows, by the

way, and we desire it to be carefully kept in mind,

that the firmness or stiffness of framing depends en-

tirely on the triangles bounded by beams which are

contained in it. An open quadrilateral may always

change its shape, the sides revolving round the an-

gles. A quadrilateral may have an infinity of forms,

without any change of its sides, by merely pushing

two opposite angles towards each other, or drawing

them asunder. But when the three sides of a tri-

angle are determined, its shape is also invariably de-

termined ; and if two angles be held fast, the third

cannot be mpved. It is thus that, by inserting the

bar CD, the figure becomes unchangeable ; and any

attempt to change it by applying a force to an angle

A, immediately excites forces of attraction or repul-

sion between the particles of the stuff which form its

sides. Thus it happens, in the present instance, that

a change of shape is prevented by the bar CD. The
power at A presses its end against the prop ; and in

doing this it puts the bar AD on the stretch, and

also the bar DB. Their places might therefore be

supplied by cords or metal wires. Hence it is evi-

dent that DC is compressed, as is also AC ;
and, for

the same reason, CB is also in a state of compression;

for either A or B may be considered as the point that

is impelled or withheld. Therefore DA and DB are

stretched, and are resisting with attractive forces.

DC and CB are compressed, and are resisting with

N T R Y.

repulsive forces : and thus the support of the prop, Carpentry,

combined with the firmness of DC, puts the frame '"«^v^^^

ADBC into the condition of the two frames in fig.v8.

and fig. 9. Therefore the external force at A is

really in equilibrio with an attracting force acting in

the direction AD, and a repulsive force acting in the

direction AK. And since all the connecting forces

are mutual and equal, the point D is pulled or drawn

in the direction DA. The condition of the point B
is similar to that of A, and D is also drawn in the

direction DB. Thus the point D, being urged by

the forces in the directions DA and DB, presses the

beam DC on the prop, and the prop resists in the

opposite direction. Therefore the line DC is the

diagonal of the parallelogram, whose sides have the

proportion of the forces which connect D with A
and B. This is the principle on which the rest of

our investigation proceeds. We may take DC as

the representation and measure of their joint effect.

Therefore draw CH, CG, parallel to DA, DB.
Draw HL, GO, parallel to CA, CB, cutting AE,
BF, in L and O, and cutting DA, DB in I and M.
Complete the parallelograms ILKA, MONB. Then
DG and AI are the equal and opposite forces which

connect A and D ; for GD = CH, = AI. In like

manner DH and BM are the forces which connect

D and B. ....
The external force at A is in immediate equilibrio

with the combined forces, connecting A with D and

with C. AI is one of them ; Therefore AK is the

other ; and AL is the compound force with which

the external force at A is in immediate equilibrium.

This external force is therefore equal and opposite

to AL. In like manner, the' external force at B is

equal and opposite to BO ; and AL is to BO as the

external force at A to the external foi%e at B. The
prop C resists with forces equal to those which are

propagated to it from the points D, A, and C.

Therefore it resists with forces CH, CG, equal and

opposite to DG, DH ; and it resists the compres-

sions KA, NB, with equal and opposite forces Ck,

C7t. Draw kl, no parallel to AD, BD, and draw

CIQ, CoP : It is plain that kCHl is a parallelogram

equal to KAIL, and that C^ is equal to AL. In

like manner Co is equal to BO. Now the forces Ck,

CH, exerted by the prop, compose the force C^;

and Cn, CG compose the force Co. These two

forces CI, Co are equal and parallel to AL and BO ;

and therefore they are equal and opposite to the ex-

ternal forces acting at A and B. But they are (pri-

mitively) equal and opposite to the pressures (or at

least the compounds of the pressures) exerted on the

prop, by the forces propagated to C from A, D, and

B. Therefore the pressures exerted on the prop are

the same as if the external forces were applied there

in the same directions as they are applied to A and

B. Now if we make Cv, Cz equal to C^ and Co,

and complete the parallelogram CVYZ ; it is plain

that the force YC is in equilibrio with ^C and oC.

Therefore the pressures at A, C, and B, are such as

would balance if applied to one point.

Lastly, in order to determine their proportions,

draw CS and CR perpendicular to DA and DB.
Also draw Ac?, Bf perpendicular to CQ and CP",

and draw Cg, Ci perpendicular to AE, BF.
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• The triangles CPR and BP/" are similar, having

a common angle P, and a right angle at R andf.
In like manner the triangles CQS and KQji are

similar. Also the triangles CHR, CGS are similar,

by reason of the equal angles at H and G, and the

right angles at R and S. Hence we obtain the fol-

lowing analogies

:

Co : CP = on ^ PB, - CG : PB
CP:CR= PB:/B
CR:CS = CH:CG
CS:CQ- KdxKQ,
CQ : C/ = AQ : U, - AQ : CH

Therefore, by equality,

Cfl : C^ = M :/B
orBO:AL- C^ : Ci.

That is, the external forces are reciprocally propor-

tional to the perpendiculars drawn from the prop on

the lines of their direction.*

This proposition (sufficiently general for our pur-

pose) is fertile in consequences, and furnishes many
useful instructions to the artist. The strains LA,
OB, CY, that are excited, occur in many, we may
say in all, framings of carpentry, whether for edifices

or engines, and are the sources of their efficacy.

It is also evident, that the doctrine of the transverse

strength of timber is contained in this proposition ;

for every piece of timber may be considered as an

assemblage of parts, connected by forces which act

in the direction of the lines which joined the strain-

ed points on the matter which lies between those

points, and also act on the rest of the matter, ex-

citing those lateral forces which produce the inflexi-

bility of the whole. See Strength of Materials,
Encyclopcedia.

Thus it appears that this proposition contains the

principles which direct the artist to frame the most

powerful levers ; to secure uprights by shores or

braces, or by tiers and ropes ; to secure scaffoldings

for the erection of spires, and many other more deli-

cate problems of his art. He also learns from this

proposition, how to ascertain the strains that are pro-

duced, without his intention, by pieces which he in-

tended for other offices, and which, by their trans- Carpentry,

verse action, put his work in hazard. In short, this '"^V^.
proposition is the key to the science of this art.

We would now counsel the artist, after he has

made the tracing of the strains and thrusts through

the various parts of a frame familiar to his mind, and
even amused himselfwi thsome comphcatedfancyfram-
ings, to read over with care the articles Strength of
Materials and Roof in the Encyclopedia. He
will now conceive its doctrirres much more clearly

than when he was considering them as abstract

theories. The mutual action of the woody fibres will

now be easily comprehended, and his confidence in

the results will be greatly increased.

There is a proposition (No. 19. article Roof in the Decision of

Encyclopcedia), which has been called in question by » l^isputed

several very intelligent persons ; and they say that Be-^"^
lidor has demonstrated, in his Science des Ingenieurs, Question',

that a beam firmly fixed at both ends is not twice as

strong as when simply lying on the props ; and that

its strength is increased only in the proportion of two
to three ; and they support this determination by a
list of experiments recited by Belidor, which agree

precisely with it. Belidor also says, that Pitot had
the same result in his experiments. These are re-

spectable authorities : but Belidor's reasoning is any
thing but demonstration ; and his experiments are

described in such an imperfect manner, that we can-

not build much on them. It is not said in what man-
ner the battens were secured at the ends, any far-

ther than that it was by chevalets. If by this word Is

meant a tressle, we cannot conceive how they were
employed ; but we see it sometimes used for a wedge
or key. If the battens were wedged in the holes,

their resistance to fracture m^y be made what we
please ;

they may be made loose, and therefore resist

little more than when simply laid on props. They
may be (and probably were) wedged very fast, and
bruised or crippled.

Our proposition mentioned distinctly the security

given to the ends of the beams. They were mor-

tised into remote posts. Our precise meaning was,

that they were simply kept from rising by these mor-
tises, but at full liberty to bend up at E and I, and
between G and K. Our assertion was not made

* " The learned reader will perceive, that this analogy is precisely the same with that of forces which are

in equilibrio by the intervention of a lever. In fact, this whole frame of carpentry is nothing else than a

built orframed lever in equilibrio. It is acting in the same manner as a solid, which occupies the whole fi-

gure compressed in the frame, or as a body of any size and shape whatever that will admit the three points

of application A, C, and B. It is always in equilibrio in the case first stated ; because the pressure pro-

duced at B by a force applied to A is always such as balances it. The reader may also perceive, in this

proposition, the analysis or tracing of those internal mechanical forces which are indispensably requisite for

the functions of a lever. The mechanicians have been extremely puzzled to find a legitimate demonstra-

tion of the equilibrium of a lever ever since the days of Archimedes. Mr Vince has the honour of first de-

monstrating, most ingeniously, the principle assumed by ArcWmedes, but without sufficient ground, for his

demonstration : but Mr Vince's demonstration is only a putting the mind into that perplexed state which

makes it acknowledge the proposition, but without a clear perception of its truth. The difficulty has pro-

ceeded from the abstract notion of a lever, conceiving it as a mathematical line—inflexible, without reflect-

ing how it is inflexible,—for the very source of this indispensable quality furnishes the mechanical connec-

tion between the remote pressures and the fulcrum ; and this supplies the demonstration (without the least

'difficulty) of the desperate case of a straight lever urged by parallel forces. See Rotation in the Ency
clop^dia."

VOL. n. PART II. 4 L
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Carpentry, from theory alone (although we think the reasoning

'*"*'~Y'^^ incontrovertible), but was agreeable to numerous ex-

periments made in those precise circumstances. Had
we mortised the beams firmly into two very stout

posts, which could not be drawn nearer to each other

by bending, the beam would have borne a much

greater weight, as we have verified by experiments.

We hope that the following mode of conceiving this

case will remove all doubts.

Let LM be a long beam (fig. 14.) divided into

six equal parts, in the points D, B, A, C, E. Let

it be firmly supported at L, B, C, M. Let it be cut

through at A, and have compass joints at B and C.

Let FB, GC be two equal uprights, resting on B and

C, but without any connection. Let AH be a simi-

lar and equal piece, to be occasionally applied at the

seam A. Now let a thread or wire AGE be extend-

ed over the piece GC, and made fast at A, G, and

E. Let the same thing be done on the other side of

A. If a weight be now laid on at A, the wires AFD,
AGE will be strained and may be broken. In the

instant of fracture we may suppose their strains to be

represented by A/ and Ag. Complete the parallelo-

gram, and Aa is the magnitude of the weight. It is

plain that nothing is concerned here but the cohesion

of the wires; for the beam is sawed through at A,

and its parts are perfectly moveable round B and

C.

Instead of this process apply the piece AH below

A, and keep it there by straining the same wire

BHC over it. Now lay on a weight. It must press

down the ends of BA and CA, and cause the piece

AH to strain the wire BHC. In the instant of frac-

ture of the same wire, its resistances H6 and He must

be equal to Ay and Ag, and the weight /*H which

breaks them must be equal to Aa.
Lastly, employ all the three pieces FB, AH,

GC, with the same wire attached as before. There

can be no doubt but that the weight which breaks all

the four wires must be = rtA -f AH, or twice Aa.

The reader cannot but see that the wires per-

form the very same office with the fibres of an entire

beam LM held fast in the four holes D, B, C, and E,

of some upright posts.

In the experiments for verifying this, by break-

ing slender bars of fine deal, we get complete demon-
stration, by measuring the curvatures produced in

the parts of the beam thus held down, and compar-

ing them with the curvature of a beam simply laid

on the props B and C : and there are many curious

inferences to be made from these observations, but

we have not room for them in this place.

The best observe by the way, that we learn from

manner of this case, that purlins are able to carry twice the"

Framinii load when notched into the rafters that they carry

when mortised into them, which is the most usual

manner of framing them. So would the bending

joists of floors ; but this would double the thickness

of the flooring But this method should be followed

in every possible case, such as breast summers, lin-

tels over several pillars, &c. These should never be
cut off and mortised into the sides of every upright

:

numberless cases will occur which show the import-

ance.of the maxim.
We must here remark, that the proportion of

Purlins.

than Struts.

the spaces BC and CM, or BC and LB, has a very Carpentry,

sensible effect on the strength of the beam BC; but ^ ^^"^
we have not yet satisfied our minds as to the rationale

of this effect. It is undoubtedly connected with the
serpentine form of the curve of the beam before frac-

ture. This should be attended to in the construction
of the springs of carriages. These are frequently

supported at a middle point (and it is an excellentprac-
tice), and there is a certain proportion which will

give the easiest motion to the body of the carriage.

We also think that it is connected with that devia-

tion from the best theory observable in Buffon's ex-
periments on various lengths of the same scantling.

The force of the beams diminished much more than
in the inverse proportion of their lengths.

We have seen that it depends entirely on the In what
position of the pieces in respect of their points of cases Ties

ultimate support, and of the direction of the external ^''^ ^l^}"
force which produces the strains, whether any parti-

cular piece is in a state of extension or of compres-
sion. The knowledge of this circumstance may
greatly influence us in the clioice of the construc-
tion. In many cases we may substitute slender iron

rods for massive beams, when the piece is to
act the part of a tie. But we must not invert

this disposition ; for when a piece of timber acts

as a strut, and is in a state of compression, it is

next to certain that it is not equally compressible in

its opposite sides through the whole length of the
piece, and that the compressing force on the abut-
ting joint is not acting in the most equable manner
all over the joint. A very trifling inequality in ei-

ther of these circumstances (especially in the first)

will compress the beam more on one side than on
the other. This cannot be without the beam's bend-
ing, and becoming concave on that side on which it

is most compressed. When this happens, the frame
is in danger of being crushed, and soon going to

ruin. It is, therefore, indispensably necessary to

make use of beams in all cases where struts are re-

quired of considerable length, rather than of metal
rods of slender dimensions, unless in situations where
we can effectually prevent their bending, as in trus-

sing a girder internally, where a cast iron strut may
be firmly cased in it, so as not to bend in the smallest

degree. In cases where the pressures are enormous,
as ill tlie very oblique struts of a centre or arch
frame, we must be particularly cautious to do no-

thing which can facilitate the compression of either

side. No mortises should be cut near to one side
;

no lateral pressures, even the slightest, should be al-

lowed to touch it. We have seen a pillar of fir 12
inches long, and one inch in section, when loaded
with three tons, snap in an instant when pressed on
one side by l6 pounds, while another bore tons

without hurt, because it was inclosed (loosely) in a

stout pipe of iron. (See Note DD.)
In such cases of enormous compression, it is of

great importance that the compressing force bear
equally on the whole abutting surface. The (ierman
carpenters are accustomed to put a plate of lead

over the joint. This prevents, in some measure, the

penetration of the end fibres. Mr Perronet, the ce-

lebrated French architect, formed his abutments in-

to arches of circles, the centre of which was the re-
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mote end of the strut. By this contrivance the un-

avoidable change of form of the triangle made no

partial bearing of either angle of the abutment.

This always has a tendency to splinter off the heel

of the beam where it presses strongest. It is a very

judicious practice. (See Note EE.)

When circumstances allow it, we must rather em-

ploy ties than struts for securing a beam against la-

teral strains. When an upright pillar, such as a flag-

staff, a mast, or the uprights of a very tall scaffold-

ing, are to be sheared up, the dependence is more

certain on those braces that are stretched by the

strain than on those which are compressed. The

scaffolding of the iron bridge near Sunderland had

some ties very judiciously disposed, and others with

less judgment.

We should proceed to consider the transverse

strains as they affect the various parts of a frame of

carpentry ; but we have very little to add to what

has been said already in the article Strength of

Materials [Encycl], and in the article Roof.

What we shall add in this article will find a place

in our occasional remarks on different works. It may,

however, be of use to recal to the reader's memory

the following propositions.

1. When a beam AB (fig. 15.) is firmly fixed at

the end A, and a straining force acts perpendicular-

ly to its length at any point B, the strain occasioned

Stre^lih 0^ at any section C between B and A is proportional to

Beams. CB, and may therefore be represented by the pro-

duct W X CB ; that is, by the product of the num-

ber of tons, pounds, &c. which measure the straining

force, and the number of feet, inches, &c. contained

in CB. As the loads on a beam are easily con-

ceived, we shall substitute this for any other strain-

ing force. T •

2. If the strain or load is uniformly distributed

along any part of the beam lying beyond C (that is,

further from A), the strain at C is the same as if the

load were all collected at the middle point of that

part ; for that point is the centre of gravity of the

load.

3. The strain on any section D of a beam AB
(fig. l6.) resting freely tfn two props A and B, is

X
^^^^^

. (See Roof, No. 19- and Strength
AB

of Materials, '^o.Ql.y&c. Encyclopcedia.) There-

fore,

4. The strain on the middle point, by a force ap-

plied there, is one-fourth of the strain which the

same force would produce, if applied to one end of

a beam of the same length, having the other end

fixed.

5. The strain on any section C of a beam, rest-

ing on two props A and B, occasioned by a force

applied perpendicularly to another point D, is pro-

portional to the rectangle of the exterior segments,

AC X DB
or is equal to X —

—

The strain at C occasioned by the pressure on D,^

is the same with the strain at D occasioned by the

same pressure on C.

Q. The strain on any section D, occasioned by a

load uniformly aiifused over any part EF, is the Carpeutiy.

same as if the two parts ED, DF of the load were
'^-"^'^"^

collected at their middle points e and/. Therefore,

The strain on any part D, occasioned by a load

uniformly distributed over the whole beam, is one

half of the strain that is produced when the same

load is laid on at D ; and

The strain on the middle point C, occasioned by

a load uniformly distributed over the whole beam, is

the same which half that load would produce if laid

on at C.

7. A beam supported at both ends on two

props B and C (fig. 14.), will carry twice as much
when the ends beyond the props are kept from

rising, as it will carry when it rests loosely on the

props.

8. Lastly, the transverse strain on any section,

occasioned by a force applied obliquely, is diminish-

ed in the proportion of the sine of the angle which

the direction of the force makes with the beam.

Thus, if it be inclined to it in an angle of thirty de-

grees, the strain is one half of the strain occasioned

by the same force acting perpendicularly.

On the other hand, the relative strength

of a beam, or its power in any particular section to

resist any transverse strain, is proportional to the ab-

solute cohesion to the section directly, to the dis-

tance of its centre of effort from the axis of fracture

directly, and to the distance from the strained point

inversely.

Thus in a rectangular section of the beam, of

which b is the breadth, d the depth (that is, the di-

mension in the direction of the straining force), mea-

sured in inches, and/ the number of pounds which

one square inch wilfjust support without being torn

asunder, we must have f X b X d\ proportional to

IV X CB (fig. 15.) Or,/x b X d^ multiplied by

some number m, depending on the nature of the tim-

ber, must be equal to to x CB. Or, in the case of

the section C of fig. 16. that is strained by the

force w applied at D, we must have m x fbd^ =

X
AC_xJDB^ .p ^j^^ ^^^^ jg sound oak,

Therefore,

to AB
m is very nearly = ^ (see Strength of Materials,

fbd^
No. 116, Enajcl.) Therefore we have-'— = w

X
AC X CB

AB
(See Note FF.)

Hence we can tell the precise force to which any

section C can just resist when that force is applied

in any way whatever. For the above-mentioned for-

mula gives to for the case represented by
° 9Cii

fig. 15. But the case represented in fig. l6. having

the straining force applied at D, gives the strain at

hd^ X AB
C (=tv) _/X

^

Example. Let an oak beam, four inches square,

rest freely on the props A and B, seven feet apart,

or 84 inches. What weight will it just support at
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Carpentry, its middle point C, on the supposition that a square
^^^^"^^ inch rod will just carry 16,000 pounds, pulling it

asunder ?

rru r IV. 16000 X 4 X 16 X 84.
The formula becomes tc=: ———

,

9 X 42 X 42
'

86016000
, r^,..ortw=

15876
* ~ pounds. This is very

near what was employed in BufFon's experiment,
which was 5312.

Had the straining force acted on a point D, half

way between C and B, the force sufficient to break

the beam at C would be
16000 X 4 X 16 X 84

9 X 42 X 21
~

10836 lbs.

Had the beam been sound red fir, we must have
takenf= \ 0,000 nearly, and m nearly 8 ; for al-

though fir be less cohesive than oak in the propor-
tion of 5 to 8 nearly, it is less compressible, and its

axis of fracture is therefore nearer to the concave
side.

Of Joints. Having considered at sufficient length the strains

of different kinds which arise from the form of the

parts of a frame of carpentry, and the direction

of the external forces which act on it, whether
considered as impelling or as supporting its different

parts, we must now proceed to consider the means
by which this form is to be secured, and the connec-
tions by which those strains are excited and com-
municated.

The joinings practised in carpentry are almost in-

finitely various, and each has advantages which make
it preferable in some circumstances. Many varieties

are employed merely to please the eye. We do not
concern ourselves with these : Nor shall we consider
those which are only employed in connecting small
works, and can never appear on a great scale

; yet
even in some of these, the skill of the carpenter may
be discovered by his choice ; for in all cases, it is

wise to make every, even the smallest, part of his

work as strong as the materials will admit. He will

be particularly attentive to the changes which will

necessarily happen by the shrinking of timber as it

dries, and will consider what dimensions of his fram-
ings will be affected by this, and what will not ; and
will then dispose the pieces which are less essential

to the strength of the whole, in such a manner that
their tendency to shrink shall be in the same direc-

tion witli the shrinking of the whole framing. If he
do otherwise, the seams will widen, and parts will be
split asunder. He will dispose his boardings in such
a manner as to contribute to the stiffness of the
whole, avoiding at the same time the giving them
positions which will produce lateral strains on truss

beams which bear great pressures ; recollecting, that

although a single board ha^ little force, yet many
united have a great deal, and may frequently per-
form the office of very powerful struts.

Our limits confine us to the joinings which are
most essential for connecting the parts of a single

piece of a frame when it cannot be formed of one
beam, either for want of the necessary thickness or
length ; and the joints for connecting the different

sides of a trussed frame.

Much ingenuity and contrivance has been be-

stowed on the manner of building up a great beam Carpentrj

of many thicknesses, and many singular methods are ""^V^
practised as great nostrums by different artists : but^^ buildii

when we consider the manner in which the cohesion
of the fibres performs its office, we will clearly see
that the simplest are equally effected with the most
refined, and that they are less apt to lead us into

false notions of the strength of the assemblage.

Thus, were it required to build up a beam for a Building 1

great lever or a girder, so that it may act nearly as ^ Girder

a beam of the same size of one log—it may either be^^^^"^*

done by plain joggling, as in Plate L. fig'. 17. A, or by
scarfing, as in fig. 1 7. B or C. If it is to act as a lever, Joggling

having the gudgeon on the lower side at C, we be- pieferabh

lieve that most artists will prefer the form B and C

;

at least this has been the case with nine-tenths of
those to whom we have proposed the question. The
best informed only hesitated ; but the ordinary artists

were all confident in its superiority ; and we found
their views of the matter very coincident. They con-
sidered the upper piece as grasping the lower in its

hooks ; and several imagined that, by driving the
one very tight on the other, the beam would hv.

stronger than an entire log ; but if we attend care-
fully to the internal procedure in the loaded lever,

we shall find the upper one clearly the strongest.

If they are formed of equal logs, the upper one is

thicker than the other by the depth of the joggling

or scarfing, which we suppose to be the same in

both
;
consequently, if the cohesion of the fibres in

the intervals is able to bring the uppermost filaments

into full action, the form A is stronger than B, in

the proportion of the greater distance of the upper
filaments from the axis of the fracture : this may be
greater than the difference of the thickness, if the

wood is very compressible. If the gudgeon be in

the middle, the effect, both of the joggles and the
scarfings, is considerably diminished ; and if it is on
the upper side, the scarfings act in a very different way.
In this situation, if the loads on the arms are also

applied to the upper side, the joggled beam is still

more superior to the scarfed one. This will be best
understood by resolving it in imagination into a
trussed frame. But when a gudgeon is thus put on
that side of the lever which grows convex by the
strain, it is usual to connect it with the rest by a
powerful strap, which embraces the beam, and causes
the opposite point to become the resisting point. This
greatly changes the internal actions of the filaments,

and, in some measure, brings it into the same state

as the first, with the gudgeon below. Were it pos-
sible to have the gudgeon on the upper side, and to

bring the whole into action without a strap, it would
be the strongest of all

; because, in general, the re-

sistance to compression is greater than to extension.

In every situation the joggled beam has the advan-
tage ; and it is the easiest executed. (See Note
GG.)
We may frequently gain a considerable accession

of strength by this building up of a beam ; especially

if the part which is stretched by the strain be of oak,

and the other part be fir. Fir being so much supe-
rior to oak as a pillar (if Muschenbroek's experi-

ments may be confided in), and oak so much prefer-

able as a tie, this construction seems to unite both
5



advantages. But we shall see much better methods

of making powerful levers, girders, &c. by trussing.

Observe, that the efficacy of both methods de-

pends entirely on the difficulty of causing the piece

between the cross joints to slide along the timber to

which it adheres. Therefore, if this be moderate,

it is wrong to make the notches deep ; for as soon

as they are so deep that their ends have a force suf-

ficient to push the slice along the line of junction,

nothing is gained by making them deeper ; and this

requires a greater expenditure of timber.

Scarfings are frequently made oblique, as in

fig. 18. ; but we imagine that this is a bad practice.

It begins to yield at a point, where the wood is

crippled, and splintered off, or at least bruised out

a little ; as the pressure increases, this part, by

squeezing broader, causes the solid parts to rise a little

upwards, and gives them some tendency, not only

to push their antagonists along the base, but even

to tear them up a little. For similar reasons, we
disapprove of the favourite practice of many art-

ists, to make the angles of their scarfings acute, as

in fig. 19. This often causes the two pieces to tear

each other up. The abutments should always be

perpendicular to the directions of the pressures.

Lest it should be forgotten in its proper place, we

may extend this injunction also to the abutments of

different pieces of a frame, and recommend it to the

artist even to attend to the shrinking of the timbers

by drying. When two timbers abut obliquely, the

joint should be most full at the obtuse angle of the

end ; because, by drying, that angle grows more ob-

tuse^ and the beam would then be in danger of splin-

tering off at the acute angle.

It is evident, that the nicest work is indispensably

necessary in building up a beam. The parts must

abut on each other completely, and the smallest play

or void takes away the whole efficacy. It is usual

to give the butting joints a small taper to one side

of the beam, so that they may require moderate blows

of a maul to force them in, and the joints may be per-

fectly close when the external surfaces are even on

each side of the beam. But we must not exceed in

the least degree ; for a very taper wedge has great

force ; and if we have driven the pieces together by

very heavy blows, we leave the wliole in a state of

violent strain, and the abutments are perhaps ready

to splinter off by a small addition of pressure. This

is like too severe a proof for artillery : which, though

not sufficient to burst the pieces, has weakened them

to such a degree, that the strain of ordinary service

is sufficient to complete the fracture. The 'workman

is tempted to exceed in this, because it smooths off

and conceals all uneven seams ; but he must be

watched. It is not unusual to leave some abut-

ments open enough to admit a thin wedge reaching

through the beam. Nor is this a bad practice, if the

wedge is of materials which is not compressed by
the driving or the strain of service. Iron would be

preferable for this purpose, and for the joggles, were

it not that by its too great hardness it cripples the

^bres of timber to some distance. In consequence

jof this, it often happens that, in beams which are

eiibjected to desultory and sudden strains (as in the
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levers of reciprocating engines), the joggles or wedges Carpentry,

widen the holes, and work themselves loose : There- ""^^V^*-

fore skilful engineers never admit them ; and indeed

as few bolts as possible, for the same reason : but

when resisting a steady or dead pull, they are not so

improper, and are frequently used.

Beams are built up, not only to increase their

dimensions in the direction of the strain (which we
have hitherto called their depth), but also to increase

their breadth, or the dimensions perpendicular to the

strain. We sometimes double the breadth of a gir-

der which is thought too weak for its load, and where

we must not increase the thickness of the flooring.

The mast of a great ship of war must be made nnildiiig of

bigger athwartship, as well as fore and aft. This is Masts,

one of the nicest problems of the art ; and profes-

sional men are by no means agreed in their opinions

about it. We do not presume to decide ; and shall

content ourselves with exhibiting the different me-

thods.

The most obvious and natural method is that

shown in fig. 20, It is plain that (independent of

the connection of cross bolts, which are used in them

all when the beams are square) the piece C cannot

bend in the direction of the plane of the figure without

bending the piece D along with it. This method is Meiliocl

much used in the French navy : but it is undoubtedly used in the

imperfect. Hardly any two great trees are of equal ^^^'^^

quality, and swell or shrink alike. If C shrinks more *

than D, the feather of C becomes loose in the groove

wrought in D to receive it ; and when the beam bends,

the parts can slide on each other like the plates of a

coach spring ; and if the bending is in the direction ef,

there is nothing to hinder this sliding but the bolts,s

which soon work themselves loose in the bolt-holes.

Fig. 21. exhibits another method. The two Anoilier

halves of the beam are tabledJnto each other in the Metliod,

same manner as in fig. 1 ?. It is plain that this will

not be affected by the unequal swelling or shrinking,

because this is insensible in the direction of the fi-

bres ; but when bent in the direction a b, the beam
is weaker than fig. 20. bent in the direction ejl Each
half of fig 20. has, in every part of its length, a thick-

ness greater than half the thickness of the beam. It

is the contrary in the alternate portions of the halves

of fig. 21. When one of them is bent in the direc-

tion AB, it is plain that it drags the other with it

by means of the cross hutments of its tables, and

there can be no longitudinal sliding. But unless the

work is accurately executed, and each hollow com-

pletely filled up by the table of the other piece, there

will be a lateral slide along the cross joints sufficient

to compensate for the curvature ; and this will hin-

der the one from compressing or stretching the other

in conformity to this curvature.

The imperfection of this method is so obvious, lis imper-

that it has seldom been practised : but it has been fection.

combined with the other, as is represented in fig. 22.

where the beams are divided along the middle, and the

tables iaeach halfare alternate, and alternate also with

the tables ofthe other half. Thus 1,3, 4, are prominent,

and 5, 2, 6, are depressed. This construction evident-

ly puts a stop to both slides, and obliges every part

pf both pieces to move together, a b and c d show
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Carpcnlry. sections of tlie built-up beam corresponding to AI5
^-^^^^ and CD.

No more is intended in this practice by any In-

telligent artist, than tlie causing the two pieces to

act together in all their parts, although the strains

may be unequally distributed on them. Thus, in a

built-up girder, the binding joists are frequently

mortised into very different parts of the two sides.

But many seem to aim at making the beam stronger

than if it were of one piece ; and this inconsiderate

project has given rise to many whimsical modes of

tabling and scarfing, which we need not regard.

British me- The practice in the British dock-yards is some-
thod. what different from any of these methods. The

pieces are tabled as in fig. 22. but the tables are not

thin parallelopipeds, but thin prisms. The two out-

ward joints or visible seams are straight lines, and
the table No. 1. rises gradually to its greatest thick-

ness in the axis. In like manner, the hollow 5 for

receiving the opposite table, sinks gradually from the

edge to its greatest depth in the axis. Fig. 23. No. 1.

represents a section of a round piece of timber built

u:) in this way, where the full line EFGH is the

section corresponding to AB of fig« 22., and the

dotted line EGFH is the section corres|,,onding to

CD.
This construction, by making the external seam

straight, leaves no lodgment for water, and looks

much fairer to the eye ; but it appears to us that it

does not give such firm hold when the mast is bent

in the direction EH. The exterior parts are most
stretched and most compressed by this bending

;

but there is hardly any abutment in the exterior

parts of these tables. In the very axis, where the

abutment is the firmest, there is little or no differ-

ence of extension and compression.

But this construction has an advantage, which

we imagine much more than compensates for these

imperfections, at least in the particular case of a

round mast : it will draw together by hooping in-

comparably better than any of the others. If the

cavity be made somewhat too shallow for the pro-

minence of the tables, and if this be done uniformly

along the whole length, it will make a somewhat
open seam: and this opening can be regulated with

the utmost exactness from end to end by the plane.

The heart of those vast trunks is very sensibly softer

than the exterior circles : Therefore, when the

whole is hooped, and the hoops hard driven, and at

considerable intervals between each spell—we are

confident that all may be compressed till the seam
disappears; and then the whole makes one piece,

ynuch stronger than if it were an original log of that

size, because the middle has become, by compres-

sion, as solid as the crust, which was naturally firm-

er, and resisted farther compression. We verified

this beyond a doubt, by hooping a built stick of a

timber which has this inequality of firmness in a re-

markable degree, and it was nearly twice as strong

as another of the same size.

Our mastmakers are not without their fancies

and whims ; and the manner in which our masts and

yards are generally built up, is not near so simple as

fig. 23. : but it consists of the same essential parts,

acting in the very same manner, and derives all

its efficacy from the principles which are here em«.- Caipe

ployed. ''^^^

This construction is particularly suited to the si-- Attenti

tuation and office of a ship's mast. It has no bolts
;
\"th p(

or, at least, none of any magnitude, or that makee ^'^^

very important parts of its construction. The mostt
violent strains perhaps that it is exposed to, is thatt
of twisting, when the lower yards are close braceod
up by the force of many men acting by a long lever/.

This form resists a twist with peculiar energy : it i.^s

therefore an excellent method for building up
great shaft for a mill. The way in which thejy
are usually built up is by reducing a central log tco

a polygonal prism, and then filling it up to the in t-

tended size by pla.iting pieces of timber along itss

sides, either spiking them down, or cocking themn
into it by a feather, or joggling them by slips o5f
hard wood sunk into the central log and into thee
slips. N.B. Joggles of elm are sometimes used irn

the middle of the large tables of masts ; and whern
sunk into the firm wood near the surface, they mustst

contribute much to the strength. But it is veryy
necessary to employ wood not much harder thar,a

the pine ; otherwise it will soon enlarge its bedJ,
and became loose : for the timber of these larsee
trunks is very soft.

The most general reason for piercing a beam ias

to increase its length. This is frequently necessary/,

in order to procure tie-beams for very wide roofsi'.

Two pieces must be scarfed together.—Numberlesss
are the modes of doing this ; and almost every mas«-
ter carpenter has his favourite nostrum. Some oof

them are very ingenious : But here, as in otheer
cases, the most simple are commonly the strongestt. Variou
We do not imagine that any, the most ingenious, i is nietlio(

equally strong with a tie consisting of two pieces oofscarfini

the same scantling laid over each other for a certaiiin

length, and firmly bolted together. We acknowled gt^e

that this will appear an artless and clumsy tiee-

beam ; but we only say that it will be stronger tkaan
any that is more artificially made up of the sanioe
thickness of timber. This, we imagine, will appeaar
sufficiently certain.

The simplest and most obvious scarfing (affteer

the one now mentioned) is that represented in figg.

24., No. 1. and 2. If considered merely as two piecees
of wood joined, it is plain that, as a tie, it has buut
half the strength of an entire piece, supposing tliiaat

the bolts (which are the only connections) are fasst

in their holes. No. 2. requires a bolt in the middltle

of the scarf to give it that strength
; and, in everry

other part, is weaker on one side or the other. (Sleee

Note HH.)
But the bolts are very apt to bend by the viioo-

lent strain, and require to be strengthened by uniti npg
their ends by iron plates ; in which case it is nao
longer a wooden tie. The form of No. 1. is bettteer

adapted to the office of a pillar than No. 2. ;
espeiciu-

ally if its ends be formed in the manner shown inn

the elevation No. 3. By the sally given to the entd^s,

the scarf resists an effort to bend it in that directiomi.

Besides, the form of No. 2. is unsuitable for a po.-stt;

because the pieces, by sliding on each other by tthhe

pressure, are apt to splinter off the tongue whiicch

confines their extremity.
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entry. Fig. 25. and 26. exhibit the most approved form

of a scarf, whether for a tie or for a post. The key
represented in the middle is not essentially neces-
sary; the two pieces might simply meet square
there. This form, without a key, needs no bolts (al-

though they strengthen it greatly)
; but, if w'orked

very true and close, and with square abutments, will

hold together, and will resist bending in any direc-
tion. But the key is an ingenious and a very great
improvement, and will force the parts together with
perfect tightness. The same precaution must be
observed that we mentioned on another occasion,
not to produce a constant internal strain on the
parts by overdriving the key. The form of fig. 25.
is by far the best ; because the triangle of 26 is

much easier splintered off by the strain, or by the
key, than the square wood of 25. It is far prefer-
able for a post, for the reason given when speaking
of fig. 24., No. 1. and No. 2. Both may be formed
with a sally at the ends equal to the breadth of the
key. In this shape fig. 25. is vastly well suited for
joining the parts of the long corner posts of spires
and other wooden towers. Fig. 25., No. 2., differs

from No. 1. only by having three keys. The princi-
pal and the longitudinal strength are the same. The
long scarf of No. 2., tightened by the three keys,
enables it to resist a bending much better.
None of these scarfed tie-beams can have more

than one-third of the strength of an entire piece,
unless with the assistance of iron plates ; for if the
key be made thinner than one-third, it has less than
one-third of the fibres to pull by.
We are confident, therefore, that when the heads

of the bolts are connected by plates, the simple form
of fig. 24. No. 1. is stronger than those more inge-
nious scarfings. It may be strengthened against la-
teral bending by a little tongue, or by a sally ; but
cannot have both.

The strongest of all methods of piecing a tie-beam
would be to set the parts end to end, and grasp them
between other pieces on each &ide, as in fig. 27. Plate
LI. This is what the ship-carpenter calls Jlshing a
beam; and isafrequent practice for occasional repairs.
Mr Perronet used it for the tie-beams or stretchers,
by which he connected the opposite feet of a centre,
which was yielding to its load, and had pushed aside
one of the piers above four inches. Six of these not
only withstood a strain of 1800 tons, but, by wedg-
ing behind them, he brought the feet of the truss
2i inches nearer. The stretchers were 14 inches by
I I of sound oak, and could have withstood three
times that strain. Mr Perronet, fearing that the
great length of the bolts employed to connect the
beams of these stretchers would expose them to the
risk of bending, scarfed the two side pieces into the
rniddle piece. The scarfing was of the triangular
kind C Trait de Jupiter), and only an inch deep,
each face being two feet long, and the bolt passed
through close to the angle.

In piecing the pump rods, and other wooden
stretchers of great engines, no dependence is had on
scarfing

; and the engineer connects every thing by
iron straps. We doubt the propriety of this, at
least in cases where the bulk of the wooden con-
nexion is not inconvenient. These observations
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must suffice for the methods employed for connect- Carpentry,

ing the parts of a beam ; and we now proceed to con- '••^y^
sider what are more usually called the joints of a
piece of carpentry.

Where the beams stand square with each other, and Square
the strains are also square with the beams, and in Joints,

the plane of the frame, the common mortise and
tenon is the most perfect junction. A pin is gene-
rally put through both, in order to keep the pieces
united, in opposition to any force which tends to
part them. Every carpenter knows how to bore the
hole for this pin, so that it shall draw the tenon tight
into the mortise, and cause the shoulder to butt close,
and make neat work ; and he knows the risk of tear-
ing out the bit of the tenon beyond the pin, if he
draw it too much. We may just observe, that square
holes and pins are much preferable to round ones for
this purpose, bringing more of the wood into action,
with less tendency to spht it. The ship-carpenters
have an ingenious method of making long wooden
bolts, which do not pass completely through, take a
very fast hold, though not nicely fitted to their holes,
which they must not be, lest they should be crippled
in driving. They call it foxtail tvedging. They Foxtail

stick into the pomt of the bolt a very thin wedge of ^^^dging.

hard wood, so as to project a proper distance
; when

this reaches the bottom of the hole by driving the
bolt, it splits the end of it, and squeezes it hard to the
side. This may be practised with advantage in car-
pentry. If the ends of the mortise are widened in-
wards, and a thin wedge be put into the end of the
tenon, it will have the same effect, and make the
joint equal to a dovetail. But this risks the splitting
the piece beyond the shoulder of the tenon, which
would be unsightly. This may be avoided as follows

:

Let the tenon T, fig. 28. have two veri/ thin wedges
a and c struck in near its angles, projecting equally

:

at a very small distance within these, put in two
shorter ones b, d, and more within these if neces-
sary. In driving this tenon, the wedges a and c will
take first, and split off a thin slice, which will easily
bend without breaking. The wedges h, d, will act
next, and have a similar effect, and the others in sue-
cession. The thickness of all the wedges taken to-
gether must be equal to the enlargement of the mor-
tise toward the bottom.
When the strain is transverse to the plane of the

two beams, the principles laid down in No. 85, 86, of
the article Strength of Materials, will direct
the artist in placing his mortise. Thus the mortise
in a girder for re ceiving the tenon of a binding joist
of a floor should be as near the upper side as possible,
because the girder becomes concave on that side by
the strain. But as this exposes the tenon of the
binding-joist to the risk of being torn off, we are ob-
liged to mortise farther down. The form (fig. 29.)
generally given to this joint is extremely judicious.
The sloping part a b gives a very firm support to the
additional bearing e d, without much weakening of
the girder. This form should be copied in every
case where the strain has a similar direction.

The joint that most of all demands the careful Oblique
attention of the artist is, that which connects the Mortise and
ends of beams, one of which pushes the other very Tenon,

obliquely, putting it into a state of extension. The
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Carpentry, j^ost familiar instance of this is the foot of a rafter

pressing on the tie-beam, and thereby drawing it

-away from the other wall. Wlien the direction is

very obHque (in which case the extending strain is

the greatest), it is difficult to give the foot of the

rafter such a hold of the tie-beam as to bring many

of its fibres into the proper action. There would be

little difficulty if we could allow the end of the tie-

beam to project to a small distance beyond the foot

of the rafter : but, indeed, the dimensions which are

given to tie-beams, for other reasons, are always

sufficient to give enough of abutment when judici-

ously employed. Unfortunately this joint is much

exposed to failure by the effects -of the weather. It

is much exposed, and frequently perishes by rot, or

becomes so soft and friable that a very small force is

sufficient, either for pulling the filaments out of the

tie-beam, or for crushing them together. We are

therefore obliged to secure it with particular atten-

tion, and to avail ourselves of every circumstance of

construction.

One is naturally disposed to give the rafter a

deep hold by a long tenon ; but it has been frequent-

ly observed in old roofs that such tenons break off.

Frequently they are observed to tear up the wood that

is above them, and push their way through the end of

the tie-beam. This in all probability arises from the

first sagging ofthe roof, by the compression ofthe raf-

ters and ofthe head of the king-post. The head of the

rafter descends, the angle with the tie-beam is dinrii-

nished by the rafter revolving round its step in the tie-

beam. By this motion the heel or inner angle of the

rafter becomes a fulcrum to a very long and powerful

lever much loaded. The tenon is the other arm, very

short, and being still fresh, it is therefore very

powerful. It therefore forces up the wood that is

above it, tearing it out from between the cheeks of

the mortise, and then pushes it along. Carpenters

have therefore given up long tenons, and give to the

toe of the tenon a shape which abuts firmly, in the

direction of the thrust, on the solid bottom of the

mortise, which is well supported on the under side

by the wall plate. This form has the farther advan-

tage of having no tendency to tear up the end of

the mortise. This form is represented in fig. 30.

The tenon has a small portion ab cut perpendicular

to the surface of the tie-beam, and the rest be is

perpendicular to the rafter. (See Note CC.)

But if the tenon is not sufficiently strong (and

it is not so strong as the rafter, which is thought not

to be stronger than is necessary), it will be crushed,

and then the rafter will shade out along the surface

of the beam. It is theriefore necessary to call in the

assistance of the whole rafter. It is in this distribu-

tion of the strain among the various abutting parts

that the varieties of joints and their merits chiefly

consist. It would be endless to describe every nos-

trum, and we shall only mention a few that are most

generally approved of.

The aim in fig. 31. is to make the abutments ex-

actly perpendicular to the thrusts. (See Note CC.)

It does this very precisely; and the share which the

tenon and the shoulder have of the whole maybe

what we please, by the portion of the beam that we

notch down. If the wall plate lie duly before the

Most ap-

proved
i'orms.

heel of the rafter, there is no risk of straining the tie Carp

across or breaking it, because the thrust is made to»
^""^

direct to that point where the beam is supported..

The action is the same as against the joggle on the

head or foot of a king-post. We have no doubt but

that this is a very effectual joint. It is not, however,,

much practised. It is said that the sloping seam at-

the shoulder lodges water ; but the great reason

seems to be a secret notion that it weaJiens the tie-

beam. If we consider the direction in which it acts;

as a tie, we must acknowledge that this form talcess

the best method for bringing the whole of it into ac-

tion.

Fig. 32. exhibits a form that is more general,,

but certainly worse. What part of the thrust that is;^

not borne by the tenon acts obliquely on the joint of^'

the shoulder, and gives the whole a tendency to rise*

up and slide outward.

The shoulder joint is sometimes formed like the)

dotted line abcdefg of fig. 32. This is much more:

agreeable to the true principle, and would be a veryr

perfect method, were it not that the intervals bd andl

df are so short that the little wooden triangles bed,,

def, will be easily pushed off their bases bd, df.

Fig. 33. No. 1. seems to have the most generall

approbation. It is the joint recommended by Price,,

and copied into all books of carpentry as the truei

Joint for a rafter foot. The visible shoulder-joints

is flush with the upper surface of the tie-beam..

The angle of the tenon at the tie nearly bisects thej

obtuse angle formed by the rafter and the beam, andl

is therefore somewhat oblique to the thrust. The?

inner shoulder ac is nearly perpendicular to bd. The3

lower angle of the tenon is cut off horizontally as att

ed. Fig. 34. is a section of the beam and rafterr

foot, showing the different shoulders.

We do not perceive the peculiar merit of thiss

joint. The effect of the three oblique abutments,,

ab, ac, ed, is undoubtedly to make the whole bear om
the outer end of the mortoise, and there is no otherr

part of the tie-beam that makes immediate resist-

ance. Its only advantage over a tenon extending im

the direction of the thrust is, that it will not tear up)

the wood above it. Had the inner shoulder had thea

form eci, having its face ic perpendicular, it wouldl

certainly have acted more powerfully in stretching;

many filaments of the tie-beam, and would have had!

much less tendency to force out the end of the mor-

tise. The little bit ci would have prevented thes

sliding upwards along ec. At any rate, the joint abb

being flush with the beam, prevents any sensible^

abutment on the shoulder ac.
^ ^

Fig. 33. No. 2. is a simpler, and in our opimoni

a preferable, joint. We observe it practised by thee

most eminent carpenters for all oblique thrusts ; butt

it surely employs less of the cohesion of the tie-

beam than might be used without weakening it, att

least when it is supported on the other side by thea

wall plate. . j l ..u

Fig. 33. No. 3. is also much practised by tJiee

first carpenters.
,;r -vt- u i

Tig. 35. No. 1. is proposed by Mr Nicholsonn

as preferable to fig. 33. No. 3., because the abut-

ment of the inner part is better supported. Ihiss

is certainly the case; but it supposes the wholee
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entry, rafter to go to the bottom of the socket, and the

"V^^beam to be thicker than the rafter. Some may
think that this will weaken the beam too much,
when it is no broader than the rafte? is thick ; in

which case they think that it requires a deeper socket

than Nicholson has given it. Perhaps the advantages

of Nicholson's construction may be had by a joint

like fig. 35. No. 2.

Whatever is the form of these butting joints,

great care should be taken that all parts bear alike,

and the artist will attend to the magnitude of the

different surfaces. In the general compression, the

greater surfaces will be less compressed, and the

smaller will therefore change most. When all has

settled, every part should be equally close. Because
great logs are moved with difficulty, it is very trou-

blesome to try the joint frequently to see how the

parts fit ; therefore we must expect less accuracy in

the interior parts. This should make us prefer those

joints whose efficacy depends chiefly on the visible

joint.

It appears from all that we have said on this

subject, that a very small part of the cohesion of the

tie-beam is sufficient for withstanding the horizontal

thrust of a roof, even though very low pitched. If

therefore no other use is made of the tie-beam, one
much slenderer may be used, and blocks may be
firmly fixed to the ends, on which the rafters might
abut, as they do on the joggles on the head and foot

of a king-post. Although a tie-beam has common-
ly floors or ceilings to carry, and sometimes the

workshops and store-rooms of a theatre, and there-

fore requires a great scantling, yet there frequent-

ly occur in machines and engines very oblique

stretchers, which have no other office, and are ge-
nerally made of dimensions quite inadequate to their

situation, often containing ten times the necessary

quantity of timber. It is therefore of importance to

ascertain the most perfect manner of executing such
a joint. We have directed the attention to the prin-

ciples that are really concerned in the effect. In

all hazardous cases, the carpenter calls in the assist-

ance of iron straps ; and they are frequently neces-

sary, even in roofs, notwithstanding this superabun-
dant strength of the tie-beam. But this is generally

owing to bad construction of the wooden joint, or

to the failure of it by time. Straps will be consider-

ed in their place.

There needs but little to be said of the joints at

a joggle worked out of solid timber ; they are not
near so difficult as the last. When the size of a log

will allow the joggle to receive the whole breadth of
the abutting brace, it ought certainly to be made
with a square shoulder

;
or, which is still better, an

arch of a circle, having the other end of the brace
for its centre. (See Note EE.) Indeed this in ge-
neral will not sensibly differ from a straight line

perpendicular to the brace. By this circular form,

the settling of the roof makes no change in the abut-

ment ; but when there is not sufficient stuff for this,

We must avoid bevel joints at the shoulders, because
these always tend to make the brace slide off. The
brace in fig. 36. No. 1. must not be joined as at b,

but as at a, or some equivalent manner. Observe
VOL. U. PART II. i

the joints at the head of the main posts of Drury Carpentry.

Lane Theatre, Fig. 41. Plate LIII.

When the very oblique action of one side of a Butting

frame of carpentry does not extend but compress

the piece on which it abuts (as in fig. 11.), there is

no difficulty in the joint. Indeed a joining is un-

necessary, and it is enough that the pieces abut on

each other ; and we have only to take care that the

mutual pressure be equally borne by all the parts,

and that it do not produce lateral pressures, which

may cause one of the pieces to slide on the butting-

joint. A very slight mortise and tenon is sufficient

at the joggle of a king post with a rafter or strain-

ing beam. It is best, in general, to make the but-

ting plain, bisecting the angle formed by the sides,

or else perpendicular to one of the pieces. In fig.

36. No. 2. where the straining beam ab cannot slip

away from the pressure, the joint a is preferable

to b, or indeed to any uneven joint, which never fails

to produce very unequal pressures on the different

parts, by which some are crippled, others are splin-

tered off, &c.

When it is necessary to employ iron straps for Dirtciioits

strengthening a ioint, a considerable attention is ne- P'^fmg
* 1 1 ^i- 1 T-t Iron otrapst

cessary, that we may place them properly. Ihe

first thing to be determined is the direction of the

strain. This is learned by the observations in the

beginning of this article. We must then resolve

this strain into a strain parallel to each piece, and

another perpendicular to it. Then the strap which

is to be made fast to any of the pieces, must be so

fixed, that it shall resist in the direction parallel to

the piece. Frequently this cannot be done ; but

we must come as near to it as we can. In such

cases we must suppose that the assemblage yields a

little to the pressures which act on it. We^must ex-

amine what change of shape a small yielding will

produce. We must now see how this will affect the

iron strap which we have already supposed attached

to the joint in some manner that we thought suita-

ble. This settling will perhaps draw the pieces away
from it, leaving it loose and unserviceable (this fre-

quently happens to the plates which are put to se-

cure the obtuse angles of butting timbers, when their

bolts are at some distance from the angles, especial-

ly when these plates are laid on the inside of the an-

gles) ; or it may cause it to compress the pieces

harder than before ; in which case it is answering

our intention. But it may be producing cross strains,

which may break them, or it may be crippling them.

We can hardly give any general rules ; but the

reader will do well to read what is written in No. 36,

and 41, of the article Roof, (Encycl.) In No. S6,

he will see the nature of the strap or stirrup, by
which the king post carries the tie beam. The strap

that we observe most generally ill-placed is that

which connects the foot of the rafter with the beam.

It only binds down the rafter, but does not act against

its horizontal thrust. It should be placed Ikrther

back on the beam, with a bolt through it, which will

allow it to turn round. It should embrace the rafter

almost horizontally near the foot, and should be

notched square with the back of the rafter. Such a

construction is represented in fig. 37« By moving
4m .
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Carpentry, round the eye bolt, it follows the rafter, and cannot

pinch and cripple it, which it always does in its or-

dinary form. We are of opinion that straps which
have eye-bolts in the very angles, and allow all mo-
tion round them, are of all the most perfect. A
branched strap, such as may at once bind the king

post and the two braces which butt on its foot, will

. be more serviceable if it have a joint. When a roof

warps, those branched straps frequently break the

tenons,, by affording a fulcrum in one of their bolts.

An attentive and judicious artist will consider how
the beams will act on such occasions, and will avoid

giving rise to these great strains by levers.—A skil-

ful carpenter never employs many straps, consider-

ing them as auxiliaries foreign to his art, and subject

to imperfections in workmanship which he cannot

discern nor amend. We must refer the reader to

Nicholson's Carpenter and Joiner s Assistant for a

more particular account of the various forms of stir^

rups, screwed rods, and other iron work for carrying

tie-beams, &c.

As for those that are necessary for the turning

joints of great engines constructed of timber, they

make no part of the art of carpentry. (See Note II.)

Examples After having attempted to give a systematic

Pieces^of"'
view of the principles of framing carpentry, we shall

Carpenlry. conclude, by giving some examples which will illus-

trate and confirm the foregoing principles.

Fig. 38. Plate LII. is the roof of the chapel of the

Royal Hospital at Greenwich, constructed by Mr S.

Wyatt.
Inches

Scantling.

14byl2
9X12
9X 7

lOx
6x
lOx

9
2X

Roof ©f
Greenwich
Chapel.

St Paul's,

Covent
Garden.

AA, is the tie-beam, 57 feet long, span-

ning 51 feet clear,

CC, Queen posts,

D, Braces, -

E, Straining beam,
F, Straining piece,

G, Principal rafters,

H, A cambered beam for the platform,

B, An iron string, supporting the tie-beam,

The trusses are 7 feet apart, and the whole is

covered with lead, the boarding being supported by
horizontal ledgers h, h, of 6 by 4 inches.

This is a beautiful roof, and contains less timber

than most of its dimensions. The parts are all dis-

posed with great judgment. Perhaps the iron rod

is unnecessary ; but it adds great stiffness to the

whole.

The iron straps at the rafter feet would have had
more effect if not so oblique. Those at the head of

the post are very effective.

We may observe, however, that the joints between
the straining beam and its braces are not of the best

kind, and tend to bruise both the straining beam and

the truss beam above it.

Fig. 39. The roof of St Paul's, Covent Garden,

designed by Mr Hardwick, and constructed by Mr
Wapshot in 1796.

AA, Tie-beam spanning 50 feet 2 inches l6. 12

BB, Queen posts, - - 9X8
C, Straining beam, - - 10 X 8

D, King post (14 at the joggle), - 9X8

EE, Struts, - - 8 X . _

FF, Auxiliary rafters (at bottom), . 10 x
HH, Principal rafter (at bottom), - 10 x Sjsl

g g, Studs supporting the rafter, - 8x88
The trusses are about 10 feet 6 inches apartrt,

and the dotted lines in the middle compartraenmt
show the manner in which the roof is framed undeier

the cupola.

This roof far excels the original one put up b^Jby

Inigo Jones. One of its trusses contains I98 fee?et

of timber. One of the old roof had 273, but hacad

many inactive timbers, and others ill disposedjd.

The internal truss FCF is admirably contrived for sup<p-

porting the exterior rafters, without any pressure oron

the far projecting ends of the tie-beam. The formeier

roof had bent them greatly, so as to appear ungrace^e-

ful. (See Note KK.)
We think that the camber (six inches) of tluhe

tie-beam is rather hurtful ; because by settling, th(he

beam lengthens ; and this must be accompanied b;by

a considerable sinking of the roof. This will appeaiar

by calculation. (See Note LL.)
Fig. 40. Plate LIII. the roof of Birmingham theatrci'e, Birniij

constructed by Mr Geo. Saunders. The span is 8C80 '^'''eaii

feet clear, and the trusses are 10 feet apart.

A, Is an oak corbel,

B, Inner plate,

C, Wall Plate,

D, Pole plate,

E, Tie beam,

F, Straining beam
G, Oak king post (in the shaft),

H, Oak queen post (in the shaft),

I, Principal rafters,

K, Common ditto,

L, Principal braces,

M, Common ditto,

N, Purlins,

Q, Straining sill,

S, Ridge piece,

This roof is a fine specimen of British carpentry,y,

and is one of the boldest and lightest roofs in Eu-u-

rope. The straining sill Q, gives a firm abutment tcto

the principal braces, and the space between the postsits

is 19,^ feet wide, affording roomy workshops for ththe

carpenters and other workmen connected with t a

theatre. The contrivance for taking double hold o'of

the wall, which is very thin, is excellent. There h is

also added a beam (marked R), bolted down to thfhe

tie-beams. The intention of this was to prevent thdie

total failure of so bold a trussing, if any of the tie^e-

beams should fail at the end by rot.

" Akin to this roof is fig. 41. Plate LIII. the rooiof Driuy
of Drury-Lane theatre, 80 feet 3 inches in the clearer, Tiieati

and the trusses 1 5 feet apart, constructed by Edwardrd

Grey Saunders.

A, Beams, - - 10 by 7 7

B, Rafters, - - 7X77
C, King posts, - ' 12X77
D, Struts, - - - 5 X 7 r

F, Purlins, - - 9X55
G, Pole plates, - - 5X55
H, Gutter plates framed into the beams, 12 x S #

9 X 5 5

9 X 99
8 X
7 X 5'

5

15 X 15 5

12 X 99
9 X 99
7 X 99
9 X 9 9
4 X

9 and 6 X 99
6 X 99
7 X 55

X 99
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T, Common rafters,

K, Tie-beam to the main truss,

L, Posts to ditto,

M, Principal braces to ditto,

N, Struts,

P, Straining beams.

5 X
15 X
15 X

14 and 12 x
8 X

4

12

12

12

12

12 X 12

oject by
Nichol-

The main beams are trussed in the middle space

with oak trusses 5 inches square. This was neces-

sary for its width of 32 feet, occupied by the car-

penters, painters, &c. The great space between the

trusses afford good store rooms, dressing rooms, &c.

It is probable that this roof has not its equal in

the world for lightness, stiffness, and strength. The

main truss is so judiciously framed, that each of them

will safely bear a load of 300 tons ; so it is not like-

ly that they will ever be quarter loaded. The divi-

sion of the whole into three parts makes the exterior

roofings very light. The strains are admirably kept

from the walls, and the walls are even firmly bound

together by the roof. They also take off the dead

weight from the main truss one third.

The intelligent reader will perceive that all these

roofs are on one principle, depending on a truss of

three pieces and a straight tie-beam. This is indeed

the great principle of a truss, and is a step beyond

the roof with two rafters and a king post. It admits

of much greater variety of forms, and of greater ex-

tent. We may see, that even the middle part may
be carried to any space, and yet be flat at top ; for

the truss-beam may be supported in the middle by

an inverted king post (of timber, not iron), carried

by iron or wooden ties from its extremities : and

the same ties may carry the horizontal tie-beam K ;

for till K be torn asunder, or M, M, and P be crip-

pled, nothing can fail.

The roof of St Martin's church in the Fields is

constructed on good principles, and every piece pro-

perly disposed. But although its span does not ex-

ceed 40 feet from column to column, it contains more

timber in a truss than there is in one of Drury-Lane

theatre. The roof of the chapel at Greenwich, that

of St Paul's, Covent-Garden, that of Birmingham,

and that of Drury-Lane theatres, form a series gra-

dually more perfect. Such specimens afford excel-

lent lessons to the artists. We therefore account

them a useful present to the public.

There is a very ingenious project offered to the

public by Mr P. Nicholson. [Carpenter s Assistant,

p. 68.) He proposes iron rods for king posts, queen

posts, and all other situations where beams perform

the office of ties. This is in prosecution of the no-

tions which we published in the article Roof of the

Encyclopcedia. He receives the feet of the braces

and struts in a socket very well connected with the

foot of his iron king post ; and he secures the

feet of his queen posts from being pushed inwards

by interposing a straining sill. He does not even

mortise the foot of his principal rafter into the end

of the tie-beam, but sets it in a socket like a shoe,

at the end of an iron bar, which is bolted into the

tie-beam a good way back.* All the parts are fopm- Carpentry,

ed and disposed with the precision of a person ""^^y"^

thoroughly acquainted with the subject; and we

have not the smallest doubt of the success of the

project, and the complete security and durability of

his roofs. We abound in iron, but we must send

abroad for building timber. This is therefore a

valuable project ; at the same time, however, let us

not over-rate its value. Iron is but about 12 times

stronger than red fir, and is more than 12 times hea-

vier ; nor is it cheaper, weight for weight, or strength

for strength.

Our illustrations and examples have been chiefly

taken from roofs, because they are the most familiar

instances of the difficult problems of the art. We
could have wished for more room even on this sub-

ject. The construction of dome roofs has been (we

think) mistaken, and the difficulty is much less than

is imagined. We mean in respect of strength ; for

we grant that the obliquity of the joints, and a

general intricacy, increases the trouble of work-

manship exceedingly. W^ooden bridges form ano- Woodeo

ther class equally difficult and important ; but Bridges,

our limits are already overpassed, and will not ad-

mit them. The principle on which they should

all be constructed, without exception, is that of a

truss, avoiding all lateral bearings on any of the tim-

bers. In the application of this principle, we must

farther remark, that the angles of our truss should

be as acute as possible ; therefore we should make it

of as few and of as long pieces as we can, taking

care to prevent the bending of the truss beams by

bridles, which embrace them, but without pressing

them to either side. When the truss consists of

many pieces, the angles are very obtuse ; and the

thrusts increase nearly in the duplicate proportion of

the number of angles.

With respect to the frames of carpentry which Framing of

occur in engines and great machines, the varieties areS""^^*
levers*

such that it would require a volume to treat of them

properly. The principles are already laid down ; and

if the reader be really interested in the study, he will

engage in it with seriousness, and cannot fail of being

instructed. We recommend to his consideration,

as a specimen of what may be done in this way, the

working beam of Hornblower's steam engine. (See

Steam-Engine, in the Encyclojjcedia.) When the

beam must act by chains hung Irom the upper end

of arch heads, the framing there given seems very

scientifically constructed; at the same time, we
think that a strap of wrought iron, reaching the

whole length of the upper bar (see the figure),

would be vastly preferable to those partial plates

which the engineer has put there, for the bolts will

soon work loose.

But when arches are not necessary, the form em-

ployed by Mr Watt is vastly preferable, both for sim-

plicity and for strength. It consists of a simple beam
AB (fig. 42, Plate LIIL), having the gudgeon C on

the upper side. The two piston rods are attached to

wrought iron joints A and B. Two strong struts

* See figures 40, 41, 42, Plate LIL, and Mr Nicholson's work, p. 68, where these figures are particu-

larly described.
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Carpentry. DC, EC rest on the upper side of the gudgeon, and

carry an iron string ADEB, consisting of three

pieces; connected with the struts by proper joints of

wrought iron. A more minute description is not
needed for a clear conception of the principle. No
part of this is exposed to a cross strain ; even the

beam AB might be sawed through at the middle.

The iron string is the only part which is stretched ;

for AC, DC, EC, BC, are all in a state of compres-
sion. We have made the angles equal, that all may
be as great as possible, and the pressure on the

struts and strings a minimum. Mr Watt makes
them much lower, as Aa'eB, or A^sB. But this is

for economy, because the strength is almost insupe-

rable. It might be made with wooden strings;

but the workmanship of the joints would more than
compensate the cheapness of the materials.

We offer this article to the public with deference,

and we hope for an indulgent reception of our essay
on a subject which is in a manner new, and would
require much study. We have bestowed our chief

attention on the strength of the construction, be-
cause it is here that persons of the profession have
the most scanty information. We beg them not to

consider our observations as too refined, and that

they will study them with care. One principle runs
through the whole ; and when that is clearly con-
ceived and familiar to the mind, we venture to say
that the practitioner will find it of easy application,

and that he will improve every performance by a
continual reference to it."

IV. Notes.

AA. P. 629- This rule may be somewhat more
accurately expressed in these words : From the

point at which any three forces meet and balance

each other, draw a line in the actual direction of

any one of them, and from the extremity of this line

draw two others, parallel to the directions of the

other two forces respectively; then supposing the

pieces affording these two forces to be produced in-

definitely at their remoter ends, either of them which
is cut by one of the two lines will be compressed,

and act as a brace, and either of them which is not
cut will be stretched, and act as a tie.

BB. P. 630. It is however difficult to imagine

how the beam DA can furnish a force iA, to prevent

the force Ajf from carrying the beam BA towards

H, when DA only affords a repulsive abutment. The
true resolution of the force AE is found by consider-

ing the intersection of GE with Ae, which are the

directions of the separate forces composing it ; these

lines meeting in a point a little above r, we may call

their intersection r*; then in the triangle AEr*, the

side Ar* will represent the pressure on the mitred

joint, and r*E the pressure on the beam HD ; and
the former being again resolved into AG and Gr*,
we have ultimately AG and Gr* -f- ^*E 3= GE =
AF, for the horizontal and vertical forces, however
they may be modified by intermediate combinations.

CC. P. 631. The reasoning contained in this

and some of the subsequent articles may serve as an
approximation to the truth in many cases of com-
mon occurrence ; but the supposition, on which it is

founded, is by no means generally admissible as aif- C nj
fording a result mathematically accurate : for iin
reality, the distribution of the weight of a roof over
the whole extent of the rafters, or the concentratiom
of the whole weight in the point where they mee!t,
is far from being an indifferent alternative, eitheer
with respect to the magnitude of the thrusts, or to thie
proper directions of the abutments or joints. In thie
case here discussed, where there is no king post, iit
is clear that the centre of gravity of the whole rocof
must be much nearer to the middle of the figure tham
the angular point, and that consequently the weightss,
supported by the two walls, will be very differemt
from those which would be supported, if 'the whohe
load were placed at the summit: although, wherfe
there is a heavy king post, supporting also, as iit

ought to do, about half the weight of the tie beami,
with its floors or cieling, the case will approach muclh
nearer to the supposition here assumed.
For a common light roof, without a king post, th«e

calculation or construction is very simple. Wliein
two rafters only meet at the summit, they musst
support each other by a horizontal thrust (see Artt.
Bhidge, Prop. Y) : and this thrust, acting on eaclh
rafter as a lever, of which the lower end is the fuH-
crum, must be equivalent to the weight, acting ait
the horizontal distance of the centre of gravity fromi
the fulcrum, which is a quarter of the whole span ;

consequently the thrust must be to the weight as ja
quarter of the span to the height, and the compouncd
oblique thrust on the abutment will be representecil
by the hypotenuse of the triangle of which thoste
lines are the sides ; so that if we had a roof of thte
same height, and of half the breadth, the directiorn
of its rafters would exactly represent the actual di--
rection of the compound thrust on the end of thte
tie beam, and would consequently indicate the pro-
per form for the abutment of the given structure.

But in the case of the unequal rafters represented!
in the figure, the determination becomes more com--
plicated, and we must first find the direction of the?
mutual thrust of the rafters, which must evidently bei
such, that the perpendiculars falling on it from eachi
end of the tie beam may be in the inverse propor--
tion of the motive powers of the weights of the raft-,
ers, that is, of the products of those weights into the?
horizontal distances of tlie centres of gravity fronu
the respective fulcrums, or into the segments of the;
tie beam made by a vertical line passing through the;
summit, which are proportional to these distances;;
and if we produce the base of the triangle, and find!
in it a point, of which the distance is to the lengthi
of the tie beam, as the smaller product to the diffe-
rence of the products, a line drawn from the sum-
mit to this point will show the true direction of the >

thrust; and its magnitude may then be readily de--
termined, by dividing either of the products by the
respective perpendicular falling on this line.

Where, however, there is a king post supporting
a heavy tie beam, it is necessary to determine the
centre of gravity of the half roof, together with this

addition ; and the distance of the centre of gravity
from the middle will then be to the half span, as the
weight of one of the rafters with its load is to the
weight of the whole roof, including the tie beam and
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cieling ; and if we erect a perpendicular passing

through the centre of gravity thus found, and equal

to the height, the oblique thrust on the abutment

will be in the direction of the line joining the upper

end of this perpendicular and the end of the tie

beam.
DD. P. 634. In order to obtain a distinct idea of

the operation of the forces concerned in this expe-

riment, we must have recourse to Proposition C of

this article, and substitute in the formula for the

M
deflection d = at aZ-^.tang

16/

8 1

840'6720

gravity of fir being .56, J"

M = 1,900,000 pounds, the specific

6720, and e = 6, the

middle of the pillar being considered as the fixed

point : we then find y'
16/

e

M 'a
= 1.427, which is the

length of an arc of 81° 45°, and the tangent becomes

6.9, whence we have d = -i- x 4.2 X 6.9 = .0345,
840

or somewhat more than the thirtieth of an inch :

consequently the strength must have been reduced

in the proportion of 1.207 to 1. (Art. Bridge, Prop.

E.) But, considering how near the arc thus deter-

mined approaches to a quadrant, it is obvious that

any slight variations of the quantities concerned in

the calculation must have greatly affected the mag-
nitude of the tangent : so that the loss of strength

may easily have been considerably greater than

this, as it appears to have been found in the ex-

pnriment. It would however scarcely have been

expected that such a pillar, however supported, could

withstand the pressure of 90 hundred weight, since

Emerson informs us that the cohesive strength of a

pillar of fir an inch in diameter is only about 35

:

iiut supposing the facts correct, the coincidence tends

to show the near approach to equality of the forces

of cohesion and lateral adhesion, as explained in the

Introduction to this article.

EE. P. 635. A similar remark of the author has al-

ready been noticed in the article Bridge, at the end

of the fifth section. In the form in which it is here ex-

pressed, it becomes still more objectionable : for

with whatever part of a circular abutment a rafter

equal to the radius may be brought into contact, it

is very plain that its opposite end can never be either

higher or lower than the original centre of curva-

ture : and even if the curvature were made twice as

great, so that the rafter might be equal to the dia-

meter of the circle, it would be necessary that the

lower end should slide upwards on the abutment as

much as the upper end fell, in order to preserve the

contact ; and there would obviously be no force in

the structure capable of producing such a change as

this. Any general curvature of the joint must there-

fore be totally useless ; but a judicious workman will

make it somewhat looser below than above, when
there is any probability that the rafters will sink,

taking care however to avoid all bearing too near the

b'urface, lest it should splinter ; and for these reasons

combined, making the end a little prominent some* Carpentry,

what above the middle of the surface which rests on
the abutment.
With this precaution, the direction of the joint

between a rafter and a tie beam ought to be made
precisely perpendicular to the true thrust of the

rafter, determined as already explained (Note CC)

;

for in the first place, unless we trust either to the

friction or to straps, the bearing cannot be more
nearly horizontal than this, without danger of the

rafters sliding outwards ; and in the second place, if

we made it more nearly vertical, we should lessen

the vertical pressure on the end of the tie beam, im-

mediately beyond the joint ; a pressure which gives

firmness to the wood, by pressing its fibres more
closely together, and increasing their lateral adhe-

sion or rather internal friction. If however the tie

beam were not deep enough to receive the whole of

the rafter so terminated, without too great a reduc-

tion of its depth, it would be proper to make the

joint a little flatter, or more horizontal, and to re-

strain the end from sliding upwards by an iron strap

fixed in a proper direction. We should preserve the

end of the rafter as little diminished in breadth as

possible, when the tie beam is wide enough to re-

ceive it ; a moderate thickness, left on each side of

the mortise in the tie beam, being sufficient to as-

sist in securing the connexion of the ends of the

beam with the intermediate parts.

FF. P. 6S5. The doctrine of the initial equality of

the resistances to compression and extension, as

stated in the article Bridge, enables us to demon-
strate that the transverse strength can never exceed
one sixth of that which would be derived from the

resistance of all the fibres, cooperating at the dis-

tance of the whole depth from a fixed fulcrum, and
acting with the weaker of the two powers appro-

priate to the body. It is true that the results of

some direct experiments seem to favour the opinion

that the cohesive power is the weaker ; but where
the flexure is already considerable, it is probable

that this circumstance materially diminishes the

primitive power of resisting compression, so that the

principles, on which the calculation proceeds, are by
no means strictly applicable to the case of a bar so

broken.

GG P. 636. There seems to be a little confusion

in the idea of the possibility of altering the nature

of the action of the fibres of a beam by altering the

place ofthe gudgeon in this manner : but the author

has very properly abstained from making any prac-

tical application of the supposed modification thus

introduced. With respect to the strength required

for scarfing or jogghng, it may be observed, that the

whole of the compressed fii:>res of the concave side

may be considered as abutting against the whole of

the extended fibres on the convex side; and this

abutment is equally divided throughout the length

of the beam : so that if the scarfings or joggles in

the whole length of the arm of a lever, taken to-

gether, are as strong as one half of the depth of the

lever, exerting half its powers, from the inequality

of tension, there will be no danger of the failing of

these joints ; and from this principle it will be easy
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Ctirpeniry to determine the depth to which the joints ought to

II. . extend in any particular case. Hence also we may
understand how a beam may become so short as to

"^'^f^ incapable of transverse fracture in its whole ex-

tent : for the lateral adhesion between the different

fibres of wood is generally far inferior to the longi-

tudinal strength of the fibres ; and if, for example,

it were only one fourth as great, a beam less than

twice as long as it is deep would separate, if urged

in the middle by a transverse force, into two strata,

from its incapacity of affording sufficient abutment,

before its longitudinal fibres would give way.

HH. P. 638. If the bolts were sufficiently nu-

merous, and sufficiently firm, so as to produce a

great degree of adhesion or of friction between the

parts, this joint might be made almost as strong as

the entire beam, since there is nothing to prevent

the co-operation of each side with the other through-

out its extent : but much of the strength would be

lost if the bolts became loose, even in an inconsider-

able degree.

II. P. 642. The author has reasoned upon the

direction of straps, as if it were universally necessary

to economize their immediate strength only, without

regard to the effect produced on the tightness of the

joint: but it may happen that the principal purpose

of the strap will be answered by its pressing the raf-

ter firmly upon the beam, and this effect may be pro-

duced by a certain deviation from the horizontal poo- Car

sition, with but little diminution of the strength of thhe
strap : a deviation which has also the advantage oof
allowing the strap to embrace the whole of the bearan,
without weakening it by driving a bolt through itit.

We must not however endanger the crippling of thhe
end of the beam, and the straps represented in fiag.

38. may be allowed to be somewhat too erect.

KK. P. 642. It does not appear to be desirabhie

that the ends of the rafters should be supported withh-

out any pressure on the ends of the beams, sincce
these ends would bear a small weight without anny
danger of bending, and would thus lessen the press-
sure on the king post.

LL. P. 642. The half length being 25 feefet,

and the camber 6 inches, the excess of the obliquue
length will be a/ 625.25 — 25, or of a foot, thaat
is, of an inch, which is all that the beam wouhld
appear to lengthen in sinking ; nor would the sefet-

tling of the roof be more " considerable" than abouut
a quarter of an inch. But there seems to be no add-
vantage in this deviation of the tie beam from thhe
rectilinear direction ; and the idea, which appears t to

be entertained by some workmen, that a bent beanm
partakes of the nature of an arch, is one of thhe
many mischievous fallacies, which it is the business oof
the mathematical theory of Carpentry to dispel.

(O. R.>

CASIRI (Michael), a very learned Orientalist,

of the sect of Syrian Christians called Maronites,

was born at Tripoli in Syria in the year 1710. As
the sect of Maronites were subject to the Pope, Ca-

siri came to study at Rome, and entered into holy

orders in 1734. In the following year he proceeded

to Syria to assist at a Synod of the Maronites. He
returned to Rome in 1738, and for ten years there-

after taught the brethren of his convent to read

Arabic, Syriac, and Chaldaic, giving lectures also in

Philosophy and Theology. In 1748 he passed into

Spain, upon the invitation of Ravago, Confessor to

Ferdinand VI., and was by his means employed in

the Royal Library at Madrid. In 1749 he was

named a member of the Royal Academy of History ;

in 1756, he was appointed Interpreter of Eastern

Languages to the King ; and soon thereafter joint

Librarian of the Escurial, with a royal pension of

300 piastres, besides the ordinary emoluments of the

office. In 1763 he became principal Librarian, a

situation which he appears to have held till his death

in 1791. (Biographie Universelle.)

The only work which entitles Casiri's name to be

recorded among the benefactors of Literature is his

celebrated Catalogue of the Arabic Manuscripts

preserved in the Library of which he was Keeper.

This rare and curious work, entitled Bibliotheca

Arabico-Hispana Escurialensis, was published in

two volumes, folio, at Madrid, the first volume

in 1760, and the second ten years thereafter. Mr
Gibbon expresses himself " happy in possessing a

copy of this splendid and interesting work," which

constitutes, indeed, one of the most valuable contri-

butions that modern Europe has yet furnished too-

wards the illustration of Eastern literature. B-3y

means of it, the literary treasures of the Escuriaial

Library, the richest perhaps in Europe in the workks
of Arabic writers, are in a manner shared with thhe

learned of other countries ; thus affording an examn-
ple, which it were to be wished, all other countriee§

possessing similar treasures would imitate. The juu-
dicious manner in which it is compiled renders it , a
sort of digest of the attainments of the Saracenns

in science and literature, during the most flourishlnpg

eras of their Empire. Its contents, as Mr Baringt omi
observes, " may indeed, under some of its hea'dsls,

principally regard Spain ; but they will, however, boe
found adequately to represent the general standarn-d

of learning, in its full extent and character, vvhetheer

at Cordova or Fez, at Cairo or at Bagdad." {Litee-
rary History of the Middle Ages, p. 652.)

The manuscripts described amount to above eighh-

teen hundred, and are classed in the followinpg

order : Grammar, Rhetoric,, Poetry, Philology anud
Miscellanies, Lexicons, Philosophy, Politics, Mediii-

cine, Natural History, Jurisprudence, Theologyy,

Geography, and History. The two last classes.'S,

with a copious Index, occupy the whole of the see-

cond volume. As a system of Bibliography, this ar.r-

rangement of classes could not be allowed to be veryy
perfect or scientific ; but it was not the learned a.uu-

thor's object to exhibit any such system ; thougl^h

some French Bibliographers seem to view his clasisi-si-

fication in that light, and express no small degree ofef

wonder, that an Ecclesiastic, in the country of tttwie

Inquisition, should place so many classes before thiaat
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CAS
C.isiri of Theology, which in their systems generally holds

I! the first place. The title of each Manuscript is

Caste,
gjygj^ original Arabic, with a Latin transla-

tion, and its age and author, when these are known,

are pointed out ; but this is not all ; the title and

description of the work is frequently followed with

extracts, also in Arabic and Latin, by which some

of the most curious or peculiar features of the piece

are brought before the reader; thereby supplying

the want of the original, as well to those who could

read it if accessible, as to those who could not read

it though at hand. The learned author has also col-

lected various interesting and authentic particulars

of Saracenic Biography, and corrects some pre-

valent errors regarding the lives of these writers.

We have noticed an error of this kind, in our ac-

count, derived from Casiri, of the celebrated Ara-

bian Philosopher Alhazen, givea in the first vo-

lume of this Supplement.

In the preface, which is of considerable length,

Casiri gives a general view of his labours, and com-

memorates the assistance which he received from

the Government and from the Learned. Rich as the

Escurial is in Arabic Manuscripts, its present stores

are small, compared to what they once were ;
for

Casiri mentions that, by a fire which happened in

1670, more than three thousand of these interesting

pieces were consumed. They who have not access

to this valuable work, which is indeed but rarely

to be met with, will find a full view of its contents,

with some critical comments, in the First Appendix

to Harris's Philological Inquiries, and in the -Se-

cond Appendix to Barington's Literary History of

the Middle Ages. The latter writer closes his re-

view by stating it as his opinion, that the Arabian

literature, though it greatly outshone ours during

the same period, has experienced upon the whole
~ too much prodigality of praise. This may perhaps

be true ; but this writer has failed, as abler writers

likewise have, to furnish a sound and thorough esti-

mate of the attainments and services to which the

Arabians are fairly entitled to lay claim in regard

to the culture and advancement of learning. The

erudition of Gibbon, vast and varied as it was,

did not nearly embrace all that was necessary to

a full appreciation of this portion of literary his-

tory. His general view may be just, his criticisms

penetrating and comprehensive ; but he was ignorant

of the language, and of some branches of science,

without a proficiency in which, such an estimate could

not be drawn up with any pretensions either to cri-

tical or philosophical accuracy. He who attempts,

with requisite endowments, to supply that great de-

sideratum—a literary history of the Saracens during

the flourishing periods of their literature, will find

the work of Casiri an invaluable assistant in such an

undertaking.

Definition. CASTE. By this term is here distinguished the

classification and distribution of the members of a

community into certain classes or orders, for the

performance of certain functions, with the enjoyment

of certain privileges, or the endurance of certain

burthens ; and the establishment of hereditary per-

manence in these orders, the son being ordained to

perform the functions, to enjoy the privileges, or

CAS 647
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sustain the burthens of the father, and to marry only

in his own tribe, without mixture of the classes, in

regular succession, through all ages.

The term Caste is borrowed from the Portuguese. Ongm of

It was the term applied by that people, who first of

the European nations formed establishments in India,

to the classes which they found established upon this

principle among the inhabitants of that portion of

the globe ; and from them, as it was from their inter-

course that the rest of the nations of modern Eu-

rope first derived their familiarity with the manners

and institutions of the people of India, the term

made its way, and was established in the other lan-

guages of Europe.

The institution itself appears in the early ages of

society to have been very extensively introduced.

In regard to the ancient Egyptians, the fact is This Insti-

universally and familiarly known. The President de
f"';"™^^'

Goguet, who, with singular industry, and no ordmary >

judgment and sagacity, explored the remains of an-

cient times, comprehends a great body of history in

a few words. " We may farther observe," says he,

" that, in the Assyrian empire, the people were dis-

tributed into a certain number of tribes, and that

professions were hereditary ; that is to say, children

were not permitted to quit their father's occupation^

and embrace another. We know not the time nor

the author of this institution, which, from the high-

est antiquity, prevailed over almost all Asia, as well

as in several other countries." It is not necessary

here to surcharge the reader with the authorities

which he quotes. The passage itself (P. i. B._ i,

Ch. i. Art. 3.) will be consulted by all who dis-

trust the legitimacy of his inference, or desire to

prosecute the inquiry.

It is stated in the common histories of Greece,

that Cecrops distributed into four hereditary classes,

or tribes, all the inhabitants of Attica. And we are

informed by Plutarch, in his Life of Theseus, that

by this prince, the class of priests, and that of no-

bles, in other words the magistrates or military lead-

ers, were united into one : whence the society was

composed of three classes; 1. The sacerdotal, legis-

lating, and ruling class ; 2, The class of husband-

men ;
and, 3. The class of tradesmen. " To the no-

bility," says the illustrious biographer, " he commit-

ted the choice of magistrates, the teaching and dis-

pensing of the laws, and the interpretation of all

holy and religious things ; the whole city, as to all

other matters, being as it were reduced to an exact

equality ; the nobles excelling tlie rest in honour, tlie

husbandmen in profit, and the artificers in number.

And Theseus was the first who, as Aristotle says, out

of an inclination to popular government, parted with

the regal power; which Homer also appears to at-

test, in his catalogue of the ships, where he gives

the name of People to the Athenians alone." There

is a passage near the beginning of Plato's Timceus,

M^hich, though in a work of fancy, is not without

some weight, as evidence either of conclusions

which were drawn by men of research, or of tradi-

tions which were current among the people. In this

passage, not only is it asserted, that, in the primeval

state of the inhabitants of Attica, they resembled

the Egyptians in the division into hereditary classes
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C»ste. and professions ; but a very accurate description is

" given of those classes, five in number; viz. 1. The
class of priests ; 2. The class of handicrafts ; 3. The
class of shepherds and hunters ; 4. The class of
ploughmen ; 5. The military class. TL^urov f^sv ro rm
k^iuv ytvog, am ruv aXXm a(pugiff/isvov' f/^sra di

risro ro tuv Byifiin^yuv, on %a§ avro kxasov, aKXw di ax
i'Kiihiinyiijimi drjfiiis^sr ro re rm vofiiw xa/ rm Ori^svrm'
ro rs rm yeu^ym' xai dri ro /jua^ifiov ymg, aito wavrm
rm ysvm Ks^u^ie/Mmv, oig idiv aXXo vkr^v ra m^i rov iro-

'Kyiov vm ra voiia ir^ociray&fi (liXtiv.

We are informed by Aristotle, that the people of
Crete were divided into castes, after the manner of
the Egyptians, by the laws of Minos. Eo/xe h a vvv

«ds vmalt rar iivai ym^ifiov roig m^i iroXiruac (piXoco^n-

m, or/ 8ti diri§y}<^ai %wg/s xara yevri rrjv mXiv, xai ro n
(la-xjfiov krB^ov sivai, xat ro yiu^ysv (v Aiyv'Ttrt^ n ya^
tyii rov r^ovov rarov sri xai vxiv ra, n ingt rr^v K^riT'^v.

Ta fiiv nv Tsg/ AiyvvTOv, Sso-wr^/os, ug <paffi, iru vofjbohrri-

gavrog' Mim ra rrsgi K^nrr}v. Polit, vii. 1.

It is worthy of observation, that certain vestiges
at least of that ancient institution are still visible in
^'^gypt- " La distinction par families," says General
Reynier {De I'Egi/pte, p. 56), " se retrouve encore
dans les villes : I'exercise des arts et metiers est he-
reditaire ; le fils imite les precedes de son pere, et
ne les perfectionne pas."

We have a remarkable passage to prove, that,
among the ancient Persians, the same division into
castes existed which now has place among the Hin-
doos. In the Zendavesta, as translated by M. Anque-
til Duperron, it is said : " Ormusd ileclared, There
are three measures (literally weights, i. e. tests, rules)
of conduct, four states, and five places of dignity.
The states are, that of the priest ; that of the sol-
dier

; that of the husbandman, the source of riches ;

and that of the artisan or labourer."— *' We are told,"
says Sir John Malcolm {Hist, of Persia, i. 205),
that Jemsheed divided his subjects into four classes,

and that he allotted to each a separate and fixed sta-
tion in life ; which seems to imply that the condition
of the ancient Persians was like that of the modern
Hindoos ; and that the extraordinary institution of
cast, which now exists in India, was once known in
Persia." Sir John proceeds to state some reasons
which induce him to doubt the reality of the fact ; in
not one of which, however, there is a particle of
weight.

Sir John quotes, and translates for us a passage
from Strabo, which asserts that a similar institution
existed in Iberia. " Four kinds or classes of people
inhabited that country. From what they consider
the first class, they appoint their kings according to
nearness of kindred and seniority ; these administer
justice, and head their armies : The second is of
priests, who take charge of their political rights with
respect to their neighbours : The third of soldiers
and husbandmen : The fourth of the people in ge-
neral, who are slaves of the king, and perform every
menial office." This account of the distinctions of
the castes is evidently incorrect, and by a man who
was not well informed. The fact of the Iberians
being distributed in a remarkable and uncommon
manner, he knew ; otherwise there would have been
no occasion to sin^ out the fact, in the description

of this particular people. He knew also that they
were divided into four principal classes. With re-
gard to the matters of detail, however, his words
bear internal evidence that either his information had
been vague and inaccurate, or that his recollection
had become so.

From a dissertation of Mr Joinville, on the reli-
gion and manners of the people of Ceylon, {Asiat.
Researches, vii. 430.) we find that there is sufficient
evidence to prove the existence of a similar institu-
tion, anciently, among the Buddhists of Ceylon ; and
by consequence to infer it, among the other Budd-
hists, spread over so large a portion of Asia.

After this evidence of the general diffusion of the
institution of castes, in the rude ages of the world,
especially in Asia, there is a temptation, from the
following passage of Herodotus, (Lib. I. cap. 101.)
to infer its existence among the Medes, at the com-
mencement of the monarchy. E?/ h Mrfim rocaM
yivsa, Bsaai, JJa^riraxyivoi, Ah^avroi, Badioi, Mayo/.
There is nothing in the passage which serves to fix
the meaning of the word yec«a ; and the names, it is
plain, are words of the ancient Median language.
But we know that the Mayo/ were the priests ; and
hence there is reason to conclude, that the other
words also are names of classes and professions ; in
other words, of hereditary castes.
The institution of castes may be traced in places

with which we are more intimately connected. Mr
Millar, to whom the world is indebted for almost the
first lessons which it received, in tracing the facts of
history up to the general laws of the human mind,
has called our attention to the fact, that in the an-
cient condition of our Saxon ancestors, they were
divided into four great classes : 1. The artificers and
tradesmen

; 2. the husbandmen
; 3. those who ex-

ercised the honourable profession of arms
; and, 4.

the clergy. Mr Millar adds, (Hist. Vietv of the
English Gov. B. i. ch. ii.) " From the natural
course of things, it should seem, that, in every coun-
try, where religion has had so much influence as to
introduce a great body of ecclesiastics, the people,
upon the first advances made in agriculture and in
manufactures, are usually distributed into the same
number of classes or orders. This distribution is ac-
cordingly to be found, not only in all the European
nations, formed upon the ruins of the Roman Em-
pire

; but, in other ages, and in very distant parts of
the globe. The ancient inhabitants of Egypt are
said to have been divided into the clergy, the mili-
tary people, the husbandmen, and the artificers. The
establishment of the four great castes, in the country
of Indostan, is precisely of the same nature."
Human nature is very uniform in the phenomena

which it exhibits. The new world displays a strik-
ing resemblance to the old. The same stage of so-
ciety presents nearly the same results. There is

reason to conclude, that something which resembled
the institution of castes existed among the ancient
inhabitants of Peru and Mexico. The Count Carli,
the celebrated author of the Lettres Americaines,
when treating (Lett. xiii. and xiv.) of the laws ofthe
Peruvians says : "Les citoyens furent distribugs en
classes ou tribus. * * * H n'etoit pas permis, ni par
marriage, ni par changement d'habitation, de con«

4
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rigin, and
2a\ises of
the Wide

Caste, fondre une classe avec Tautre : car la loi defendoit

^"Y""^ de se marier dans une autre fanaille que celle d'ou

Ton sortoit. * * * N'oublions pas le soin qu'on

avoit de I'education des enfans. C'etoit toujours le

pare qui elevoit son fils. L'education consistoit a

apprendfe aux enfans roturiere le metier que chaque

pere de famille exergoit," &c. We are informed by

Clavigero {Hist, of Mexico, B. iv. § 5.), that " the

sons in general learned the trades of their fathers,

and embraced their professions ; thus they perpe-

tuated the arts in families, to the advantage of the

state."

Such is the extent to which this institution has

existed on the surface of the globe. We shall next

endeavour to ascertain the state and condition of the

human mind, to which it may be considered as owing

its origin.

The lowest and rudest state in which the human
race are found to exist, may, in a certain general

way, be described as the hunter state. That of the

^l^j^'^j"^ °^shepherd is the next stage in the progress toward

ion. ' advantages of civilized life. The agricultural

state succeeds ; when men begin to cultivate the

ground for the means of subsistence, and experience

the benefit of fixed.habitations.

So long as they continue in the condition of hun-

ters or of shepherds, the division of labour is un-

known, and all the multitude of blessings which it

brings. Every family is itself the author of all the

simple accommodations which it knows. The tent

or hovel, the waggon or cart, is constructed by the

men ; the coarse garment is spun and even woven
by the women.

In this situation of things, the accommodations

with which it is possible for human beings to supply

themselves are few and imperfect ; and life is a scene

of privation.

When population has so far multiplied as to ren-

der the produce of flocks and herds insufficient for

the means of subsistence, and the cultivation of the

land has become necessary, the inconveniences aris-

ing from the want of the division of labour becomes
still more sensible and oppressive. The labours of

the field are neglected while the family are engaged at

the loom, or repelling the incursions of an enemy.
The accommodations of lodging, of clothing, of taste,

and fancy, are wretchedly supplied, when the busi-

ness of extracting the means of subsistence from the

soil, exacts the greater part oftheir time and attention.

The progress, however, of human improvement,
though not necessarily, is commonly, in point of
feet, at least in the more uncultivated ages, exceed-
ingly slow. Men continue to suffer under the in-

conveniences which their present condition imposes
upon them, complaining of their miseries, but unable

to form a clear conception of the means of exemp-
tion, and doubtful of all the remedies which are

pointed out to their attention. In the mean time,

as the human mind is essentially progressive, and,

unless in very extraordinary, circumstances, never
fails to make progression, the uneasiness which is

felt under the inconveniences of a state to which
the mind has become superior, and above which
it is rising higher and higher every day, is conti-

nually increasing ; and at last rises to such a height
VOL. II. PART II.

that some change is unavoidable ; and the society

are prepared to welcome the most plausible of the

schemes which are proposed to them.

The grand steps which are made in improving the

condition of mankind, though essentially the result

of a progression in the minds of the society taken as

a whole, are commonly the immediate suggestion of

some one individual, or small number of individuals,

whose conception of the necessity of a change, and

of the means of relief, is more clear and determi-

nate than that of the rest of the community.

In the earliest stages, when the human mind is

weak and prone to superstition, the individuals who
project the great improvements in the state of so-

ciety, endeavour to accelerate the consent of the

people, and overcome their reluctance to innovation,

by giving to their projects the character of a divine

revelation and command. The first legislators of

almost every country, we find to have represented

themselves as depositaries of the divine will, and en-

trusted with a revelation from heaven.

If we take the Hindoos as a model, the people di-

vided into castes with whom our acquaintance is the

most complete, we shall conclude, that some indivi-

dual, wise enough to perceive the cause of the in-

conveniences under which men sulfer while the divi-

sion of labour is unknown, and placed in circum-

stances which enabled him to clothe himself with a

divine authority, overcame in most places the reluc-

tance of the people to so great a change of their

manners and habits, and accelerated the date of

their improvement, by persuading them that the di-

vine power, or divine powers, now commanded them
to be divided into classes for the performance of

certain offices.

In the early stages of society, however, the wants

of men are few ; and the ideas of the legislator him-

self are incapable of extending to a great variety of

cases. In such periods, the power of superstition iS

always exceedingly great. Unacquainted with the

laws of nature, and exposed to the most dreadful vi-

cissitudes, which they are altogether unable to fore-

see, human life appears to men i-n that situation to

hang altogether upon invisible powers. The human
mind is incessantly occupied with conjectures re-

specting what those unknown powers will produce,

and with tormenting apprehensions that they will

produce evil rather than good. The persons who,

in this state of things, are skilful enough to create a

persuasion that they are better acquainted than

others with the will of these powers, more especially

if accompanied with a persuasion that they have an

influence over that will, and can turn it more or less

whichever way they please, become an object of

supreme regard. Nothing can be done without

them. They are the most important class in the

community. When society is first divided into

classes, for the sake of the division of labour, the

priests, therefore, are always a separate class, and
always in the place of highest distinction.

After the evils to which men in the rude state of

society conceive themselves liable from the unknown
and invisible authors of physical events, the evils to

which they are liable from the incursions of hostile

men, appear the next in magnitude. While the in-

4 N
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Caste, stitutions of society are imperfect, and the human

mind is weak, these evils are very great, and present

a terrific picture to an imagination perpetually haunted
with fear. In the rude ages of society, therefore,

the soldier is always a character of great importance.

He is the barrier against those evils which rank next
in order after the evils against which the priest af-

fords relief. When classes are first formed, the mi-

litary are, therefore, alwa5's a separate class, and
next in rank and veneration to the class of the

priests. It is remarkable, that the rank and conse-

quence of both classes are founded upon fear. It

is also remarkable, though a natural consequence,
that, in all ages, they are most apt to be venerated

by the most timid persons,—the most timid sex, for

example ; over whose imagination the priest and the

soldier have a proverbial sway. It is farther observ-

able, and a necessary consequence, that as the fears

with respect to invisible powers, and with respect to

the incursions of hostile men, gradually decline as

society advances, and have, less and less effect upon
the imaginations even of those who are most apt to be
governed by the passion of fear, so the respect for

the castes of priest and soldier are destined to sink

in relative importance, as the institutions of society

are improved, and the human mind becomes strong.

After provision is made, in that early stage of

society which we are endeavouring to describe,

against the two classes of fears against which the

priest and the soldier hold up their respective shields,

the care of subsistence is the object of greatest im-

portance. A class of husbandmen, therefore, is a

necessary and never failing institution, and, in the

scale of rank and consequence, this order follows

immediately after the sacerdotal and the military

castes.

Beside the means of subsistence, other accommo-
dations are required. But, at first, very few are so

much as known, and, by consequence, veiy few are

demanded. One class of the community are, there-

fore, supposed to be sufficient for the supply of all

other wants, and the performance of all other ser-

vices.

It is obvious, that reflection upon the laws of hu-

man nature would lead us to draw a picture, nearly

the same with this, if we were called upon to de-

scribe the state of society, at the time when the di-

vision of labour is first introduced, even if we had no

specific facts to direct our inquiries. In a remark-

able passage in Plato, in his second book De Re-
publica, he ascribes the origin of political association

and laws, to the benefits which were sought for by
the division of labour. Tiyvsrat voKig, 6ig iy w/vta/,

smidav, ruy^avsi r/jjuv Ixasog, isx. aura^^rig, aXXa toXXuv

ivdsrig. As men cannot be supplied with accommo-
dations in any tolerable degree, but by the division

of labour and employments, one man producing one

thing, another another, and every man getting what
he wants, by exchange with other men, an associa-

tion of a certain number of men is necessary for well

being ; and hence society and laws. In exact co-

incidence with the deduction which we have present-

ed above, he says, that the simplest form of a society

would consist of four or five orders of men. A?tXa

*rsv 'ffguryj ys xai fAsyi?rj rm "/piw "h TTig r^oiprjg Tagatf-

/.luyi, hun^a hi or/,i^0iug, r^trvi icSr^roc vm rm tcihtuv. , . . Caste
. . . E/J) S'av ri yi Mayxaiorarri rrrjXig z% nrla^w rj Tivls

avd^uv. The coincidence is very nearly complete
between the speculation and the practice ; between
what is in this manner inferred, and what is record-
ed of ancient nations, and witnessed among the Hin-
dus.

Under all the difficulties under which, especially
in rude ages, human society, and tlie human mind,
make progress, small are the steps which can be
taken at once. When professions v.ere separated,
and the vast benefits derived from the separation be-
gan to be felt, the human mind was not sufficiently

strong to perceive, that there was no danger whatso-
ever that they should ever again be combined and
confounded. No ; it was imagined to be another
grand effort of the same wisdom which had made the
separation, to take care of its permanence, and to
make provision for securing the benefits of it through
all ages. With this view it was thought necessary
to ordain and sanction, by divine authority, that the
son should follow the profession of the father, and be
subject to the severest punishment if he engaged in
any other occupation. To secure also, in each pro-
fession, the due succession of sons to fathers, it was
necessary that marriage should be strictly regulated

;

and the method which obviously enough suggested
itself for that purpose was, that the members of each
class, male and female, should be compelled, under
the severest penalties, to marry only among them-
selves, and never, by intermarriage, to ruin and con-
found the separate castes.

So far the aim, at any rate, was good. The be-
nefit of the whole society was the object which all

these regulations were accounted useful to promote,
and no degradation ot any of the classes was either

intended by any of these enactments, or necessary
for the ends which they were destined to serve.

The degradation of one set of the castes, in com-
parison with another, was the result of an after-

thought, and in the pursuit of ends of a different de-
scription. When one of the castes, as that of the
priests, or the soldiers, found itself possessed of an
influence over the minds of the rest of the communi-
ty, such, that it could establish certain points of be-
lief in its own favour, it was never long before it avail-

ed itself of that advantage, and pushed it to the ut-

most. If it could inspire the belief that it was more
noble, worthy of higher privileges, and greater

honour, than the rest of the community, it never
failed to get this point established as an incontro-

vertible right, not the result of the mere will of the

community, but of an absolute law of nature, or even
a revelation and command from God.
As every elevation of one class implies a corre-

spondent degradation of another, and as there is no
end to the elevation which one class will aim at,

there is no end to the degradation which will be im-

posed upon another, if the state of the human mind
is sufficiently weak to give to one class an unbound-
ed influence over the belief of another. How na-

turally this extreme degradation is grafted upon the

institution of castes, will immediately appear.

As we derive our most minute and practical ac-

quaintance with the shape into which society is
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p. moulded by the establishment of castes, from our in-

tercourse with the Hindus, the particulars which are

In- at this day exhibited in Hindustan, and provided for

isles by their laws, afford the most certain means of ac-

quiring precise and specific ideas concerning this

remarkable institution.

According to the sacred law book, entitled the

" Ordinances of Menu,'' the Creator, " that the hu-

man race might be multiplied, caused the Brahmen,

the Cshatriya, the Vaisya, and the Sudra (so named

from the Scripture, protection, wealth, and labour),

to proceed from his mouth, his arm, his thigh, and

his foot." " For the sake of preserving this universe,

the Being, supremely glorious, allotted separate du-

ties to those who sprung respectively from his mouth,

his arm, his thigh, and his foot. To Brahmens he

assigned the duties of reading the Veda, of teaching

it, of sacrificing, of assisting others to sacrifice, of

giving alms, if they be rich, and, if indigent, of re-

ceiving gifts : To defend the people, to give alms, to

sacrifice, to read the Veda, to shun the allurements

of sensual gratification, are, in a few words, the du-

ties of a Cshatriya : To keep herds of cattle, to be-

stow^ largesses, to sacrifice, to read the scripture, to

carry on trade, to lend at interest, and to cultivate

land, are prescribed or permitted to a Vaisya : One
principal duty the Supreme Ruler assigns to a Su-

dra, namely, to serve the before-mentioned classes,

without depreciating their worth."

Such is the employment of the castes ; and such

the authority whence it is derived. The next great

peculiarity is, the degree of elevation which one set

of the castes was enabled to usurp, and the coi-re-

spondent degradation of the others.

1. The Brahmens, or the priests. " Since the

Brahmen sprung from the most excellent part,'' says

the same divine code, immediately quoted, " since

he was the first born, and since he possesses the

Veda, he is, by right, the chief of this whole cre-

ation. Him the Being, who exists of himself, pro-

duced in the beginning from his own mouth, that,

having performed holy rites, he might present cla-

rified butter to the gods, and cakes of rice to the

progenitors of mankind for the preservation of this

world. What created being then can surpass Him,

with whose mouth the gods of the firmament con-

tinually feast on clarified butter, and the manes of

ancestors on hallowed cakes ? Of created things, the

most excellent are those which are animated; of the

animated, those which subsist by intelligence ; of

the intelligent, mankind ; and of men, the sacerdotal

class. When a Brahmen springs to light, he is born

above the world, the chief of ail creatures. What-
ever exists in the universe, is all, in effect, the wealth

of the Brahmen ; since the Brahmen is entitled to

it all by his primogeniture and eminence of birth."

As the Brahman exclusively, or at least to a su-

preme degree, engrosses the regard and favour of

the Deity, so he is entitled to the worship and ado-

ration of mortals. Kings themselves, and the most

exalted of men, are infinitely inferior to the meanest

of the Brahmens. " Let the king," we again quote

the ordinances of Menu, having risen at early

dawn, respectfully attend to Brahmens learned in

the three Vedas, &c. . . . and by their decision, let
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him abide. Constantly must he show respect to Caste.

Brahmens, who have grown old, who know the
''^^y"*-

scriptures, who are pure." " The king must ap-

point seven or eight ministers, &c To one learn-

ed Brahmen, distinguished among them all, let the

king impart his momentous counsel. To him, with

full confidence, let him entrust all his transactions

;

and with him, having taken his final resolution, let

him begin all his measures." " Let him not, although

in the greatest distress, provoke Brahmens to anger,

by whom Brahma, the all-devouring fire, was creat-

ed, the sea with waters not drinkable, and the moon
with its wane and increase. What prince would

gain wealth by oppressing those, who, if angry,

could frame other worlds, and agents of worlds, could

give being to new gods and mortals ? What men,

desirous of life, would injure those by the aid of

whom, worlds and gods perpetually subsist; those

who are rich in the knowledge of the Veda? A
Brahmen, whether learned or ignorant, is a power-

ful divinity; even as fire, is a powerful divinity,

whether consecrated or popular. Thus, though

Brahmens employ themselves in all sorts of mean
occupations, they must invariably be honoured ; for

they are something transcendently divine."

The least disrespect to one of the sacred order, is

the most atrocious of crimes. " For contumelious

language to a Brahmen," says the code of Menu,
" a Sudra must have an iron style, ten fingers long,

thrust red-hot into his mouth; and for offering to

give instruction to priests, hot oil must be poured

into his mouth and ears."

The laws give to the Brahmens the most remark-

able advantages, over the other classes of the com-

munity. Neither the person, nor so much as the

property of the Brahmen, can ever be touched, in

awarding punishment for the most atrocious crimes.

Never shall the king," says one of the ordinances '

of Menu, " slay a Brahmen, though convicted of all

possible crimes; let him banish the offender from

his realm, but with all his property secure, and his

body unhurt." This privileged order was entirely

exempt from taxes. One of the most important of

all duties is to bestow wealth upon the Brahmens,

by incessant gifts and donations.

2. The Cshatriyas, or the military caste. Though Milifaiy

the Brahmens look down upon this class, they are Caste,

looked up to by all the rest of the classes, with a

prostrate veneration, inferior only to that with which

the Brahmens are regarded. The difference of rank

in India, is not a mere ceremonial distinction. The

advantages which are conferred by it, or the injuries

endured, are immense; and to the suffering party

unspeakably degrading. Any infringement, even of

the external marks of the abjectnes* of the degraded

party, is punished as a heinous crime. If a man

of an inferior caste," says Halhed's Gentoo Code,

proudly affecting an equality with a person of su-

perior cast, should speak at the same time with him,

the magistrate in that case shall punish him to the

extent of his abilities. ' It is unnecessary, under

this head, to enter into details, which would occupy

a disproportionate space.

3. The Vaisyas, the agricultural and commercial AjjiicuUu.

class. It is still kss necessary to multiply particu- 'al ^'^^^^
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Castf. lars under this head. When the two extremes are

^^^Y-W sufficiently explained, what modifications of respect
or disrespect belong to the intermediate stages, may-
be easily inferred.

Servile 4. As much as the Brahman is an object of in-
Caste. tense veneration, so much is the Sudra an object of

contempt, and even of abhorrence, to the other

classes of his countrymen. The business of the

Sudras is servile labour; and their degradation in-

human. The most abject and grovelling submission

is imposed upon them as a religious duty, enforced

by the most dreadful punishments. They are so

completely deprived of an equal share in the ad-

vantages of the social union, that few of those ad-

vantages are reserved to them. The classes above
them are restrained from injuring them, even in the

case of the greatest crimes, by punishments far

slighter, than those which are appointed for injuries

done to the superior classes. The crimes which
they commit, are punished with much heavier in-

flictions than equal crimes committed by individuals

of the classes above them. Neither their persons

nor their kbour is free. ** A man of the servile

caste," says the sacred ordinance of Menu, " whe-
ther bought or unbought, a Brahmen may compel to

perform servile duty ; because such a man was creat-

ed by the Self-existent for the purpose of serving

Brahmens."
According to the principles of the same code, the

Sudra was excluded from the benefits of property.
" No collection of wealth must be made by a Su-

dra, even though he has power, since a servile man
who has amassed riches gives pain even to Brah-

mens." " A Brahmen may seize without hesitation,

the goods of his Sudra slave ; for as that slave can

have no property, his master may take his goods."

The degradation of the wretched Sudra extends

not only to every thing in this life, but even to reli-

gion, and the prospect of future happiness. " Let
not a Brahmen," says the above code, " give advice,

nor what remains from his table, nor clarified butter,

of which part has been offered, nor let him give

spiritual counsel to such a man, nor inform him of

the legal expiation for his sin ; surely he who de-

clares the law to a servile man, and he who instructs

him in the mode of expiating sin, sinks with that

very man into the hell named Asamvrita." Not
only are the Sudras not allowed to read any of the

sacred books ; but, " If," says the Gentoo Code, " a

man of the Sooder reads the Beids of the Shaster,

or the Pooran, to a Brahman, a Chehteree, or a

Bice" (Halhed's mode of spelHng the names of the

four castes), " then the magistrate shall heat some
bitter oil, and pour it into the aforesaid Sooder's

mouth ; and if a Soeder listens to the Beids of the

Shaster, then the oil, heated as before, shall be pour-

ed into his ears, and arzeez and wax shall be melted

together, and the orifice of his ears shall be stopped

up therewith. If a Sooder gets by heart the Beids

of the Shaster, the magistrate shall put him to death.

If a Sooder gives much and frequent molestation to

a Brahman, the magistrate shall put him to death."

From this specimen of particulars, a judgment may
be formed with regard to the rest.

Though this i? the primary and original formation

of castes, the institution, unless where it happens to Caste.'
,

be early broken up, does not rest here. The distri- ^"^V*^
bution of the members of the community into four
classes only, and the appropriation of their services

to four species of employment, though a great step Inconve-

in improvement at the time they were instituted, "'^9*^^*

must have become productive of many inconveni-
flo^^ from

ences, as the wants of society multiplied. The bare this Instita

necessaries of life, with a few of its rudest acommo- tion as So

dations, are all the means of gratification which it "^'^^y

affords, or is capable of affording to mankind. As
the desires of mankind, however, speedily extend
beyond such narrow limits, a struggle must have
early ensued between the first principles of human
nature, and those of the political establishment.

And this was not the only evil to which, under
this primary institution, society was exposed. The
different castes were strictly commanded to marry
with those exclusively of their own class and pro-

\

fession ; and the mixture of the classes by the
!

union of the sexes, was guarded against by the most I

sanguinary laws. This, however, was a result which i

laws were not sufficiently powerful to prevent. Ir-
'

regularities occurred, and children were born who
j

belonged to no caste, and for whom there was no
;

occupation. A more calamitous event could not tall

upon human society. Unholy and infamous on ac-
j

count of that violation of the sacred law to which
they owed their imwelcome birth, those wretched !

outcasts had no resource for subsistence, except
|

two ; either the bounty of the regular classes, to

whom they were objects of contempt and abhorrence, 1

not of sympathy, or the plunder of those classes by
whom they were oppressed ; a resource to which
they would betake themselves with all the ingenuity

of necessitous, and all the ferocity of injured men.
When a class of this description became nume-

rous, they must have filled society with the greatest

disorders. The nature of the case would have
drawn the philosophical mind to this conclusion, had
no testimony existed. It so happens, however, that

this is one of the few facts in the ancient history of the

Hindus, which can be ascertained from their records.

In the preface to that compilation of the Hindu Laws,
which was translated by Mr Halhed, it is stated

that, after a succession of good kings who secured

obedience to the laws, and under whom the people

enjoyed felicity, came a monarch, evil and corrupt,

under whom the laws were violated, the mixture of

the classes was perpetrated, and a new and impious
race were produced. The Brahmens put this wick-

ed king to death ;
and, by an effect of miraculous

power, created a successor, endowed with the most
excellent qualities. Nevertheless the kingdom did

not prosper, by reason of the Burren Sunker (so

were the impure and irregular brood denominated)

;

and it required all the wisdom of this sage and vir-

tuous king to devise a remedy. He resolved to form

a classification of the mixed race; and to assign

them occupations. This accordingly was the com-
mencement of arts and manufactures. The Burren
Sunker became all manner of artisans and handi-

"

crafts. Of the classes into which they were distri-

buted, one was appointed to the weaving of cloth,

another to works in iron, and so in all other cases

;
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General

Cdtse, tlli the subdivisions of the race were exhausted, and

the wants of the community were provided for.

Among the Hindus, thirty-six castes of the impure

race are enumerated, all inferior in rank and privi-

leges even to the Sudra. To proceed farther in the

detail, would be inconvenient and useless. By this

supplement to the institution of the four primary

castes, two great evils were remedied at once ; the

increasing wants of an improving society were sup-

plied, and a class of men, who had been the pest of

the community, were converted to its service.

The only remaining inquiry with respect to the

institution of castes, which seems appropriate to

this place, is that of its utility or inutility as a part

of the social establishment.

A few words, we think, will suffice, to convey

dear and determinate ideas upon this subject.

It is the distinction of man's nature, that he is a

vrew of tlie progressive being. It is by this grand characteristic

Effects of that he is separated so widely from the inferior ani-

this Insiitii- When found in circumstances and situations

in which the benefits of progression seem not to have

been reaped, he is raised but a slight degree above

the condition of some of the more perfect of the

inferior animals. His peculiarity is, that he is sus-

ceptible of progression ; and unless when he is placed

in circumstances which impose extraordinary re-

straints upon the principles of his nature, does inva-

riably and incessantly make progress. Even when

he originates in a state little above that of the infe-

rior animals, he rises, and gradually ascends from

one stage to another, till his elevation above all the

other inhabitants of this globe is immense ; nor is

there any limit which our knowledge permits us to

set, to his final attainments and felicity. In what-

ever state the other animals originate, in that same

state they remain through all ages ; and seem alto-

gether incapable of improvement.

In regard to man, therefore, considered as a class

of beings, or an order of existence ; every thing is to

be considered as beneficently important, in propor-

tion as it favours his progression ;
every thing is to be

considered as mischievously important, in proportion

as it obstructs and impedes that progression.

It is by this grand test of all that is good and evil

in human institutions, that we shall endeavour to

estimate the effects of the establishment of castes.

We shall not here adduce the elevation of one set

of the classes, and the correspondent degradation of

another, obviously the cause of infinite evil ; because

it may be with justice maintained, that this horrid

elevation, and equally horrid depression, are not

essential parts of the institution of caste, but arise

from other causes, and may, in fact, be separated

from that institution.

First of all, it is evident, that at the time when the

number of castes and professions is established, unless

it could be foreseen what are all the species of ope-

rations or arts, by which the desires of man, in all

their possible varieties, are capable of being grati-

fied ; and what are all the possible divisions of labour

from which any good can arise ; the appointment of

fixed, unalterable castes and professions, must oppose

an irresistible barrier to human advancement in

these two grand instruments of progression, the divi-

sion of labour, and the practice of new arts, as inven-

tion may suggest them, or the multiplying desires of

an improving society may create the demand. Since

it is obviously impossible that all these things can be

foreseen, it is abundantly certain, that the institution

of any fixed number of arts and trades is exactly an

institution for preventing the progression of mankind.

This deduction appears to be conclusive; and, if

there were no other argument, affords a complete

answer to the question respecting the utility of

castes.

Even in the trades and arts which are known and

provided for at the time of the institution, it is by no

means certain, that this fixed order of the persons

who are to practise them is a contrivance well adapt-

ed for carrying these arts themselves, whether large

in number or small, to their highest state of perfec-

tion. It by no means follows, that a man will do

any thing better than any other man because his

father did it before him. To establish a caste for

any particular art or profession, is giving a sort of

monopoly to that particular description of men. It

is a wide monopoly, to be sure ; but as far as the

appropriation of the art to one class is calculated to

have any effects, they must so far be such as it is of

the nature of a monopoly to produce, and hence un-

favourable to the progress of the art. The way
which presents itself to the reasoning mind, as that

which is best calculated for improving every branch

of human industry or skill, is to open, as widely as

possible, the doors to competition ; not to exclude

any man, of whatever origin, who may appear to

have an extraordinary genius for any particular thing,

but allow him, through competition, to reap the re-

ward of his superiority, and hence to feel all the

motives that can prompt him to excel. The ac-

quirements of one generation are not transmitted to

another more surely when they are transmitted from

father to son, than when they are transmitted in the

way of promiscuous instruction. Nor does it neces-

sarily, or even commonly, happen, that the learner

gets more careful instruction from his father, than

he would from a man who is not his father ; or, that

he himself is more intent in his application, and care-

ful to learn, because it is his father who instructs

him.

In the sciences and the fine arts, the power of ex-

celling in which depends upon rare combinations of

circumstances, to limit the number of competitors,

and shut up the field from all but the members of a

particular tribe, is obviously a powerful expedient

for diminishing the chance of progression. In regard

to literature and knowledge the case is clear and deci-

sive. To confine the prosecution of it to a particular

tribe, is to insure a perpetuity ofignorance and misery

to the human race. It will be decidedly the interest

of the knowing class to maintain as much ignorance

as possible among the rest of the community, that

they may be able the more easily to turn and wind

them conformable to their own purposes ;
and, for

that end, to study, not real knowledge, not the

means of making mankind wiser and happier^ but the

means of deluding and imposing upon them ; the arts

of imposture. With this clear and incontrovertible

inference, how exactly does the historical fact cor-

Caste.
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Caste, respond ? How truly and faithfully have the Brah-

"'"'^'V^^ mens acted up to that rule? They have made it a
law revealed from heaven to keep the great bulk of
the community in ignorance. And what branch of
knowledge have they ever studied but the science
of delusion ? There is first their theology ; a mass
of absurd fictions to chain the imagination of ig-

norant and foolish men. And then there is astro-

logy, which concludes the circle of all their studies,

and may be justly styled the " Second Part of the
Act of Imposture;" even their mathematics, in

which they made some little progress, being studied
in no other shape than as a part of the business of
astrology.

Another circumstance appears to merit no slight

regard. The institution of castes is calculated to
multiply the evils, so dreadful in magnitude, which
are apt to arise from the principles of population,
and is opposed to the measures which are calculated
to lessen or prevent them. The evils which are apt
to be produced by an occasional superabundance of
people in any one of the departments of industry
and subsistence, are exceedingly diminished, when
the greatest possible facility is given to the supernu-
merary individuals, of distributing themselves through
all the otlier departments of industry and subsistence.

And these evils, it is obvious, are all raised to the
greatest height when the possibility of that distribu-

tion is taken away ; and individuals, in whatsoever de-
gree superabundant, are still confined to their own
department. As this is a topic, the elucidation of
which is easy to carry on, we shall content ourselves
with the bare hint which has thus been given, and
leave the developement to the reflections of the
reader.

It may be added, as a supplement to what was
said about the obstruction which, by the institution

of castes, is given to progression, not only in the
division of labour and the multiplication of arts, but
even in perfecting the arts which are known and
practised, that the strict confinement of one tribe of
men to one tribe of operations must have a strong
tendency to create a habit of routine, and hence an
aversion to all innovation; a disposition to ac-
quiesce in what has constantly been done, as if it were
that which ought to be constantly done ; and hence
to deaden that activity of mind which is on the alert

to catch at every chance of improvement,—that ad-
mirable temper, on which the greatest rapidity in the
march of human amelioration essentially depends.

It was intended, after thus presenting the reasons
on which we conclude that the institution of castes

is an arrangement altogether oppbsite to the interests

of human nature, to have stated and answered the

reasons which have been advanced by Dr Robertson,
in the Appendix to his Historical Disquisition Con-
cerning India, and very recently by the Abbe Du-
bois, in his Description of the Character, 8^c. of the

People of India, to prove that the institution of castes
is really beneficial. But after looking over these
reasonings, with a view to that answer, they have ap-
peared to us to be so weak and insignificant, as to be
altogether unworthy the trouble of transcription.

4 sufficient answer to every point which they adduce,
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will be found in the considerations which we have Caste
already urged upon the subject ; and we doubt not, II

that we may safely intrust the decision to the judg-
ment of the reader. (f. f.)

^"^^^

CASTI (Giambattista), an Italian Poet, was
born of humble parents, in the year 1721, at Monte-
fiascone, a small town in the States of the Church.
It was there, too, that his studies commenced, in
which he made such rapid progress, that he was ap-
pomted, in early youth. Professor of Greek and La-
tin, in an academy of his native town,^an employ-
ment which peculiarly directed his attention to Classi-
cal Poetry and Literature. He soon, however, quit-
ted this obscure situation, and repaired to Rome, in
search of more noble examples of emulation, and a
higher recompence of public esteem than his birth-
place afforded him. His learning, acuteness, and
agreeable disposition, recommended him to the
notice and friendship of the most eminent individuals
of that capital. He was admitted a Member of the
Academy Degli Arcadia and it is believed he might
easily have risen from a Canonship in the Cathedra!
of Montefiascone, which he had already obtained, to
the enjoyment of much higher church benefices, had
such been the chief objects of his ambition. But
his love of freedom, and his restless inclination for
travelling (which appears to have been characteris-
tic of all the literary men of Italy), interfered with
his ecclesiastical preferment. He gladly accept-
ed the invitation of Prince Rosenberg (tutor to
the Grand Duke Leopold), with whom he had be-
come acquainted at Florence, to accompany him to
Vienna, where he was presented to the Emperor
Joseph. After this introduction, he visited almost
all the capitals of Europe, from Petersburgh to Lis-
bon, and from Constantinople to Stockholm, direct-
ing his particular attention to the manners and civil
institutions of the various countries through which
he passed. On his return to Vienna, he was ap-
pointed Poeta Cesario, or Poet-Laureate, in the room
of Metastasio, a situation which he held till some
time after the death of the Emperor Leopold, when
he resigned it, and retired to Florence in 1796.
During two years residence in that city, he com-
posed a great number of his works. At the end of
that period, he went to live in Paris

; and, though
now far advanced in life, neither his habitual gaiety
nor ardour of literary composition were in any de-
gree abated. Scarce a day passed in which he did
not add something to his principal poem, Gli Animali
Parlanti, or write one of his poetical novels. At
the same time, he delighted the society with which
he lived by the unceasing liveliness of his conversa-
tion, which was rendered highly entertaining and
interesting, by his knowledge of the world, and the
extensive opportunities he had possessed of observ-
ing the manners and characters ofmankind. Though,
in 1803, he had passed the age of 82, the strength
both of his mind and body still afforded the pro-
mise of a yet longer life ; but he died during this
year, in consequence of having caught a severe cold,
in returning home at a late hour from a house where
he had spent the evening. His funeral was attended
by a great concourse of French and Italians, distin-
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Cdsti. guislicd b}' literary eminence, and an eloquent fune-

ral oration was pronounced on t!iis occasion by Co-

rona, an Italian physician.

The chief work of Casti is GU Anhnali Parlanti,

poenia Kjiico Diviso, in XX VI. Canti'. In 1 792 and
179.S, the French revolution had attracted the atten-

tion and speculations of all Europe, and had intro-

duced comparisons between new theories of govern-

ment and ancient institutions. The rage of innova-

tion, and dislike of established forms, having infected

the minds of so large a proportion of the communi-
ty, Casti resolved to exhibit, though under an alle-

gorical veil, what he conceived to be the predomi-

nant feelings of the multitude, their avowed hopes,

and secret designs. With this view, as he himselfhas

expressed it in his preface, " he contrived a grand

apologue, divided into parts, and forming a con-

tinued poem, in which animals being introduced as

speakers and actors, a complete political story might

be exhibited, exposing the defects of various politi-

cal systems, and the absurdity of many institutions

which had been from time to time adopted." Near
the commencement of this apologue, the beasts as-

semble to choose a king, and after a good deal of in-

trigue, and various harangues, the lion is elected.

On his death, the folly of the lioness regent, and
perversity of the royal cub, excite murmurs, cabals,

and at length a successful insurrection, which is

headed by the dog. By thus assigning to animals

human speech and passions, the author has very hap-

pily parodied the usual appearances and events of

political revolutions in general ; but often with some
allusion to the political events of the day, to the cha-

racters of the re'gning princes of Europe, and to that

most portentous of all revolutions, the consequences

of which at that time occupied so large a portion of

the thoughts of mankind.

Accordingly, we find that in this work, Casti

has pourtrayed and satirized the hypocrisy so often

mixed in political pretensions—the secret ambi-

tion of leaders, who alternately supplant and suc-

ceed each othei'—the intolerance of cabals and
parties, who proscribe all who have not ranged
themselves under their banners, and who regard

the maxims which happen to be then in vogue

as fixed and immutable principles. He has repre-

sented, with peculiar felicity, the democratic de-

clamations of the dog, once so loyal, the aristo-

cratic surliness of the bear, the simple good-nature

of Lion I. and the caprices of his cub Lion II. who
is obviously intended for the late Czar of Muscovy.
It must, however, be confessed, that the pleasantry

of an apologue of twenty-six cantos, each of about

600 lines, is too much prolonged, and the too fre-

quent negligence of the style, with the repetition of

trivial and obvious moi'als, like those at the bottom
of the page in the English JEsop's Fables, do not

aid in sustaining the curiosity or interest.

This work of Casti, which raised him to a very

high rank among the modern poets of his country,

was begun at Vienna in 1794. His situation, how-
ever, as poet-laureate, was unfavourable to the free-

dom of political satire, and this obstacle to his fa-

vourite pursuit may have been one inducement to

his resignation of that olSce. After his retirement,
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the poem was continued at Florence without interrup- Casti.

tion, and completed at Paris, where it was published in

1802, in S vols. 8vo, an impression which has been

followed by various editions in Italy. It was translated

into French, Spanish, and German, and we have also

seen a free and abridged English version, executed

with considerable vivacity and spirit. To most of

the Italian editions, four apologues have been add-

ed, but which have no relation to the subject of the

Animnli Parlanti. One of them, entitled Delia Gatta

e del Topo, written, we believe, before the author was

poet-laureate, and published certainly after he had

resigned that situation, is supposed to pourtray those

sinister events which clouded the prospects of ag-

grandizement anticipated by Joseph from his formi-

dable league with Russia against the Turks.

Casti having completed his great work of the

Animali Parlanti, anew directed his attention to the

composition and publication of poetical novels. As
far back as the year 1778, he had written eighteen

of these Novelle Galanii, but his poetical avocations

at the Imperial Court had interrupted his progress ;

and meanwhile those he had composed were surrepti-

tiously printed, both in Italy and France, in a man-
ner so inaccurate, and so much altered from t.he

way in which they had been originally written,

that they could scarcely be recognised by the au-

thor, as we learn from the Protesta dell Autore.

" Molti vi son die senza mio permesso

Sparser le mie novelle, e v'han cangiato

Ordine, senso, e versi, e strofe ; e spesso

Mi fan dir cio che non hb mai pensato,

Che appena omai mi vi conosco io stesso."

Some too, as La Bella Circassa, and La Figlia

che non ha Giudizio, which were not written by
Casti, were added to these surreptitious publica-

tions :

" Saran belli e leggiadre poenie,

Tutto quel che si vuol ; ma non son mie."

In these circumstances, the injured poet assidu-

ously prepared himself to enlarge the number of his

novels, and to collect the whole in an edition which
might be printed under his own immediate superin-

tendence. He was prevented, however, by his sudden
death ; but his novels, which, at the period of his

decease, amounted to forty-eight, were published by
one of his Parisian friends, in 3 vols. 8vo, 1804, ac-

companied by a prefatory memoir of the author.

The practice of tale-writing, which commenced with

the author of the Cento Novelle Antiche, and was
brought to such perfection by Boccaccio, had pre-

vailed in Italy for nearly 500 years before the age
of Casti. The Italian novelists invariably copied

fi'om each other, and from those inexhaustible stores

of fiction, the Fabliaux of the Trouveurs. But the

merit of Casti does not consist in the invention of
his stories, all of which are borrowed, but in being

the first among his countrymen who has clothed these

tales in a poetical garb. His Novels are founded
either on mythological stories, or on preceding Ita-

lian tales. To the first class belong Aurora, L'Ori-

gine di Roma, Diana ed Endimione, Prometeo e

Pandora. Almost all the rest are poetical versions
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Casti. from Boccaccio, Massuccio di Salerno, and other

Italian novelists. The longest, La Papessa, which is

divided into three parts, is founded on the old story

of Pope Joan. These tales are much admired by
the Italians for purity of language, and harmony of

versification, and they contain many ingenious and
sarcastic reflections on the hypocrisy, errors, and
vices of men in every age and condition of life.

They are disfigured, however, by an unpardonable

licentiousness, which is carried much farther than

that of almost any of the prior novelists of Italy.

Some of them also terminate rather flatly, and the

octave stanza, in which they are all written, and
which has a certain degree of heaviness, even in the

hands of Ariosto and Berni, is ill adapted to the

gaiety and levity of the lightest of all species of

composition. One cannot mention the tales of Casti

without being naturally led to compare them with

those of Fontaine, which are founded on similar ori-

ginals, and written in something of the same spirit.

But, if there be more asperity and caustic raillery

in Casti, he is infinitely inferior to the French poet

in ease, naivete, and grace. The language in which
he was obliged to write, whatever may be its other

excellencies, is less expressive of playfulness than

the French, and the octave stanza, which he unfor-

tunately chose, is not susceptible of the buoyancy
and lightness of Fontaine's versification.

The Animali Parla?iti, and the Novelle are the

best known and most popular works of Casti ; but

he is also author of the Poema Tarlaro, a satiric

poem, in twelve cantos, on the Court of Catherine

II. The scene of action^ however, is laid in Asia,

and all the names are fictitious. Russia is called

Mogollia—St Petersburgh, Caracora—The Em-
press, Cattuna—the Grand Duke Paul, afterwards

Czar, Cajucco—Orloff, Cuslucco—and Potemkin,

Toto Toctabei. The first sketch of this mock-heroic

poem was made by the author during his visit to St

Petersburgh, in the train of Count Kaunitz, the

Austrian Ambassador. On his return to Vienna,

the Emperor Joseph having manifested a desire to

hear it read, Casti new-modelled the composition,

struck out whatever might be likely to prove offen-

sive to crowned heads in general, and inserted a

complimentary episode on the celebrated journey of

his imperial patron into the Crimea. Notwithstand-

ing the approbation which his poem met with from
the Austrian court, Casti would not probably have
published it during the life of the heroine ; but nu-

merous manuscripts of it having been circulated,

some of them found their way to Italy, where it was
repeatedly but very incorrectly printed, none of the

impressions having been ever subjected to the revi-

sal of the author.

In his capacity of poet-laureate, it was the duty of

Casti to provide new dramatic entertainments at

stated occasions and periods. The court and public

of Vienna had probably grown weary, in the course

of half a century, of the elegant moral monotony of

Metastasio; and Casti, whose genius was diametrically

opposite to that of his predecessor, could not have
vied with him in the grand or serious opera. He
therefore resolved to excite the mirth of the specta-

Jors by the revival of the Opera Buffhf in which he
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obtained great success. One of his productions in Casti

this line, entitled La Grota di Trqfonio, is intend- B

ed to ridicule the pretensions of false philosophers. ,
"

•

The subject of another, // Re Teodoro in Veneziuy

suggested by an episode in Voltaire's Candide, was
assigned to him by the Emperor himself, who is said

to have been much entertained with the lines

Senza soldi e senza regno

BriUta cosa e I'esser Re.

A third burlesque opera, of which Cicero is the

principal character, is founded on the plot of Cati-

line. Here the characters of the Roman senators

and conspirators, with the orations against Catiline,

are so parodied as to produce something of the

same effect as our mock tragedies^ or the ancient

satiric drama of the Greeks.

On the wh«)le, although neither the Novel nor the

Apologue was by any means a new species of com-
position among the Italians, yet Casti may be re-

garded an original author, in so far as he has be-

stowed a new form on the first, and has given to the

second an extent which it had not yet received, as

well as directed it to an object to which it had not

been previously applied. (m.)

CATOPTRICS. See the Encyclopedia under

that head, and Optics in this Supplement,

CAUBUL. That extensive territory in the centre Names ant!

of Asia, which at present composes the kingdom lutegral

of Caubul, is formed of various and disunited por- p^"^*^

tions. The basis is a large tract of mountain table " °

land, interposed between Persia and Indostan, and
to which the Persians have given the generally re-

ceived appellation of Afghaunistaun. To this ori-

ginal territory, conquest has added, on the east,

Cashmeer, with the greater part of Moultaun and
Lahore, called commonly the Punjaub ; on the

north, Bulkh, or Bactria ; on the west, Heraut and a

great part of Khorasan ;
and, on the south, a portion

of Sinde and Beloochistaun. Several of these pro-

vinces are very slightly attached to the main body
of the kingdom. Beloochistaun and Bulkh have

been already described ; and the provinces of Moul-
taun and the Punjaub are so connected with Indos-

tan by naturar boundaries and physical aspect, that

we cannot forbear referring them to that country,

notwithstanding the political events which, at pre-

sent, sever them from it. Our details will refer

chiefly to the remaining provinces, which may be

considered as the integral portions of the kingdom of

Caubul. Under the heads of Afghans, Caubul,
and CANDAHA R, in the original work, will be found

a summary of the very little that was known relative

to this part of Asia. Mr Elphinstone's excellent ac-

count of his recent mission to Caubul, has thrown an

entirely new light upon those regions ; and will enable

us to exhibit a much more full and satisfactory view,

than was before possible, of their actual condition.

The modern Afghaunistaun was recognised by the History,

ancients under the appellations of Aria, Drangiana,

Arachosia, and Parapomisus; but these countries were

scarcely known, unless by the marches of Alexander,

who traversed them only partially
;
for, in advancing,

he went chiefly to the north of this region, and to

the south of it in returning. In modern times, Cau-
6
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bul has shared all the revolutions which has changed

' the face of Southern Asia. In the eleventh century,
under Mahmood of Ghuznee, it was the seat of an
Empire, which extended from the Ganges to the
Euphrates, and from the Jaxartes to the ocean.
This sceptre was broken by the inroad of those in-

numerable hordes which, under Gengis and Timour,
poured down from the interior of Tartary. Caubul
was conquered, in 1506, by the Emperor Bauher, who
made the city of that name his capital. This ex-
ample was not followed by the Moguls his suc-
cessors ; but the plains of Afghaunistaun conti-
nued to be divided between Persia and India,
while the mountainous tracts commonly maintain-
ed their independence. In the beginning of the
last century, a tribe of Afghauns conquered Persia,
and continued to reign over that Empire till its in-

dependence was re-asserted by Naudir Shauh. That
daring Chief not only expelled the invaders, but
rendered Caubul, in its turn, subject to Persia, and
carried his arms into Indostan. After the death of
Naudir, Ahmed Shauh, the head of one of the princi-
pal Afghaun tribes, founded the present kingdom of
Caubul. He not only made it independent of every
foreign power, but extended its boundaries on every
side, twice entered Delhi, and annexed to his dominion
several of the Indian provinces. In 1773, he was
succeeded by his son Timour, a moderate Prince,
who made it his chief aim to maintain tranquillity
throughout his extensive dominions. In this object
he with difficulty succeeded ; but a train of policy,
so adverse to the habits and inclination , of his sub-
jects, was not calculated to make his government
respected, and he left, in 1793, a weakened sceptre
to his posterity. In this kingdom, the Chiefs select
from the sons of the deceased monarch the individu-
al whom they judge best qualified to reign. The
choice, in this instance, fell upon Zemaun Shauh.
A half-brother, Mahmood, however, raised the stand-
ard of revolt, and, after various successes, obtained
possession of the person of Zemaun, whom he depo-
sed, and deprived of sight. Meantime another bro-
ther, Shujah, advanced a claim to the throne, which
he made good, and was found reigning at Peshawer
when Mr Elphinstone arrived there in 1808. Mah-
mood, however, had escaped from prison, had raised a
new force, with which he had taken Candahar, and was
advancing upon Peshawer. The mission afterwards
learned that he had entered that city, driving Shu-
jah before him. A civil war then ensued, in which
the contending parties alternately obtained posses-
sion of the capital. Which of the two now holds
the preeminence is not known, and is not of very
much importance ; but it is of importance to ascer-
tain the general statistical and political state of a
great kingdom, which borders so closely on our east-
ern possessions.

. The kingdom of Caubul is bounded on the east
by Indostan, on the north by Toorkistaun, or Inde-
pendent Tartary, on the west and south by Persia.
Its extent may be roughly stated at 600 miles from
east to west, and 550 from north to south.
Among the natural features of Caubul, the most

remarkable is that portion of the great mountain
chain of Asia, which passes along its northern fron-
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tier. The lofty peak of Hindoo Coosh or Koh, com- Caubul.

municates its name to this range, which forms evi-

dently a prolongation of the Hemalleh, or snowy
chain, which divides India from the t£^Ie land of
Thibet. Hemalleh, however, extends from south-
east to north-west, while Hindoo Coosh runs direct-

ly east and west. It is of stupendous height, and its

most elevated summits clad in perpetual snow
; yet

they do not seem altogether to equal some of those
which tower above the plains of Nepaul. The ob-
servations made by Lieutenant Macartney, apparent-
ly with considerable skill and attention, fixed the
elevation of some peaks at 20,493 feet ; though the
operation, being performed at the distance of 100
miles, afforded too small an angle to secure rigorous
accuracy. The stupendous height of these moun-
tains ; the magnificence and variety of their lofty

summits ; the various nations by whom they are
seen, and who seem to be brought together by this

common object ; and the awful and undisturbed so-
litude, which reigns amid their eternal snows, fill the
mind with admiration and astonishment, that no
language can express." This chain continues with
undiminished magnitude for about 440 geographic
miles west from Cashmeer, and then shoots into that
elevated peak to which the name of Hindoo Coosh
is peculiarly applied. West of this point, it becomes
considerably lower; and travellers from Candahar
to Bulkh cross it without meeting any perpetual
snow. The Greek term of Parapomisus is here com-
monly applied to it. In approaching the frontier of
Persia, the mountains become of stilT inferior eleva-
tion

; though branches continue to stretch west-
ward, which may be viewed as prolongations of the
great central chain.

Next in magnitude to the Hindoo Coosh, ranks
the ridge of Solimaun. It commences a little to
the west of Peshawer, at a very high peak, covered
with perpetual snow, called SufFaid Koh, and pro-
ceeds thence, with diminishing magnitude, almost
directly south, till it sinks into the plains of Sinde
and Beloochtstan. Only a narrow valley, through
which the Caubul river flows, is interposed between
it and the central range, on the opposite side of
which begins the Beloor Taugh, extending north-
ward as far as Cashgar, and which may probably be
considered as a continuation of the Solimaun. From
these two principal ranges, a variety of others, in

different directions, traverse the elevated plain of
Afghaunistan. One of the most remarkable of these
is the Salt range, which, beginning not far from
SuflPaid Koh, runs east-south-east, crosses the Indus
at Karrabah, or Callabaugh, and is continued to the
banks of the Jelum. It is composed in many places
of solid salt, clear as crystal, and so hard that plates
for the table are formed out of it. At Callabaugh, it

is seen lying in large blocks, for the purpose of being
conveyed to the countries situated up and down the
river. In other respects, the mineralogical struc-
ture and composition of all these ranges is entirely
unknown.
Of the rivers of the kingdom of Caubul, the most

considerable by far is the Indus. This stream has Rivers,

been proved, by recent discoveries, to have a much
longer course than had hitherto been assigned to it

4 o
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Caubnl. by modern geography. It seems to have been
~

traced to a mountainous track on the eastern bor-

der of Little Thibet, the same which, on its oppo-

site side, gives rise to the Bramapoutra. Here two

branches arise, near to each other, which, after wide-

ly diverging, unite a few journies to the north-east

of Cashmeer. Soon after their combined streams

turn to the south, and force their way across the

barrier of Hindoo Coosh. Here the Indus is, for a

long time, confined in a narrow channel between

rocks, and after receiving the rapid river of Caubul,

is broken into numerous whirlpools and eddies, which

are heard to a great distance, producing a sound

like that of a stormy sea. After passing the salt

range at Calhxbaugh, the stream no longer meets

with any obstruction, and pours its waters over the

plain in various channels, which successively sepa-

rate and reunite, till they are poured, by many

mouths, into the Indian Ocean. Near Auch an im-

portant accession is received from the Punjnud,

which bears the united waters of the five great rivers

that traverse the Punjaub ;
yet all these combined

are considerably inferior to the Indus before the

junction. The whole course of this noble river is

estimated at 1350 miles.

Among the rivers which fall into the Indus from

the west, the principal is the Kama, which, rising on

the opposite side of the same peak which gives rise

to the Oxus, rolls through the mountainous country

of Kaushkaur, then penetrates the barrier of Hindoo

Coosh, and pours down with tempestuous rapidity

into the valley beneath. It here joins the river of

Caubul, and the united stream falls into the Indus a

little above Attok. The western part of Afgliaunis-

taun is watered by the Helmund, which rises near

Caubul, and, after rolling for 200 miles through

mountainous tracks, enters a fertile plain, which,

however, is soon crossed, and its subsequent course

directed through a desert, when it falls, beyond

the Afghaun frontier, into the lake of Durra or Ze-

reng. Its whole length is about 400 miles. It re-

ceives a considerable number of smaller streams from

different parts of the chain of Parapomisus. Near

Ghuznee several small streams concur in forming

the only lake in this country, called Aubistandeh.

Climate and The climate of Afghaunistaun exhibits the most

Seasons. striking varieties, in consequence of the abruptness

with which the mountain ranges often rise from the

deep plains beneath. A few hours journey carries

the traveller from a place where snow never falls, to

another where it never melts. In the plain of Jell-

alabad, immediately beneath SufFaid Koh, persons

are often killed by the intensity of the hot wind,

while regions of eternal ice are towering above. At

Caubul, the winter, if not more severe, is more steady

than in England. The inhabitants wear woollen cloths

and great coats of tanned sheep skin
;
they often

sleep round stones, and avoid, as much as possible,

leaving the house till the vernal equinox brings

milder weather. Ghuznee, from its high situation,

suffers more from cold than any of the other cities ;

and snow there often lies deep after the vernal equi-

nox. In Damaun, on the contrary, a province lying

along the Indus, the heat is such that the inhabi-

tants are obliged to wet their clothes before going

to sleep, and to keep, during the \^^ole night, a ves- c Caubul

sel with water standing by the bedside. The heat is

still more intense in the plain of Seweestaun, on the

south western frontier ; whence the Afghauns are

accustomed to make the odd exclamation, " O Lord,

when thou hadst Sewee, why needest thou to have

made Hell!"

The prevailing winds in Afghaunistaun are from

the west and south west. The latter begins in the

middle of summer, and blows for about a hundred

and twenty days without intermission. This wind,

throughout all this country, is cool, while the east

wind is hot. The chief rain is in winter. When
this falls in the form of snow and melts at the return

of heat, it is of great importance to agriculture ; but

in the form of rain, its effect is lost, and the main

dependence of the husbandman is then upon another

rain, much smaller in quantity, which falls in spring.

The monsoon that produces the great rains of India,

is scarcely felt in Afghaunistaun ; and the latter may
be considered in general as a dry country.

The soil is nearly as various as the climate. In Soioil

well watered plains of moderate elevation, as Pesha-

wer and Candahar, it is exceedingly fertile, and

produces two full crops in the year. Wheat and

barle)% the grains of Europe, are cultivated in pre-

ference to rice and Indian corn. In the higher dis-

tricts, only one crop can be raised in the year ; and

in some, the grain must be sown at the end of one

autumn, that it may ripen before another. The
loftier part of the mountain chains is of course con-

demned to perpetual ruggedness and sterility. On
the other hand, in the level districts to the south,

bordering upon Seestaun and Beloochistaun, exten-

sive deserts are produced by the absence of water.

The empire of desolation seems, on this side, to be

continually spreading ; the moving sand being blown

by the south-west wind over the bordering fertile

tracts, which it gradually covers, and converts into

desert.

The account of the animals of Afghaunistaun is AAnimals.

very imperfect. Lions are rare
;
tygers and leopards

are more common ;
wolves, hyaenas, foxes, and hares,

everywhere abound. The agricultural labour is per-

formed by oxen ; but a species of broad-tailed sheep

form the riches of the pastoral tribes. Horses occur

in considerable numbers, but not of the.same excel-

lent quality as those bred in the extensive plains

north of Hindoo Coosh.

The political constitution of Caubul is by no PPolitical

means of that simple structure which is usual in Asia- CConstitu

tic monarchies. The royal power has been compared

to that which was exercised by the Scottish mo-

narchs during the feudal ages. Over the great towns,

the country in their immediate vicinity, and the fo-

reign dependencies, their authority is direct, and al-

most supreme. The rest of the nation is divided

into clans or communities, who act nearly indepen-

dently of the sovereign, and from whom a contingent

of troops and money is with difficulty levied. These

communities are called Oolooss. They are govern-

ed by a Khaun, who is usually appointed by the

King, but always out of the oldest family of the

Oolooss. The Khaun, within his own community,

is quite a limited monarch; he can undertake n'o-

6



CAUBUL. 659

thing of importance without the consent of the

Jeerga, or representative assembly of the people.

The judicial power, so far as exercised, is also vest-

ed in the Jeerga. The principle of private revenge,

however, is deeply rooted in the mind of the nation,

and an appeal to the Jeerga carries with it some de-

gree of reproach ;
being supposed to indicate, in the

individual who has recourse to such a remedy, a want

either of power or courage to vindicate his own

wrongs. Even the Jeerga recognises the right of

retaliation, by making a formal offer to the offended

party of delivering the criminal into his hands, that

he may inflict his own punishment, though it is un-

derstood that he shall decline and leave the point to

the determination of the Jeerga. Alliances are

formed, and wars carried on by the Oolooss between

themselves, without any concern or interference of

the sovereign. This form of government keeps

every part of the country in a state of tumult and

ferment, and presents at first sight a very unfavour-

able contrast to that undisturbed tranquillity which,

under an absolute government, reigns over the greater

part of the plains of India. Mr Elphinstone, how-

ever, through this outward aspect of rudeness and

turbulence, saw enough to convince him of the radi-

cal superiority even of this rude freedom. The
powers of action, and, as it were, of vitality, lodged

in each of these independent communities, enabled

it to flourish, unaffected by the personal character

of the sovereign, or even by the convulsions which

subverted his throne. The succession of revolutions

to which the kingdom has been exposed during the

last half century, have produced effects visibly inju-

rious on the great cities, and the districts situated

along the high roads. But the more remote and in-

dependent parts of the country have proceeded in

an uninterrupted career of improvement ; cultivation

has been extended, new aqueducts built, and various

public establishments undertaken.

Though the external appearance of the Afghauns

be more uncouth than that of the Indian, they possess

estimable qualities to which he is a stranger. A certain

measure of reliance can be placed upon their state-

ments of fact ; not that they can compare with Euro-

peans in veracity, or will scruple dissimulation, when
any great interest is to be promoted ; but they are

far from that profound and habitual falsehood, which

characterizes the natives of Persia and Indostan.

They manifest also an active spirit of curiosity, to

which the subjects of despotism are altogether stran-

gers. Displays of European art and machinery,

which by Indians were noticed evidently from mere
politeness, without any real interest, excited in

the Afghauns the highest gratification, and an

anxious wish to examine the processes by which they

•were performed. There exists also more purity of

manners than is observed in other Asiatic countries.

Polygamy, indeed, and the purchase of wives, pre-

ivails here, as over all the East. They are well

treated, however, and often acquire an ascendancy
-in the family, from which the severity of Mahome-
tan institutions seems elsewhere to exclude them.

In the country districts, where the system of seclu-

.sion cannot be carried to such a "rigorous extent as

in towns, the passion of love seems often to be felt

in all its ardour. Many of their popular poems re- Caubul.

late to amorous adventures, and detail incidents not '**^*v^

dissimilar to those which form the subject of similar

compositions in Europe. It is said to be not un-

common for a young man to set out for India, or

some other foreign country, with a view of earning

the purchase money of the female of whom he has

become enamoured. This price being usually con-

siderable, the procuring of an Afghaun wife is at-

tended with difficulty, and men arrive often at the

age of forty, before they are able to collect a sum
sufficient. This has led to a very peculiar mode of

penal infliction. The fine imposed, on conviction of

any crime, is levied in young women, to be given

as wives to the injured person or his friends. Mur-
der is twelve young women ; severe mutilation, six ;

and so on, diminishing for smaller offences.

HospitaHty is a virtue for which the nation is emi-

nently distinguished. Not only a stranger, but the

bitterest enemy, beneath the roof of an Afghaun, is

in perfect security. Usage has even established,

that any individual, who enters his house, and places

himself in the posture of a supplicant, shall receive

the boon which he thus craves. Yet, with this even

romantic courtesy and humanity, are combined al-

most universally the habits of plunder and robbery.

The extent of these practices varies among different

tribes; and in those placed under the immediate eye

of the Sovereign they are much restrained ; but

scarcely any tribes are wholly exempted. Instances

have occurred in which an Afghaun has received a

stranger with all the rights of hospitality, and after-

wards, meeting him in the open country, has robbed

him. The same person, it is supposed, who would
plunder a cloak from a traveller who had one, would
give a cloak to one who had none. From these cir-

cumstances, it is conceived, that no European, carry-

ing property along with him, could, with any degree

of safety, travel through Afghaunistaun. Nothing

except absolute poverty could afford him any chance
of security.

The Afghaun nobles reside almost entirely at court.

They maintain a considerable state; but do not

move with that crowded and noisy attendance which
forms the delight of the Indian great man. In their

comparatively small retinue, order and silence are

strictly observed ; so that they are alighted, and
often entered, before their approach is announced.

Even those whose fortunes are most ample, do not

display the magnificence usual among the Persian

nobility. In an entertainment, to which the British

mission were invited, the dishes, consisting of all

kinds of roasted, boiled, and baked meats, were dyed
ofvarious colours, and profusely ornamented with gold

and silver leaf. The English were surprised, how-
ever, to see the servants jointing the meat with a

penknife, and laying it on the plates with their

hands. The amusements consisted in dancing girls,

and displays of fire works, neither of which be-

ing very excellent in its kind, the pleasure afforded

was extremely moderate. The nobles employed in

offices at court are the most corrupted part of the

nation, and, with a few exceptions, are guilty of every

species of meanness.

Among Afghauns of all descriptions, the favourite
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Caubiil. amusement is hunting. They practise it against all

^^'^''^^ descriptions of game, and in every possible variety

of mode. Sometimes large parties assemble, and,

forming a crescent, sweep the country, so as to in-

close all the game to be found within the compass
of a certain district. They do not excel much in

shooting or hawking ; but have a singular mode of

chasing partridges. A number of horsemen, one
after another, pursue the bird, and never allow it to

rest a moment, till, being quite exhausted, it is easily

beat down with a stick. Within doors, quail and
cock-fighting afford favourite enjoyments ; nor is any
exercise which calls forth bodily strength and dex-
terity omitted. The Afghauns are also a social peo-
ple ; they give frequent dinner parties, and delight

in serious as well as gay conversation. The inhabi-

tants of the towns find great enjoyment in excursions

to the gardens in the vicinity, which command usually

magnificent prospects.

Literature. Education, to a certain extent, is very general

among the Afghauns. MooUahs, performing the office

of schoolmasters, are established not only in towns,

but even in every village. Unfortunately, the grand

object is to enable their pupils to read the Koran in

Arabic, often without understanding it ; and not a

fourth part of the lower orders can read their own
language. The more advanced studies are the Per-

sian classics, Arabic, grammar, logic, law, and theology.

The two great seminaries of learning are Peshawer
and Bukhara, the former of which has somewhat the

preeminence. Although the superiority of the Per-

sians in literature is acknowledged, yet their repu-

tation of heresy deters all faithful Soonnees from re-

pairing to their colleges. The Afghaun princes, in

general, have been eminent encouragers of learning.

Ahmed Shauh held weekly assembhes at his palace,

often prolonged to a late hour, and in which various

topics of theology, law, and literature, were discus-

sed. He and most of his successors have practised

poetical composition, though their fame does not

rest upon that basis. The most celebrated of the

Afghaun poets in Rehmaun ; in whose pieces, how-
ever, so far as they were explained to Mr Elphin-

stone, he was not able to discover any merit; but

he is willing to believe that this may have arisen

from the defective nature of the few specimens

which he obtained. More true poetical fire glows

in the verses of Khooshhaul, a Khaun or Chieftain,

whose valour maintained the independence of his

tribe against the power of Aurungzebe. His odes

seem well calculated to inspire his followers with

the love of independence, and with a passion for war

and glory. The poetical taste of the nation is also

indicated by the reading of poetry being established

as a regular profession, which is followed in the

towns by a considerable number of individuals.

AgricuUure. The useful arts have made considerable progress.

Agriculture is followed with assiduity. The grand

process upon which its success depends, is that

of irrigation, which is practised to a great extent,

throughout all the kingdom. It is usually effect-

ed by small canals, into which the water is turn-

ed by dams, and sometimes by partial embank-
ments. A much more laborious contrivance, called a

cauraizy is frequently employed. A chain of wells

are sunk on a sloping field, and are connected by a CaubtiL

subterraneous channel, so constructed, that the wa- s^v/-*^'
ter of all the wells is poured into the lowest one, and
thence into a water-course, from which it is conducted
over the field. This laborious structure forms some-
times the mode in which a rich man employs his

money ,* sometimes it is performed by an association

formed among the poor. The ground is always wa-
tered before being ploughed. The ploughing is per-

formed with two oxen, and is deeper than in India;

the grain is sown always in broadcast, and a substi-

tute for the harrow is formed by a plank, above
which a man stands, to increase the pressure. The
crop, in the course of its growth, is watered at least

once, usually oftener. The sickle is the only instru-

ment employed in reaping, and the grain is threshed

by the treading of oxen. Two kinds of artificial

grass are raised. Wheat forms the staple food of

the inhabitants, and barley is chiefly used for horses.

The cheapness of provisions^ particularly of fruits and
vegetables, is almost incredible. Grapes are con-

sidered dear when they exceed a farthing a pound,
and the coarser species are sometimes given to cat-

tle ; the best apricots are less than a halfpenny a

pound, and melons much cheaper. The smallest

piece of copper money purchases ten pounds of

spinage, twenty-five of cabbage, &c. The land is

divided into very minute portions, and the proprie-

tor and cultivator are usually the same person.

Of the manufactures of Afghanistaun no mention Manufao-
is made ; and they seem to be limited to objects of tures*

immediate consumption. Manufacturing industry is

confined to the provinces annexed to the kingdom
of Caubul by conquest from India. The most import-

ant branch is the manufacture of the shawls of Cash-

meer. These beautiful fabrics are wrought in a shop

or shed, consisting of a frame-work, at which from

two to four people are employed. The plain shawls

are woven with a shuttle, the variegated ones with

wooden needles,—there being a needle for each spe-

cies of coloured thread. A year or more is sometimes

employed in the manufacture of a very fine shawl, but

six or eight of the ordinary kind may be made in

that period. The annual number produced in Cash-

meer is estimated at about 80,000. The wool is

imported chiefly from Great Thibet, by the way of

Rodauk.
Afghaunistaun, from its situation, can only have Commerce^

an inland commerce. This is conducted by cara-

vans, and the merchants usually employ camels for

the conveyance of their goods ; though when they

have to cross any part of the chain of Hindu Coosh,

horses and poneys must be used. Considerable ob-

stacles are encountered from the roughness of the

roads, the difficulty of finding water and provisions,

and the attacks of the predatory tribes. In traver-

sing the territories of the latter, strict order is ob-

served, and the march is covered by parties of horse

stationed at proper distances. During the night, a

large proportion of the caravan remain on watch. In

towns they lodge in the caravansaries, which consist

of large squares, along each side of which thfe

apartments are ranged, with a mosque in the centre.

Each merchant usually hires, at a very easy rate,

two rooms for himself and his goods. Afghaunistaun,
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Caubul. from its want of manufactures, yields few conimodi-

V^«^^^te^ ties which can bear the expence of so laborious a

transport. The principal are, fruits of all kinds,

furs, madder, and assafcetida. The produce of its

subject provinces, the shawls of Cashmeer, the

chintzes of Monltan, form more convenient articles

of exchange. The trade of this country, however,

is chiefly supported by its being the channel through

which India maintains its communication wi^h Per-

sia and Toorkistaun. All the Indian manufactures

are thus conveyed into those regions, while Euro-

pean goods are brought by the Russians, by way of

Orenburg to Bukhara, and thence to Caubul. The
English mission, after having, with great diffi-

culty, conveyed some large mirrors across the desert,

hoping thus to inspire the king with a high idea of

British manufacture, were much astonished and

mortified, in the first private house which they visit-

ed, to see two mirrors of greater dimensions, which

they understood had been brought by the above

channel. From Toorkistaun itself are imported vast

numbers of horses, for the supply of all the great

;

' men and armies of India. These, in consequence

of the immediate channel by which they arrive, are

there erroneously called Caubul horses.

Principal ^^^^^ general features of the kingdom of

Tribes. Caubul ; but every district has its separate tribe,

divided and subdivided into others, and every one

having something peculiar to itself. Our limits will

only allow us to notice some of the most prominent

of these distinctions. The western Afghauns are

divided chiefly into the Ghiljies and Dooraunees.

The Ghiljies are the most warlike of all the

Afghaun tribes. Ghuznee, situated in the heart

of their territory, was the residence of the great

Mahmood, and the Ghiljies formed the strength of

those armies, with which he spread desolation over

Asia. The conquest of Persia, at the beginning of

tlje eighteenth century, was also effected by the

Ghiljies, and they continued the ruling tribe till the

invasion by Naudir Shauh. The restoration of the

Afghaun monarchy being effected by Ahmed Shauh,

the chief of the Dooraunees, the Ghiljies have never

regained their former ascendancy. Their constitu-

tion is extremely democratic, the administration, in

some districts, verging almost on total anarchy.

This spirit, which was always prevalent, has gained

much additional strength since the sovereign ceased

to belong to their tribe, and to add to his constitu-

tional prerogative the more revered character of

hereditary chief of the Ghiljies. This distinction

now belongs to the Dooraunees, who, since the ele-

vation of Ahmed Shauh, have had the king of Cau-

bul for the head of their tribe. The great Doorau-

nee Sirdars unite the influence derived from office

and military command, to that which they enjoy in

right of their birth. Accordingly, though the de-

mocratic principle is by no means crushed, the power

both of the king and chiefs is greater here than in

any other part of the kingdom. The character and
deportment of the Dooraunees are the subject of

much panegyric. They are brave, honourable, hos-

pitable, ardently attached to their tribe, and, at

the same time, more liberal and humane than the

rest of their countrymen. This preeminence is
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admitted by the Ghiljiea, even while they avow Caubul,

themselves their bitterest enemies. One of them ^•'"V^*'
being asked by Mr Elphinstone, what sort of people

the Dooraunees were, answered, " Good people ^

they dress well, they are hospitable, they are not

treacherous." Being then asked how his country-

men treated such as fell into their hands, he replied,

" We never let one escape ; and now, if I had an
opportunity, 1 would not give one time to drink wa-
ter. Are we not enemies ?" He added, " Our
hearts burn, because we have lost the kingdom, and
we wish to see the Dooraunees as poor as our-

selves."

The heights of Solimaun are occupied by the

Khyberees, Vizerees, and Sheraunees, tribes still

more barbarous than the names which they bear.

They are all robbers, and some of them little better

than savages, living in caves cut out from the rock.

The Eusofzies inhabit the north-eastern extremity of

Afghaunistaun, and occupy a fertile valley on the

right bank of the Indus, watered by the river of Suant.

They came into this region as conquerors, and have
reduced all the original inhabitants to a state of

slavery. The slaves being more numerous than the

masters, perform all the laborious offices, and leave

the latter in a state of almost total indolence. Al-

though democracy be very prevalent throughout Af-
ghaunistaun, it nowhere rises to such a height as

among the Eusofzies, who indeed can scarcely be said

to have any government whatever. The small num-
ber of the freemen, and a species of connection re-

sembling that of a religious sect, which binds them
to each other, are sufficient to prevent any violent

disorder. Proud of this freedom, the Eusofzies re-

gard themselves as the noblest of the Afghaun tribes^

and look d^own with contempt even on the Doorau-
nees.

Cashmeer was wrested from the Mogul by Ahmed Cashmeer.

Shauh, and has ever since continued a subject pro-
vince of Caubul. The soil is more fertile, and the

inhabitants more industrious than in any other part

of the Afghaun dominions. The capital of the same
name is the largest city in the kingdom, containing

from 150,000 to 200,000 inhabitants; and the reve-

nue is estimated at 4,626,300 rupees, nearly half a
million Sterling. The country is ruled by a gover-

nor, who exercises with severity all the functions of
a sovereign. The Dooraunees, who compose the

military force, indulge in unusual licence, and
treat this fine country as a conquered province.

These oppressions give rise to frequent insurrections;

but as the Cashmerians are endowed with a very

small portion of courage, their risings are quickly

crushed by the arrival of an Afghaun army ; and the

yoke is rendered more severe by the abortive attempt
at emancipation.

The principal cities of Afghaunistaun are Pesha- principal
wer, Caubul, Candahar, and Heraut. Peshawer, cities,

at present the largest town in Caubul, is situated

in a most beautiful and fertile plain, of about
35 miles in diameter. It is watered by several

branches of the river of Caubul ; and while it

displays all the luxuriance of tropical fertility, is

nearly environed by the snowy summits of the Hin-

doo Coosh, and the ridge of Solimaun. The city
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Caubut. itself is upwards of five miles in circumference, is

' built upon an irregular surface, and contains about

100,000 inhabitants. The houses are built of brick,

generally unburnt, in wooden frames. They are

usually three stories high, the lower story being oc-

cupied by shops. The streets are narrow, not being

designed for wheel-carriages; and, though paved,

they are slippery and inconvenient. The shops are

commodious, and well supplied with a variety of ar-

ticles ; while greens, curds, and particularly water,

are called through the streets. The inhabitants pre-

sent a varied and picturesque appearance ;
" people

of the town in white turbans, some in large, white,

or dark blue frocks, and others in sheep-skin cloaks;

Persians and Afghauns, in brown woollen tunics, or

flowing mantles, and caps of black sheep-skin or co-

loured silk; Khyberees, with the straw sandals, and

the wild dress and air of their mountains
;
Hindoos,

uniting the peculiar featured and manners of their

own nation, to the long beard and the dress of the

country ; and Hazaurehs not more remarkable for

their conical caps of skin with the wool appearing

like a fringe round the edge, and for their broad

faces and little eyes, than for that want of the beard,

which is the ornament of every other face in the

city. Among these might be discovered a few wo-

men, with long veils that reached their feet. Some-

times, when the king was going out, the streets were

choked with horse and foot, and dromedaries bear-

ing swivels, and large waving red and green flags ;

and, at all times, loaded dromedaries, or heavy Bac-

trian camels, made their way slowly through the

streets."

The Balla Hissaur, or royal residence, is a castle

of no strength. It contains some fine halls and mag-

nificent gardens ; but being only occasionally occu-

pied by the king, is much neglected. This, and a

fine caravansera, are the only public edifices that de-

serve notice. Few of the nobility have houses at

Peshawer.

Caubul is a small city not supposed to contain

more than 8000 inhabitants. It is, however, com-

pact and handsome, and has for some time been the

chief residence of the court. It is also a great em-

porium of trade, and the number and arrangement

of its bazars have excited much admiration. Its

climate and scenery have been a theme of panegyric

to the writers of Persia and India. It is situated in

a valley encompassed by mountains, and watered by

numerous streams, which maintain perpetual verdure

and fertility. A single district in the neighbour-

hood contains no less than 6000 orchards. In the

province of Caubul are situated the remains of Ghuz-

nee, once the proud capital of Western Asia. It is

now reduced to 1500 houses, but proves its ancient

greatness by some lofty minarets, situated without

the walls, and by the tomb of the Sultan Mahmood,

placed at the distance of three miles from the city.

Candahar is a large city, though, as Mr Elphin-

gtone apprehends, not quite equal to Peshawer. It

is built of an oblong form, and on a more regular

plan than is usual in Asia. Its edifices, however, are

not more elegant than those of the other cities of

the kingdom. It is chiefly inhabited by Afghauns,

who, however, are by no means allowed to enjoy

the same rude freedom as on their mountains, but Caubul

are subjected to a very rigorous system of law and
police.

Heraut scarcely belongs to Caubul, being govern-

ed, almost independently, by a prince of the royal

blood. It is a very ancient city, and somewhat sur-

passes the others in magnificence, being built, in a
great measure, after the Persian model. It is sup-

posed to contain about 100,000 inhabitants.

The following table of the population of the king- Populalroi

dom of Caubul, founded chiefly upon conjectural

data, is supposed rather to fail short of, than to ex-

ceed the truth.

Afghauns,

BeToches,

Tartars of all descriptions,

Persians,

Indians (Cashmerees, Jauts, &c.)

Miscellaneous tribes.

4,.^00,000

1,000,000

1,200,000

1,500,000

5,700,000
300,000

14,000,000

See Elphinstone's Account of Caubul and its De-
pendencies. 4-10. Lond. 1815. (b.)

CAUFIRISTAUN, a mountainous country of

Asia, situated partly upon the Hindoo Coosh, and

partly upon the Beloor Taugh. Its boundaries are

Caubul, Budukshaun, and Bulkh. This territory

consists of vast mountains covered with snow, in-

closing a few narrow but fertile valleys. It is

inhabited by a singular people, the Caufirs, who,

in religion, manners, and institutions, have remained

entirely distinct from all their neighbours. Their

religion is entirely Pagan, and they cherish the dead-

liest antipathy against the Mahometan name. To
have killed a Mussulman is the higl)est glory at

which a Caufir can aspire. Their religious obser-

vances bear no resemblance to those established in

any part of India. They acknowledge a supreme

Deity, whom they call Imra ; and, in their ceremo-

nies, represent him by a stone called Imrtan, or the

holy stone. But they observe, " This stands for

him, but we know not his shape." They have be-

sides numerous inferior deities, consisting chiefly of

deceased Caufirs, who have distinguished themselves

by any eminent qualities. The best mode of secur-

ing an apotheosis, is by giving numerous feasts to the

village, hospitality and good cheer being held by this

people in the highest veneration. The Caufirs are in

almost continual war with their neighbours. They

sometimes openly attack, but more commonly seek

to surprise, their enemy. On succeeding, they set

up a war-cry, sing a song of triumph, and massacre

all without distinction. Numerous privileges are at-

tached to the having killed a Mussulman. He who

has performed this exploit, may wear a turban stuck

with feathers, may flourish his axe over his head in

the dance, and may set up a pole before his door,

with a pin stuck in it for every slaughtered enemy.

Their arms are bows, four and a half feet long, with

light arrows, sometimes poisoned. When pursued,

they unbend their bows, and use them as poles, by

the aid of which they leap from rock to rock with

astonishing agility. About thirty years ago, all their

neighbours united in a general confederacy for'th©
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Caufifis extirpation of the Caufirs. They penetrated the

t,inn country in every direction, but found themselves un-

11
,

, able to maintain their ground, and were soon obliged

to retire with considerable loss.

The Caufirs are hospitable in the extreme. A
stranger arriving at one of their villages is not only

welcomed, but is expected to visit each of the princi-

pal men, where he is regaled with every dainty which

the house can afford. Their wealth consists of cattle

and slaves ; the latter are always their own country-

men, as they never spare the life of a Mussulman. The

government is chiefly conducted by consultations

among the rich men. Their dress consists princi-

pally of goat- skins, with the hair turned outwards,

two of which form a vest, and other two a kind of

petticoat. They are less addicted to hunting than

the Afghauns. The favourite amusement is dancing,

of which they never tire. They cannot accommo-

date themselves to the Asiatic practice of seating

themselves cross-legged on the ground, but sit in

the European manner on benches and stools. They

also use tables, and drink wiue copiously, though not

to intoxication, out of silver cups. These European

habits have given rise to the hypothesis of their be-

ing a Greek colony, left during the expedition of

Alexander; but all probability of this seems de-

stroyed by the circumstance that their language con-

tains no Greek admixture, and is closely allied to the

Sanscrit. The two chief towns, or rather villages,

of the Caufirs, are Caumdaish and Tsokooee. The

former contains five hundred houses. See Mr El-

phinstone's valuable Account of Caubul. (b.)

CAVALLO (Tiberius), an electrician and natu-

ral philosopher; born at Naples 30th March 1749;

and son of a physician established in that city.

His father died when he was only eleven years

old; but he received a liberal education through

the kindness of his friends, and completed his studies

at the University of Naples. He was originally des-

tined for commerce, and came to England in 1771,

in order to obtain more complete information re-

specting the various objects of mercantile pursuit.

But he soon abandoned his intention of adopting

that mode of life, and determined to devote his time

almost exclusively to the cultivation of science, and

to literary employments connected with it. The

splendid improvements which had been lately made

in electricity, easily directed his earliest attention to

that amusing department of natural philosophy ; but

his studies were by no means confined to that sub-

ject ; and the extent of his diversified researches

may be understood from an enumeration of his prin-

cipal publications.

1 . Extraordinary Electricity/ of the Atmosphere in

October 1775. Phil. Trans. 1776, p. 407- This

observation was made at Islington, where the author

then resided ; and he seems to have been in some

danger of becoming, like another Richmann, a mar-

tyr to his zeal in pursuit of his favourite science ;
for

he says that he felt a number of severe shocks, while

he was holding the wire of his kite.

2. An account of some netu Electrical Experiments.

Phil. Trans. 1777, P- 48- He here describes two

atmospherical electrometers, and an exhausted tube

containing some quicksilver, for illustrating the na-

ture of electrical excitation. A paper of Mr Henly

,
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in the same volume, contains also some communica- Cavalio.

tions from Mr Cavalio, and in particular a remark ^""^"V^

on the opposite electricities which he detected in

the bow and strings of his violin.

3. New Electrical Experiments. Phil. Trans,

1777, P' S88. Relating to changes of the colours

of pigments, with a description of a pocket electro-

meter.

4. A complete Treatise on Electricity, 8vo. Lon-

don, 1777. German by Gehler, 8vo. Leipz. 1785.

French by Silvestre, 8vo. Paris, 1785. Ed. 4, 3 vols.

8 vo. London, 1795.

This Essay contains a clear and familiar account

of the principal facts respecting electricity, which

had been discovered at the time of its publication,

as well as of the best apparatus and of the most in-

teresting experiments. The first part relates to the

general laws of the science ; the second to the hypo-

thetical theories, by which different authors have at-

tempted to explain them, but without any mention of

the calculations of Alpinus and Cavendish ; the third

part gives an account of the practical arrangement

of electrical apparatus, and the fourth of some ori-

ginal experiments and instruments ; the fifth part

in the later editions, is a republication of the author's

Essaj/ on Medical Electricity/. To the fourth edi-

tion a third volume is added, containing an account

of the recent discoveries respecting animal electrici-

ty ; of the author's multiplier, for detecting the pre-

sence of small quantities of electricity, by the re-

peated operation of two condensers connected toge-

ther ; and of some original and very important ex-

periments, relating principally to the effect of the

contact of different metals with each other, and ex-

hibiting an imperfect outline of those properties,

which have since furnished Volta and Davy with

their ingenious explanations of the phenomena of

the electrochemical battery.

Mr Cavalio has inadvertently attributed to Nollet

the honour of having first entertained the opinion of

the electrical nature of thunder and lightning : the

German translator has thought it necessary to vin-

dicate the scientific character of his own country, by

laying claim to this conjecture on behalf of Winkler,

but Mr Silvestre has remarked, with a laudable im-

partiality, that both Germany and France must on

this occasion give way to England, since the first

suggestion of the identity is found in a paper of

Stephen Gray, published in the Philosophical Trans-

actions about 1735.

5. An account ofsome new Experiments in Electri-

city. Phil. Trans. 1780, p. 15. Consisting of re-

marks on Professor Lichenberg's discovery of the

peculiarity of the figures exhibited by strewing

powders on the cake of the electrophorus ; with an

account of two improved electrometers.

6. Thermometrical .Experiments and Observations.

Phil. Trans. 1780, p. 585. This was a Bakerian

lecture, delivered by appointment of the President

and Council of the Royal Society ; an appointment

which entitles the lecturer to a small fee, left by the

will of Mr Henry Baker, but which is commonly

considered as rather complimentary than lucrative.

These experiments relate to the effect produced by

colouring the bulb of a thermometer exposed to the

sun's rays, and to the intensity of heat at different
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Cavallo. distances from its source. The most refrangible

^"^'V^ colours appeared to absorb the most heat ; and it

was observed that even the day-light, without sun-
shine, occasioned a perceptible difference in the in-

dications of the different thermometers.

7» An Essay on Medical Electricity, 8vo, Lon-
don, 1780. It is seldom that persons not medical
have been sufficiently incredulous in their opinions

respecting the operations of remedies ; and the whole
of the expectation held out in this work, has cer-

tainly not been fulfilled by later experience
; but, as

a candid and distinct relation of cases, it may still

have its value.

. 8. Account of a Luminous Appearance. Phil.

Trans, 1781, p. 329. One of the permanent arches

since found to be connected with the aurora borea-
lis. It was so bright that the stars could not be
seen through it, and lasted about an hour.

9« Thermometrical Experiments. Phil. Trans.

1781, p. 509. A Bakerian lecture, relating to the

evaporation of ether, to the expansion of mercury,
and to a thermometrical barometer ; that is, a very
delicate thermometer, for ascertaining the tempera-
ture of boiling water at diff*erent heights above the
level of the sea, according to the idea then suggest-

ed by Sir George Shuckburgh, and very lately re-

sumed by other natural philosophers. Mr Cavallo

observes that the instrument has the advantage of
being very portable ; but that unless the quantity of

water be considerable, its boiling temperature will

be somewhat unsteady.

10. A Treatise on the Air a?id other Permanently
Elastic Fluids. 4to, Lond. 178I. This elaborate

work commences with the principles of chemistry
and of hydrostatics, and proceeds to relate all the

known properties of the different kinds of elastic

fluids, many of which had been very lately discover-

ed ; these are followed by an account of some origi-

nal experiments, for example, on the gas produced
by the deflagration of gunpowder, which is found to

be chiefly nitrogen and carbonic acid, without any
nitric oxyd ; on the explosion of hydrogen mixed
with atmospheric air, and on the evolution of gas
from plants, respecting which the author finds some
reason to differ from the opinions of Dr Ingenhurz.
Considering that Mr Cavendish had not then dis-

covered the composition of the nitric acid, it must
be allowed that the experiments on gunpowder may
Justly be deemed an important step in the progress

of chemical science.

11 . Description ofan Improved Air Pump. Ph il.

Trans. 1783, p. 435. The improvement was made
by Haas and Hurter, and consisted in a mode of
opening the valve of oiled silk mechanically, when
the elasticity of the air became too weak to raise it.

The rarefaction obtained went to about the thou-

sandth of an atmosphere : in this state the air trans-

mitted electricity, with a light equably difFused ; and
the balls of the electrometer exhibited no divergence.

Some later improvements are said to have carried

the rarefaction to g^oVo*
12. Description of a Meteor. Phil. Trans. 1784,

p. 108. This observation was made at Windsor,
and is highly valuable, from the circumstance of a
noise like thunder having been heard, about ten mi-
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nutes after the explosion of the meteor was seen ; Cavallo.

hence the author concludes that its direct distance ^-•'"v^
was 130 miles, and its height 56^.

13. The History and Practice of^rostation, 8vo,
Lond.^ A work of temporary rather than of per-
manent interest ; but which it was the more na-
tural for Mr Cavallo to undertake, as he was one of
the first who had made experiments on the means of
employing hydrogen for raising bodies inta the air
by its levity.

14. Mineralogical Tables, f. Explanation. 8vo,
Lond. 1785 ; containing a comparison of the differ-

ent systems of mineralogical arrangement then most
generally adopted, but at present almost wholly su-
perseded by later methods.

15. 16. Magnetical Experimejits and Observations.
Phil. Trans. 1786, p. 62; 1787, p. 6. Two Bake-
rian lectures ; the former relates chiefly to the mag-
netism of brass, and of some other metals, generally
rendered discoverable by hammering them ; in the
latter, the same subject is continued ; and it is shown
that the same powers may be detected in the metals
in question without hammering them, if they are
placed on a very clean and wide surface of quick-
silver. The limit, at which red hot iron begins to
be attracted by a magnet, is found to be the heat at
which it ceases to be visible in the day-light. A
considerable change is observed in the magnetic
powers of iron during its solution in acids : and the
author endeavours to apply these experiments to
the explanation of the variation of terrestrial mag-
netism, as derived from the effects of heat, and from
internal changes in the constitution of the earth,

Mr Bennet has endeavoured to explain the pheno-
mena observed by Mr Cavallo, from the accidental
operation of foreign causes, but he has not been per-
fectly successful in the attempt.

17. A Treatise on Magnetism in Theory and
Practice, 8vo. Lond. 1787. Ed. 3. 1800. The ar-

rangement resembles that of the Treatise on Electri-

city : under the head of Theory the name of Alpi-
nus is mentioned with due respect. The original

experiments are chiefly reprinted from the Philoso-
phical Transactions : there is also a description of
an improved mode of suspension for a magnetic
needle, and there are several letters from Dr Lori-
mer on the terrestrial variation.

IS. Of the Methods of manifesting the presence of
small quantities of Electricity. Phil. Trans. I788.
p. 1. In this Bakerian lecture, Mr Cavallo proposes
an improvement on Volta's condenser, and makes
some remarks on Mr Bennet's doubler, which he
thinks objectionable on account of the impossibility

to deprive the plate of a small quantity of electricity

adhering to it. His own instrument has the advan-
tage of avoiding the friction to which the condensers
and doublers in their original form were liable.

1 9' Ofthe Tetnperament of musical intervals. Phil.
Trans. 1788. p. 238. The author's particular ob-
ject is to calculate the exact scale for the division of
a monochord, according to the system of a perfectly

equal temperament : but he very candidly remarks,
that " for playing solos,'* the usual temperament is

the best, " giving the greatest effect to those con-
cords which occur most frequently and he says,
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Cavallo. that when a harpsichord was tuned according to the

scale laid down on this monochord, the harmony was

perfectly equal throughout, and the effect " the same

as if one played in the key of E natural on a harpsi-

chord tuned in the usual manner."

20. Descriftion of a nero electrical Instrument, cu'

•pahle of collecting together a diffused quantity of Elec-

tricity. Phil, Trans. 1788, p. 255. This collector

consists of a fixed plate of tin, situated between two

moveable ones ; it is said to be more certain in its

operation than the condenser, the results of which

are liable to considerable irregularities from various

accidents, and to be more free from the inconveni-

ence of permanent electricity than the doubler.

21. Description of a Micrometer. Phil. Trans.

1791, p. 283. Description and use of the Mother of
Pearl Micrometer. 8vo. Lond. 1793. A thin slip of

mother of pearl with a fine scale engraved on it,

placed in the focus of the eye-piece of a telescope :

its principal use is for ascertaining the distance of an

object, of known dimensions, by its apparent magni-

tude thus measured ; for instance, for judging of the

distance of a body of troops, in military operations :

the mother of pearl is found to be more convenient

than glass for receiving the divisions, and to be suf-

ficiently transparent for transmitting the images of

the respective objects.

22. On the Multiplier of Electricity. Nicholson's

Journal, I. p. 394. 1797- In this letter Mr Cavallo

attempts to show the advantage of his instrument

over doublers of all kinds : Mr Nicholson, in a very

respectful answer, expresses his doubts whether the

objections to the doubler do not arise from its ex-

treme sensibility only, as demonstrating the existence

of an electricity too weak to affect the other instru-

ments compared with it : Mr Cavallo had however

remarked, that the inconvenience partly arose from

the greater intensity of the charge communicated to

the plate of the doubler during the operation, which

required a longer time for the restoration of the na-

tural equilibrium.

23. An Essay on the medicinal properties offactiti-
ous Airs, voith an Appendix on the nature ofthe Blood.

8vo. London, 1798. The modern improvements in

pneumatic chemistry have been still less productive

of advantage to practical medicine, than the dis-

covery of the powers of electricity, and this work
can scarcely be considered as having conferred any

material benefit on the public. The observations on

the blood are chiefly the result of a minute and care-

ful mici'oscopical examination of its particles, but the

author was not particularly happy in the light which

he employed for viewing them.

24. Elements of Natural or Experimental Philo-

sophy, 4 vols. Svo. Lond. 1803. This work, the last

and most valuable of the authoi*'s publications, will

long serve as a useful manual of the most important

parts of the mechanical and physical sciences. The
first volume is devoted to mathematical and practical

medianics ;
beginning with matter and motion, and

proceeding to simple machines. The second relates,

first, to fluids ; to the principles of hydrostatics, co-

hesion, hydraulics, pneumatics, sound, and music
;

and secondly, to the most important parts of che-

mistry. In the third volume we find the doctrine of
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heat, optics, electricity, and magnetism; and the Cavallo.

fourth, besides astronomy and the use of the globes, ^^V^
contains a compendium of the history of aerosta-

tion ; an account of meteors, including the recent dis-

coveries respecting aeroliths ; and a collection of use-

ful tables.

25. Mr Cavallo was also an occasional contributor

to several Periodical Publications ; and his critical

articles were not in every instance anonymous. He
was made a Member of the Royal Academy of Na-

ples in 1779, and a Fellow of the Royal Society of

London in the month of December of the same

year.

It is impossible to hesitate in attributing to Mr
Cavallo the possession of very censiderable powers

of mind ; but these powers seem to have been of a

different nature from those which have distinguished

some other individuals, remarkable for the faculty of

acute reasoning, and brilliant invention, and appa-

rently born to succeed in the highest f%hts of ge-

nius. Mr Cavallo's talents appear to ha\^ had more

of the imitative character, and to have been rather

calculated for the attainment of excellence in the

fine arts than in science ; but his memory was un-

commonly retentive, and his industry seems to

have been indefatigable. He used to relate, that

when he was first compelled to study Euclid, he felt

himself utterly incapable of comprehending the train

of argumentation, and he was obliged to get the whole

work by heart, both propositions and demonstra-

tions, in order to impress the conclusions strongly

on his mind ; this expedient answered his purpose

very well, as long as the impression lasted ; but after

some years he had forgotten his task, and he was

obliged to go through the whole again, in the same
manner, still finding it easier to commit the eight

entire books, with all the unmeaning letters of re-

ference, to the care of his ever faithful memory,

than to acquire the spirit of the mode of reasoning,

and to anticipate the steps of the demonstration ;

although, after having perfornried this second labour,

he felt himself sufficiently master of the subject. It

may be observed that he possessed considerable skill

in music ; and music was called by the ancients an

imitative art; a description which may indeed be
somewhat objectionable, with regard to the province

of the original composer, who creates something al-

together unlike what had ever before existed ; but

which may not improperly be applied to the occupa-

tion of a performer ; and Mr Cavallo, even when his

hearing was impaired, still retained a very correct

taste in the execution of vocal music. He possessed

also his country's aptitude for the painter's art ; and
he was particularly happy in cutting out striking

likenesses of his acquaintances in paper. The prin-

cipal object of his life was to collect and arrange the

labours of others ; and he was so much in the habit

of collecting, that he had for many years made it

his amusement to collect specimens of the hand
writing of eminent persons, which he had extended

to an immense number of individuals, of different

ages and countries. But he was by no means inca-

pable of copying from the great book of nature ; and
he made, in the course of his various researches, a

number of original experiments, well calculated to

4 P
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Oavallo illustrate particular questions, relating to the sciences

Calran
^^^^^ cultivated. In the latter part of his life,

N^^I^-tL,
discontinued his attendance at the meetings of

the Royal Society, as well as his contributions to the

Transactions ; but he was in the habit of frequenting

some other literary conversations, at which he con-

stantly met some of his oldest and kindest friends.

A short time before his last illness, he was engaged
in some experiments on Mr Deluc's perpetual pile

of paper, and on the electricity of different speci-

mens of crystals ; but he does not appear to have ob-

tained any new results from these investigations.

He died at his residence in Wells Street, on the

26th of December I8O9, and was buried in St Pan-

eras Church Yard, near the tomb of General Paoli,

with whom he had long been on terms of the great-

est intimacy. Literary Memoirs ofLiving Authors ;

jyance's Collection of Portraits ; Gent. Mag, 1809/
Szippl. Mo7ithly Mag. 1810. p. 86; Aikin's General

Biography, Vol. X. ; Chalmers's Biographical Dic-

tionary, Vol. VII. (x. A.)

F.xlent and CAVAN, County, is situated midway between
Divisions, Jrish Sea and the Atlantic Ocean, from the shores

of which its eastern and western extremities are each

distant about 1 4 miles. Its boundaries towards the north

are the mountains of Ballynageerah and Slie^e Russel,

and the waters of Lough Erne ; the mountains of

Leitrim hiark its western extremity, while Bruce hill

rises abruptly on the south. Its greatest length, from

east to west, is about 51 English miles ; and its great-

est breadth, from north to south, 28 miles. Its area

contains 75'8 square miles, or about 499,957 English

acres. It is divided into seven baronies
;
Castlerag-

han, Clonmahon, Clonkee, Upper Loughtee, Lower
Loughtee, Tullygarvy, TuUyhanco, and Tullyhan

;

and contains 30 parishes, of which 26, with 24

churches, are in the diocese of Kilmore, three in the

diocese of Ardagh, and one in that of Meath. I'he

principal places in it are Cavan, Kilmore, the see of

a Bishop, Killyshandra, Belturbet, and Virginia ; but

they are all very small.

Face of the Cavan is almost entirely covered with hills; and in

Country. the north, the surface, soil, and climate, are equally

bleak and uncomfortable. In some places, however,

the appearance of the country is more favourable,

especially in the vicinity of Farnham. Bogs and lakes

are very numerous ; so that, according to Mr Young,

they, together with the hills, occupy at least half the

county. The greatest part of the waters, which issue

from the lakes of West Meath, flow through Cavan,

till they discharge themselves into Lough Erne, and

in their passage, in some places, they expand into

Stnali lakes, and in others, retain the appearance and

character of rivers. The shores of many of these lakes

are very beautiful. The form and outline of Lough

Ramor, near Virginia, are good, but the banks are

flat ; towards the upper end of it, there is sOme little

wood. It contains pike and trout. Near Bruce hill

is the great lake of Gawnagh, out of which the Erne

flows. Between Bailyborough and King's Court, on

the summit of a mountain, is a famous pool, called

Lough.an-Leighaghs, or the healing lake. To its wa-

ters many healing virtues are ascribed ; but its natu-

ral peculiarities are more undoubted. It is never ob-

served above a stated level ; it has no visible outlet,
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waters ; and it never has been found to vary in tern- '"**^V^-^
perature. Its extent is not above one square rood

;

on the surface the water is clear, but deeper it is mud-
dy ; and its medicinal qualities are said to reside in

this mud. Perhaps the finest lakes in the coun-

ty, with respect to picturesque beauties, are those

near Farnham, Avhich communicate with each other

by a river. i

The principal river is the Erne; the source of it

has been already noticed ; it flows through the ba-

rony of Tullyhanco, where it forms the extensive

Lough Oughter, containing many islands, among
which is Cloghter, where Bishop Bedel was confined

by the rebels, in l64I. From this lough the Erne
flows with an increased stream to Belturbet, aud dis-

charges itself into Lough Erne.

There is not much variety of soil in this county
; SoiI.il.

in the north it consists principally of a cold, wet clay.

Near Farnham, it is a good loam, lying on slaty gra-

vel, limestone, or blue whinstone ; from Cavan to

Belturbet, it is dry, rocky, and rough ; from Kelly-

shandra to Knockwinn, dry gravel ; and from Cavan
to Virginia, heathy. In many parts, especially about

Kilmore, there is plenty of limestone, but it is little

used for agricultural purposes ; near Killyshandra,

there are beds of marl, which is laid on the heathy

moors with success. There is said to be coal in Siieve

Russel, but if there is, it is not worked, as the county

is supplied with it from Newry. A great deal of turf

is also burnt for fuel. According to the Natural

History of Ireland (Dublin, 1726), iron ore was for-

merly dug '
' in this county, in a place called Doubally,

in a dry mountain." At present, it is not known.

There are several mineral waters in Cavan, particu-

larly at Swadlingbar,Derrylester, Derrindaff, and Owen
Brien, but they have not been accurately analysed.

The largest estates in this county are two of 30,000 Agrgricultur

and 26,000 acres : besides these there are none of very

great extent. Nearly the whole of the land, or about

three fifths, according to Mr Young, is under tillage,

but the agriculture in every respect is very bad. The
size of the farms is from 50 to 100 acres, but these are

generally divided into farms of from two to twenty acres,

which are relet to the manufacturers or " cottars,"

who pay a high rent for them, by means of their other

employments. Their principal object is to raise a suf-

ficient quantity of oats and potatoes to feed their fa-

milies, and of flax to give employment to the women
and children. Most of the land is dug with the spade

and trenched as in Armagh ; where the plough is used,

they put three or four horses to it; and when Mr
Young visited the county, be found that all over it,

the horses were yoked to the plough and harrows by

tiie tail ; that practice, however, is now disused. Al-

most the only grain sown is oats, which are reckoned

to be in the proportion of seventy to one, to all other '

grain; there is scarcely any wheat. In I8O9, there

were 4300 acres of flax, from which 6500 bushels of

seed were saved. Though the very tops of the hills

are tilled, yet it does not appear that this county pro-

duces more grain than is necessary for its own con-

sumption ; nor has the bounty on the inland carriage

of corn to Dublin increased the very trifling quantity

bought to that market. From the coldness and mois*
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Cavan. ture of the climate, all the corn of Cavan is obliged to

be kiln-dried.

The stock-farms generally consist of about 100 or

150 acres; the farmers buy young cattle and sell them

again without fattening ; a few, however, fat bullocks

or sheep, but the latter are very poor. There are very

few dairy farms, though from these, as they are in the

richest parts of the county, a good deal of butter is

sent. IVIany pigs are kept by the cottars; and near all

the cabins are to be seen goats tethered to the tops of

the banks, or " ditches," as they are here called, which

divide the fields.

Cavan was formerly celebrated for its extensive

woods, and trees of an immense size ; but, at present,

it is in general bare of timber, except near Kilmore,

Farnham, and a few other places. Mr Wakefield re-

marks, that the ash is confined to parts of this county,

and to Tyrone and Fermanagh.

The linen manufacture is the staple ;
chiefly a thin

linen seven.eighths wide. The weaving of it, how-

ever, is not so general as the spinning of the flax, which

is the principal employment of the women and children

in all parts of the county. Killyshandra and Coothill

are the principal markets for linen ; in the latter, great

quantities of brown linen are sold. There are several

bleaching-greens in the county. It is probable, how-

ever, that the cotton manufacture will root out that of

linen, as, from the greater demand for cotton goods, it

has already induced the manufacturers of Cavan to

turn much of their attention to it. The food of the

inhabitants is very plain and frugal, being little else

besides oatmeal, potatoes, and milk ; the two first are

the only provisions for sale in any of the markets.

The labourers are paid partly in money and partly in

goods, and the weavers till enough for their own food.

The county cess or tax is not collected per acre,

but by a division called a " carver." A town land is

divided into so many carvers, each of which, though

of a totally different extent, pays the same sum.

According to Dr Beaufort, in the year 1792, there

were 16,314 houses ; 81,570 inhabitants ; 18.4 Irish

acres to a house ; 3471 inhabitants to a square Irish

mile; 12,928 houses of one hearth; 571 of two;

1 22 of three ; 65 of four ; 34 of five ; 36 of six ; 15 of

seven ; 13 of eight ; 7 of nine ; 7 of ten ; 19 more

than ten, and under forty-four ; none returned above

forty-four: 559 new, and 2763 belonging to paupers.

The total 18,139. A census, taken in 1797> states

the number of houses at 18,056, which, reckoning as

Dr Beaufort does, five persons to a house, would give

a population of 90,280. According to Mr Wakefield,

this county contains at least 6000 freeholders, one

half of whom, he says, neglect to enrol their names.

But there were registered up to February 1815, 1 34
fifty pound freeholders, 177 twenty pound, and 5720
forty shillings ; in all, 6031. Of these, according to

the same author, 1000 are under the Earl of Farnhara,

and his relation Colonel Barry. The proportion of Ca-
tholics to Protestants is as five to one ; but there is only

one Catholic who possesses landed property to a consi-

derable extent. The Protestants are mostly dissenters.

See Coote's Statistical Account of Cava».—-Dr
Beaufort's Memoir of a Map of Ireland.—Wake-
field's Account of Ireland.--Y(3m^s Tour in Ire"

hnd. ^(c.)
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CAVANILLES (Antonio Joseph), a Spa- CavaniUes.

nish Ecclesiastic, who devoted himself with great

assiduity to the study of Botany, and has publish*

ed several important works, was born in 1745 at

Valencia. He received his first education among
the Jesuits in that university, and he ever retained

the urbanity of character and manners characteristic

of that celebrated order of men. These were, in

him, accompanied with more estimable qualities of

the heart than are usually attributed to that order,

or than any other exclusively possesses. He early

devoted lumself to the studies of divinity and philo-

sophy, and was distinguished for diligence and abili-

ty, not only in these pursuits, but in the mathema-

tics> history, and belles lettres. He afterwards re-

moved to Murcia, where he acquired so much credit,

that he was chosen by the late Duke de I'lnfantado

to superintend the education of his sons. In the

house of this nobleman he was perfectly domesticat-

ed, and when, after a course of years, the death of

his patron broke up a circle of more than usual do-

mestic virtue and felicity, at least in that elevated

rank of life, the Abbe Cavanilles became only a

more valuable and confidential friend of the surviv-

ors. He accompanied the sons of the Duke, in

their father's lifetime, to Paris in 1777> where he

resided twelve years, adding to his various informa-

tion, and particularly cultivating the science of Bo-

tany, with all the aids which that celebrated capital

was so well calculated to afford. Here he was more
particularly associated with the famous Jussieu, and

the pupils of his school. From the Linngean bota-

nists of Paris he was a good deal estranged. Yet he

acquired a great inclination towards the Swedish

school, and imbibed many of its good principles.

The first publication of the Abb^ Cavanilles was

in French, entitled Observations sur Varticle " Es-

pagne" de la nouvelle Encyclopedie. This pamphlet

contained a defence of his country, agamst what ap-

peared to him an unfair attack upon it ; but we
know not the particular subjects of the discussion.

We have no difficulty in conceiving that they might

be manifold, and that there were few opinions upon
which a man of Cavanilles' correctness and ortho-

doxy of character, to say nothing of his patriotism,

was likel)' to agree with the writers of the above

mentioned celebrated work.

He soon after devoted himself to a study which

promised him a less thorny path. In 1785 he pub-

lished at Paris his first Dissertation upon Monadel-

phous Plants, a Latin 4to, containing the species of

the genus Sida, with some plants nearly related

thereto. The plates, uncoloured, were executed

from his own drawings ; as were those of the rest of

his numerous publications. The specimens deline-

ated in this first essay, were too small and imperfect.

In that respect his following dissertations, making

ten in all, have a considerable superiority. His sub*

sequent figures were also better engraved. The de*-

scriptions are full and correct ; the new species nu^.

merous ; and the specific characters tolerably classi-.

cal, though not quite uncontaminated by the feeble-

ness and ambiguity of the French school. This work,

in its beginning, not being received by the Linnaean

botanists of Paris, and especially by L'Heritier, with
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Cavanillcs. any respectful attention, the author, in an evil hour,
'*"^'*V^^ was induced to complain, in the Jotirnal de PariSf

of neglect, and of injustice. L'Heritier had not no-
ticed the book in his Stirpes Novce ; had published
the same plants by different names, without citing

Cavanilles ; and had even antedated some of his own
Fasciculi, to conceal, as it appeared, this literary in-

correctness. His reply could not, in the opinion of
unprejudiced witnesses, clear him of illiberal con-
duct ; though, it is very certain, he neither did nor
could borrow any thing from Cavanilles. It would
have been better to have declared the truth ; that

. his own plates were already engraved with different

names, or that he had at least choseu such as seem-
ed to him preferable. The authority of L'Heritier's

works, by th6ir transcendent merit, has prevailed,

while Cavanilles has retained all the credit due to

correctness of principle and intention. The pth and
loth fasciculi of Cavanilles, on the Monadelphous
Plants, were indeed published at Madrid, to which
place the author returned in 1790. The number of
plates, in the whole work, are 296, many of which,
especially in the earlier part, contain several species.

It cannot be denied that the merit of this work kept
increasing as it advanced. The abilities of the
writer gained strength by exercise, and his know-
ledge was enriched by experience. He is charged
with admitting, as monadelphous, too many plants,

the union of whose stamens is very slight or uncer-
tain; but it were ungrateful to complain of any book
for the riches of its materials. A more real fault is,

that usual one, of too great, and artificial, a subdivi-

sion of genera. This is also the fault of the school
in which he studied, though the great man at its

head is perhaps as free from it as any leading writ-

-er.

Soon afterwards the Abbe Cavanilles began a
larger and more comprehensive publication, in folio,

entitled, Icones et Descriptiones Plantarum qua aut
sponte in Hispania crescunt, aut in Hortis hospitan-

tur. The first volume appeared in 1791? containing

100 plates, with ample descriptions. It was follow-

ed by five more, of equal size and merit, the last of
which came out in 1801. The whole work is en-

riched with critical remarks, and with much econo-
mical, as well as what may be called picturesque and
sentimental, matter, respecting many native Spanish
plants. The exotic part of these volumes is derived
from the highly valuable and novel discoveries of
the Spaniards in Mexico, Peru, and Chili, and the

acquisitions of some voyagers to New Holland and
tlie Philippine Islands. Hence numerous very fine

plants, originally discovered by our own celebrated

circumnavigators, but unfortunately not yet publish-

ed by them, have first been made known in the pages
of Cavanilles.

In the course of the botanical tours of our author,

he collected materials for a general History/ of the

Kingdom of Valencia, which appeared in 1795, in

Spanish, making two volumes. This work, which
we have never seen, is said to be rich, not only in

what relates to the three kingdoms of nature, but
likewise in statistic and antiquarian information.

Having, in June 1801, been entrusted with the

Directorship of the Royal Garden at Madrid, he
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published in 1802, another work in his native tongue, C.OAvanillei

containing the characters and descriptions of the ^ ^ H -

plants demonstrated in his public botanical lectures.

To these are prefixed an exposition of the element-
ary principles of the science, with explanations of
botanic terms. Cavanilles was also a frequent and
important contributor to the periodical work, en-
titled Anales de Ciencias Naturales, published at

Madrid. Some observations of his, translated from
thence, m::y be found in Dr Sim's and Mr Konig's
Annals of Botany, Vol. I. 4.09. The first of these

indeed, relative to certain seemingly lenticular bo-
dies, supposed to have an important share in the im-
pregnation of ferns and mosses, he has himself con-
tradicted, as arising from an optical deception. His
candid avowal of this, in a letter to Dr Swartz, is

pubHshed in volume second of the said Annals,

p. 587. We think him also mistaken in the true

stigma of the Iris, his opinion being sufficient!}' re-

futed by those of Kolreuter and Sprengel, given in

a note, in the very place just quoted; nor is his idea

of the stamens of certain Asclepiadece correct. If

he errs however, he errs with great authorities.

The subject of our present memoir undoubtedly
excelled more in practical observation, than in phy-
siological speculation. He is said to have prepared,
and partly printed, the first volume of a Hortus Ma-
tritensis, being a sort of sequel to his Icones ; for it

was intended to contain, not merely the figures and
descriptions of curious or new plants from the gar-
den, but also of rare dried specimens from the mu-
seum at Madrid. This work, with any other pro-

ject in favour of science which he might have form-
ed, was cut short by his death, in May 1804, in the
fifty-ninth year of his age. An engraved portrait of
the Abbe Cavanilles, at the age of forty-four, is

given in Schrader's Neues Journal, published at Er-
furt, in 1805. Dr Swartz in the Annals ofBotany
above quoted, gives this testimony to his worth,
*' Cavanilles was, like many others, often rather

hasty in his conclusions ; but always eager to pro-

mote science. He was, indeed, a man of a very
noble mind, and of the most generous communica-
tive turn ; so that I feel I have lost much by his un-
timely decease, wliich I shall ever regret." In thesa

sentiments the writer of this article most sincerely

concurs. (j.j.)

CAVENDISH (Henry), a great and justly ce-

lebrated Chemist, Natural Philosopher, and Astro-
nomer; son of Lord Charles Cavendish, and grand-

son of William, second Duke of Devonshire ; born
the 10th of October 17SI, at Nice, where his mother^

Lady Anne Grey, daughter of Henry, Duke of Kent,
had gone, though ineffectually, for the recovery of
her health.

Of a man, whose rank, among the benefactors of

science and of mankind, is so elevated as that of Mr
Cavendish, we are anxious to learn all the details

both of intellectual cultivation and of moral charac-

ter, that the labours of a biographer can discover

and record. Little, however, is known respecting

his earliest education : he was for some time at New-
combe's school, an establishment of considerable re-

putation at Hackney; and he afterwards went to

Cambridge: but it is probable that he acquired his
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Cavendish, taste for experimental investigation in grsat mea-
"^v^^ sure from his father, who was in the habit of amus-

ing him«;elf with meteorological observations and ap-

paratus, and to wJiom wc are indebted for a very ac-

curate determination of the depression of mercury in

barometrical tubes, which has been made the basis

of some of the most refined investigations of modern
times. " It has been observed," says M. Cuvier,

that more persons of rank enter seriously into

science and literature in Great Britain than in other

countries : and this circumstance may naturally be ex-

plained from the constitution of the British Govern-
ment, which renders it impossible for birth and for-

tune alone to attain to distinction in the state, without
high cultivation of the mind; so tliat amidst the univer-

sal diffusion of solid learning, which is thus rendered
indispensable, some individals are always found, who
are more disposed to occupy themselves in the pur-

suit of the eternal truths of nature, and in the con-
templation of the finished productions of talent and
genius, than in the transitory interests of the politics

of the day." Mr Cavendish was neither influenced

by the ordinary ambition of becoming a distinguish-

ed statesman, nor by a taste for expensive luxuries

or sensual gratifications ; so that, enjoying a mode-
rate competence during his father's life, and being
elevated by his birth above all danger of being de-
spised for want of greater affluence, he felt himself
exempted from the necessity of applying to any pro-
fessional studies, of courting the approbation of the
public either by the parade of literature or by the
habits of conviviality, or of ingratiating himself with

mixed society by the display of superficial accom-
plishments. It is difficult to refrain from imagining
that his mind had received some slight impression
from the habitual recurrence to the motto of his fa-

mily : the words cavendo tutus must have occurred
perpetually to his eye ; and all the operations of his

intellectual powers exhibit a degree o( caution almost
unparalleled in the annals of science ; for there is

scarcely a single instance, in which he had occasion
to retrace his steps, or to recal his opinions. In

1760, he became a Fellow of the Royal Society, and
continued for almost fifty years to contribute to the
Philosophical Trmisactions some of the most inte-

resting and important papers, that have ever appear-
ed in that Collection

; expressed in language which
affords a model of concise simplicity and unaffected
modesty ; and exhibiting a precision of experimen-
tal demonstration, commensurate to the judicious se-

lection of the methods of research, and to the accu-
racy of the argumentative induction ; and which have
been considered, by some of the most enlightened
historians, as having been no less instrumental in pro-
moting the further progress of chemical discovery,
by banishing the vague manner of observing and rea-
soning, that had too long prevailed, than by immedi-
ately extending the bounds of human knowledge
with respect to the very important facts, which are
first made public in these communications.

1. Three Papers, containing Experiments on Fac-
titious Air. {Phil. Trans. I766, p. 141.) It had been
observed by Boyle, that some kinds of air were un-
fit for respiration ; and Hook and Mayow had look-
ed Still further forwards into futurity with prophetic

glances, which seem to have been soon lost and for- Cavonflisli

gotten by the inattention or want of candour of their ^""^V^
successors. Hales had made many experiments on

gases, but without sufficiently distinguishing their

different kinds, or even being fully aware that fixed

air was essentially different from the common atmo-

sphere. Sir James Lowther, in 1733, had sent to

the Royal Society some bladders filled with coal

damp, which remained inflammable for many weeks ;

little imagining the extent of the advantages which
were one day to result to his posterity from the la-

bours of that society, by the prevention of the fa-

tal mischiefs which this substance so frequently oc-

casioned. Dr Seip had soon after suggested, that

the gas which stagnated in some caverns near Pyr-
mont was the cause of the briskness of the water;
Dr Brownrigg of Whitehaven had confirmed this

opinion by experiments in 1741 ; and Dr Black, in

1755, had explained the operation of this fluid in

rendering the earths and alkalis mild. Such was
the state of pneumatic chemistry when Mr Caven-
dish began these experimental researches : He first

describes the apparatus now commonly used in pro-

cesses of this kind, a part of which had been before
employed by Hales and others, but which lie had
rendered far more perfect, by the occasional em-
ployment of mercury. He next relates the experi-
ments, by which he found the specific gravity of in-

flammable air to be about of that of commoa
air, whether it was produced from zinc or otherwise

;

first weighing a bladder filled with a known bulk of
the gas, and then in a state of collapse ; and also ex-
amining the loss of weight during the solution of zinc
in an acid, having taken care to absorb all the su-
perfluous moisture of the gas by means of dry potass.
He also observed, that the gas obtained during the
solution of copper in muriatic acid was rapidly ab-
sorbed by water, but he did not inquire further into
its nature. The second paper relates to fixed air,

which was found to undergo no alteration in its

elasticity when kept a year over mercury ; to be ab-
sorbed by an equal bulk of water or of olive oil, and
by less than half its bulk of spirit of wine ; to exceed
the atmospheric air in specific gravity by more than
one half, and to render this fluid unfit for supporting
combustion, even when added to it in the propor-
tion of 1 to 9 only. Mr Cavendish ascertained the
quantity of this gas contained in marble and in the
alkalies

; but his numbers fell somewhat short of those
which have been determined by later experiments

:

he also observed the solubility of the supercarbonate
of magnesia. In the third part, the air produced by
fermentation and putrefaction is examined: Mac-
bride had shown that a part of it was fixed air ; and
our author finds that sugar and water, thrown into

fermentation by yeast, emit this gas, without alter-
ing the quantity or quality of the common air pre-
viously contained in the vessel, which retains its

power of exploding with hydrogen, exactly like com-
mon air : he also shows that the gas thus emitted is

identical with the fixed air obtained from marble

;

and that the inflammable air, extricated during pu-
trefaction, resembles that which is procured from
zinc, although it appeared to be a little heavier.

2. Experiments on Ratkbone Place Water. Phil,
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Cavendish. Trans. I767. P. 92. In this paper Mr Cavendish
'"^^.""^ shows the solubiUty of the supercarbonate of lime,

which is found in several waters about London, and
is decomposed by the process of boiling, the simple

carbonate being deposited in the form of a crust

:

the addition of pure lime water also causes a pre-

cipitation of a greater quantity of lime than it con-

tains. These conclusions are confirmed by syntheti-

cal experiments, in which the supercarbonate is form-

ed, and remains in solution.

3. An Attempt to explain some of the principal

PJienomena ofElectricity by means ofan Elastic Fluid.

Phil. Trans. 1771. P- 584. Our author's theory of

electricity agrees with that which had been publish-

ed a few years before by ilipinus, but he has enter-

ed more minutely into the details of calculation,

showing the manner in which the supposed fluid

must be distributed in a variety of cases, and ex-

plaining the phenomena of electrified and charged
substances, as they are actually observed. There is

some degree of unnecessary complication from the

great generality of the determinations : the law of

electric attraction and repulsion not having been
at that time fully ascertained, although Mr Caven-
dish inclines to the true supposition, of forces vary-

ing inversely as the square of the distance : this de-

ficiency he proposes to supply by future experi-

ments, and leaves it to more skilful mathematicians

to render some other parts of the theory still more
complete. He probably found, that the necessity of
the experiments, which he intended to pursue, was
afterwards superseded by those of Lord Stanhope
and M. Coulomb ; but he had carried the mathe-
matical investigation somewhat further at a latter

period of his life, though he did not publish his pa-

pers : an omission, however, which is the less to be
regretted, as M. Poisson, assisted by all the improve-

ments of modern analysis, has lately treated the same
subject in a very masterly manner. The acknow-
ledged imperfections, in some parts of Mr Caven-
dish's demonstrative reasoning, have served to dis-

play the strength of a judgment and sagacity, still

more admirable than the plodding labours of an au-

tomatical calculator. One of the corollaries seems
at first sight to lead to a mode of distinguishing posi-

tive from negative electricity, which is not justified

by experiment ; but th.e fallacy appears to be refer-

able to the very comprehensive character of the au-
thor's hypothesis, which requires some little modifi-

cation to accommodate it to the actual circumstances

©f the electric fluid, as it must be supposed to exist

in nature.

4. A Report of the Committee appointed by the

Royal Society, to consider of a Methodfor securing

the P&ivder Magazine at Purfieet. Phil. Tra7is. 1773.
p. 42. Additional Letter. P. 66. Mr Cavendish,

and most of his colleagues on the committee, recom-
mended the adoption of pointed conductors ; Mr
Wilson protested, and preferred blunt conductors

:

but the committee persisted in their opinion. Later
experiments, however, have shown, that the poiiit in

dispute between them was of little moment.
5. An Account of some Attempts to imitate the Ef-

Ject% of the Torpedo by Electricity. Phil, Trans.

n76. p. 196. The peculiarity of these effects is
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shown to depend in some measure on the proper- Ca^avend

tional conducting powers of the substances concern-
ed, and on the quantity of electricity, as distinguish-

ed from its intensity. Iron is found to conduct 400
million times as well as pure water, and sea water
720 times as well ; and the path, chosen by the elec-

tric fluid, depending on the nature of all the sub-
stances within its reach, an animal, not immediately
situated in the circuit, will often be aftected, on ac-

count of the facility with which animal substances in

general conduct the fluid. The shock of a torpedo,

producing a strong sensation, but incapable of being
conveyed by a chain, was imitated by the effect of a
weak charge of a very large battery : and an artifi-

cial torpedo of wood being made a part of the circuit,

the shock diffused itself very perceptibly through the

water in which it was placed ; but the experiment
succeeded better, when the instrument was made of

wet leather, which conducts rather better than wood,
the battery being more highly charged, in proportion

to the increase of conducting power.

6. An Account of the Meteorological Instruments

used at the Royal Society's House. Phil. Trans,

1776. P. 375. Of the thermometers it is observed,

that they are adjusted by surrounding the tubes with

wet cloths or with steam, and barely immersing the

bulbs in the water; since a variation of two or three

degrees will often occur, if these precautions are ne-

glected. For the correction of the heights of baro-

meters, we have Lord Charles Cavendish's table of

the depression arising from capillary action. The
variation compass was found to exhibit a deviation

from the meridian 15' greater in the house of the

Royal Society than in an open garden in Marlborough
Street : there was also a mean error of about 7' in

the indications of the dipping needle ; but it was dif-

ficult to ascertain the dip, without being liable to

an irregularity, which often amounted to twice as

much.
7. Report of the Committee ajypointed to consider

of the best Method of adjusting Thermometers. Phil,

Trans. 1777. P» 81 6. This paper is signed by Mr
Cavendish and six other members, but it is princi-

pally a continuation of the preceding. It contains

very accurate rules for the determination of the boil-

ing point, and tables for the correction of unavoid-

able deviations from them : establishing 29.8 inches

as the proper height of the barometer for making
the experiment, if only steam be employed, and
29.5 if the ball be dipped in the water : but with all

precautions, occasional variations of half a degree
were found in the results.

8. An Account ofa New Eudiometer. Phil. Trans.

1783. P. 106. Mr Cavendish was aware of the great

difference in the results of eudiometrical experiments
with nitrous gas, or nitric oxyd, according to the

different modes of mixing the elastic fluids ; and he
justly attributes them to the different degrees of
oxygenization of the acid that is formed. But he
found that when the method employed was the same,

the results were perfectly uniform ; and he ascer-

tained in this manner that there was no sensible dif-

ference in the constituent parts of the atmosphere
under circumstances the most dissimilar : the air of

London, with aU its fires burning in the winter, ap«
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pearing equally pure with the freshest breezes of the

' country. He also observed the utility of the sul-

furets of potass and of iron for procuring phlogisti-

cated air ; but he does not seem to have employed
them as tests of the quantity of this gas contained in

a given mixture.

9. Observations on Mr Hutchins's Experimentsfor
cLeterminins: the degree of Cold at tohich Quicksilver

freezes. Pliil. Trans. 1783. P. 303. In experi-

ments of this kind, many precautions are necessary,

principally on account of the contraction of the

metal at the time of its congelation, which was found
to amount to about

^V of its bulk ; and the results

which had been obtained, were also found to require

some corrections for the errors of the scales, which
reduced the degree of cold observed to 39° below
the zero of Fahrenheit, or 71° below the freezing
point, answering to — 39.4" of the centesimal scale.

In speaking of the evolution of heat during conge-
lation, he calls it " generated" by the substances,
and observes, in a note, that Dr Black's hypothesis
of capacities depends " on the supposition that the
heat of bodies is owing to their containing more or
less of a substance called the matter of heat ; and
as" he thinks " Sir Isaac Newton's opinion, thatheat
consists in the internal motion of the particles of
bodies, much the most probable," he chooses to

use the expression heat is generated," in order to
avoid the appearance of adopting the more modern
hypothesis ; and this persuasion, of the nonexistence
of elementary heat, he repeats in his next paper. It

is remarkable that one of the first of Sir Humphry
Davy's objects, at the very beginning of his singular-

ly brilliant career of refined investigation and fortu-

nate discovery, was the confirmation of this almost
forgotten opinion of Mr Cavendish ; and for this pur-
pose he devised the very ingenious experiment of
melting two pieces of ice by their mutual friction in

a room below the freezing temperature, which is

certainly incompatible with the common doctrine of
caloric, unless we admit that caloric could have ex-
isted in the neighbouring bodies in the form of cold,

or of something else that could be converted into

caloric by the operation ; and this transmutation
would still be nearly synonymous with genefration,
in the sense here intended. However this may be,
it is certain that, notwithstanding all the experi-
ments of Count Rumford, Dr Haldalt, and others.
Sir Humphry has been less successful in persuading
his contemporaries of the truth of Mr Cavendish's
doctrine of heat, than in establishing the probability
of his opinions respecting the muriatic acid.

10. Experiments on Air. Phil. Trans. 1784. P.
119. This paper contains an account of two of the
greatest discoveries in chemistry that have ever yet
been made public: the composition of water, and
that of the nitric acid. The author first establishes
the radical difference of hydrogen from nitrogen jor

azote ; he then proceeds to relate his experiments
on the combustion of hydrogen with oxygen, which
had partly been suggested by a cursory observation
of Mr Warltire, a Lecturer on Natural Philosophy,
and which prove that pure water is the result of the
process, provided that no nitrogen be present. These
experiments were first made in 1781, and were then

mentioned to Dr Priestley; and when they were first Cavendisli.

communicated to Lavoisier, he found some difiS- '^'^'V^^
culty in believing them to be accurate. The second
series of experiments demonstrates, that when phlo-

gisticated air, or nitrogen, is present, in the process,

some nitric acid is produced ; and that this acid may
be obtained from atmospheric air, by the repeated
operation of the electrical spark.

It has been supposed by one of Mr Cavendish's

biographers, that if Mr Kirwan, instead of opposing,

had adopted his chemical opinions, " he would never
have been obliged to yield to his French antagonists,

and the antiphlogistic theory would never have
gained ground." But in this supposition there seems
to be a httle of national prejudice. Mr Cavendish
by no means dissented from the whole of the anti-

phlogistic theory : and in this paper, he has quoted
Lavoisier and Scheele in terms of approbation, as

haviilg suggested the opinion " that dephlogisticated

and phlogisticated air are quite distinct substances,

and not differing only in their degree of phlogistica-

tion, and that common air is a mixture of the two."
He afterwards mentions several memoirs of Lavoisier

in which phlogiston is entirely discarded ; and says

that " not only the foregoing experiments, but most
other phenomena of nature, seem explicable as well,

or nearly as well, upon this, as upon the commonly
believed principle of phlogiston ;" and after stating a
slight conjectural objection, derived from the chemi-
cal constitution of vegetables, he proceeds finally

to observe, that " Lavoisier endeavours to prove,
that dephlogisticated air is the acidifying principle

:"

this is no more than saying, that acids lose their

acidity by uniting to phlogiston, which, with regard
to the nitrous, vitriolic, phosphoric, and arsenical

acids, is certainly true; and probably with regard
to the acid of sugar; " but as to the marine acid, and
acid of tartar, it does not appear that they are capa«
ble of losing their acidity by any union with phlo-

giston ;" and the acids of sugar and tartar become
even less acid by a further dephlogistication. It is

obvious that this argument amounts only to an ex-
ception, and not to a total denial of the truth of
the theory : M. Cuvier has even asserted that

the antiphlogistic theory derived its first origin

from one great discovery of Mr Cavendish, that

of the nature of hydrogen gas, and owed its com-
plete establishment to another, that of the compo-
sition of water : but it would be unjust to deny
to Lavoisier the merit of considerable originality

in his doctrines respecting the combinations of oxy-
gen ; and however he may have been partly antici-

pated by Hooke and Mayow, it was certainly from
him that the modern English chemists immediately

derived the true knowledge of the constitution of

the atmosphere, which they did not admit without

some hesitation, but which they did ultimately admit,

when they found the evidence irresistible. On the

other hand, it has been sufficiently established, since

Mr Cavendish's death, by the enlightened researches

of the most original of all chemists, that Lavoisier

had carried his generalization too far ; and it must
ever be remembered, to the honour of Mr Caven-
dish, and to the credit of this country, that we had
not all been seduced, by the dazzling semblance of
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Cavenilish. universal laws, to admit facts as demonstrated, which
^"^^^/^^^ were only made plausible by a slight and imperfect

analogy.

11. Anstver to Mr Kirnmns Remarhs upon the Ex-
periments on Air. Phil. Trans. 1784. P. 170. Mr
Kirwan, relying on the results of some inaccurate ex-

periments, had objected to those conclusions, which
form the principal basis of the antiphlogistic theory.

Mr Cavendish repeated such of these experiments

as seemed to be the most ambiguous, and repelled

the objections : showing, in particular, that when
fixed air was derived from the combustion of iron, it

was only to be referred to the plumbago, shown by
Bergmann to exist in it, which was well known to

be capable, in common with other carbonaceous sub^

stances, of affording fixed air.

12. Experiments on Air. Phil. Trans. 1785. P.

372. The discovery of the composition of the ni-

tric acid is here further established; and it is shown
that the whole, or very nearly the whole of the irre-

spirable part of the atmosphere is convertible into

this acid, when mixed with oxygen, and subjected

to the operation of the electric spark : the fixed air,

sometimes obtained during the process, being wholly

dependent on the presence of some organic sub-

stances.

13. An account of Experiments made by Mr John

Macnab, at Henley House, Hudson's Bay, relating

to Freezing Mixtures. Phil. Trans. 1786. P. 241.

From these experiments Mr Cavendish infers the

existence of two distinct species of congelation in

mixed liquids, which he calls the Aqueous and Spi-

rituous Congelations, and of several alternations of

easy and difficult congelation when the strength is

varied, both in the case of the mineral acids and

of spirit of wine. The greatest degree of cold ob-

tained was — 78^".

14. An account ofExperiments made by Mr John

Macnab, at Albany Fort, Hudson's Bay. Phil.

Trans. 1788. P. 166. The points of easy congela-

tion are etill further investigated, and illustrated by
comparison with Mr Keir's experiments on the sul-

furic acid. It was found that the nitric acid was

only liable to the aqueous congelation, unless it was

strong enough to dissolve ^th of its weight of mar-

ble ; and that it had a point of easy congelation,

when it was capable of dissolving frozen

part exhibiting, in other cases, a tendency to ap-

proach to this standard. Mr Keir had found that

sulfuric acid, of the specific gravity 1.78, froze at

46° ; and that it had another maximum when it was

very highly concentrated.

15. On the Conversion of a Mixture of Dephlogis-

iicated and Phlogisticated Air into Nitrous Acid,

by the Electric ShocL Phil. Trans. 1788. P. 26I.

Some difficulties having occurred to the Continental

chemists in the repetition of this experiment, it was

exhibited with perfect success, by Mr Gilpin, to a

number of witnesses. This was an instance of con-

descension, which could scarcely have been expect-

ed from the complete conviction, which the author

of the discovery naust have felt, of his own accuracy,

and of the necessity of the establishment of his dis-

covery, when time should have been affijrded for its

examination.
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16. On the Height of the Luminous Arch, xvhich C^aCJayendisIi

tvasseen on Feb. 23. 1784. Phil. Travis. I79O. P.
101. Mr Cavendish conjectures that the appear-
ance of such arches depends on a difi'used light, re-

sembling the aurora borealis, spread into a flattened

space, contained between two planes nearly vertical,

and only visible in the direction of its breadth : so
that they are never seen at places far remote from
the direction of the surface ; and hence it is difficult

to procure observations sufficiently accurate for de-

termining their height, upon so short a base : but in

the present instance there is reason to believe that

the height must have been between 52 and 71 miles.

17. On the Civil Year of the Hindoos, and its

Divisions, with an Account of three Almanacs belong'

ing to Charles JVilkins, Esq. Phil. Trans. 1792. P,

383. The subject of this paper is more intricate

than generally interesting ; but it may serve as a spe-

cimen of the diligence which the author employed in

the investigation of every point more or less immedi-
ately connected with his favourite objects. The
month of the Hindoos is lunar in its duration, but
solar in its commencement ; and its periods are ex-
tremely complicated, and often different for differ-

ent geographical situations : the day is divided and
subdivided sexagesimally. The date of the year, in

the epoch of the Kalee Yug, expresses the ordinal

number of years elapsed, as it is usual with our

astronomers to reckon their days : so that the year

100 would be the beginning of the second century,

and not the lOOth year, or the end of the first cen-

tury, as in the European calendar : in the same man-
ner as, in astronomical language, 1817 December
3 id. 18h. means six o'clock in the morning of the

1st of January 1818.

18. Experiments to determine the Density of the

Earth. PhiL Trans. 1798. P. iSQ. The apparatus,

with which this highly important investigation was
conducted, had been invented and constructed many
years before by the Reverend John Michell, who
did not live to perform the experiments for which he
intended it. Mr Cavendish, however, by the accu-

racy and perseverance with which he carried on a

course of observations of so delicate a nature, as

well as by the skill and judgment with which he
obviated the many unforeseen difficulties that occur-

red in its progress, and determined the corrections of

various kinds which it was necessary to apply to the

results, has deserved no less gratitude from the cul-

tivators of astronomy and geograj)hy, than if the

idea had originally been his own. The method em-
ployed was to suspend, by a vertical wire, a horizon-

tal bar, having a leaden ball at each end ; to deter-

mine the magnitude of the force of torsion by the

time occupied in the lateral vibrations of the bar;

and to measure the extent of the change produced

in its situation by the attraction of two large masses

of lead, placed on opposite sides of the case contain-

ing the apparatus, so that this attraction might be

compared with the weight of the balls, or, in other

words, with the attraction of the earth. In this

manner the mean density of the earth was found to

be 5^ times as great as that of water ; and although

this is considerably more than had been inferred

from Dr MaskeJyne's observations on the attrac*

10
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ivendihh. tion of Shehallion, yet the experiments agree so well

with each other, that we can scarcely suppose any

I
material error to have affected them. Mr Michell's

I
apparatus resembled that which M. Coulomb had
employed in his experiments on magnetism, but he

appears to have invented it before the publication of

M. Coulomb's Memoirs.

19. On an Improved Method of Dividing Astrono-

mical Instruments. Phil. Trans. 1809.P.221. The
merits of this improvement have not been very highly

appreciated by those who are in the habit of execu-

ting the divisions of circular arcs. It consists in a

mode of employing a microscope, with its cross wires,

as a substitute for one of the points of a beam com-
pass, while another point draws a faint line on the

face of the instrument in the usual manner. The
Duke de Chaukies had before used microscopical

sights for dividing circles ; but his method more
nearly resembled that which has been brought for-

wards in an improved form by Captain Hater ; and

Mr Cavendish, by using a single microscope only,

seems to have sacrificed some advantages which the

other methods appear to possess : but none of them
has been very fairly tried ; and our artists have

hitherto continued to adhere to the modes which
they had previously adopted, and which it would
perhaps have been difficult for them to abandon, even

if they had been convinced of the advantages to be
gained by some partial improvements.

Such were the diversified labours of a phiiosopher,

who possessed a clearnesf. of comprehension, and an

acuteness of reasoning, which had been the lot of very

few of his predecessors since the days of Newton.

Maclaurin and Waring, perhaps also Stirling and Lan-
den, were incomparably greater mathematicians ; but

none of them attempted to employ their powers of in.

vestigation in the pursuit of physical discovery : Euler

and Lagrange, on the Continent, iiad carried the im-
provements of analytical reasoning to an unparalleled

extent, and they both, as well as Daniel Bernoulli and

D'Alenibert, applied these powers with maiked success

to the solution of a great variety of problems in me-
chanics and in astronomy : but they made no experii-

mental discoveries of importance : and the splendid

career of chemical investigation, which has since been

pursued with a degree of success so unprecedented in

history, may be said to have been first laid open to

mankind by the labours of Mr Cavendish : although

the further discoveries of Priestley, Scheele, and La-

voisier, soon furnished, in rapid succession, a super-

structure commensurate to the extent of the founda-

tions so happily laid. " Whatever the sciences reveal-

ed to Mr Cavendish," says Cuvier, " appeare(l always

to exhibit something of the sublime and the marvel-

lous : he weighed the earth : he rendered the air na-

vigable : he deprived water of the quality of an ele-

ment :" and he denied to fire the character of a sub-

stance. " The clearness of the evidence on which he

established his discoveries, so new and so unexpected
as they were, is still more astonishing than the facts

themselves which he detected : and the works, in

which he has made them public, are so many master-

pieces of sagacity and of methodical reasoning: each
perfect as a whole and in its parts ; and leaving no-
thing for any other hand to correct; but rising in splen-
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dour with each successive year that passes over them ; Cavendish,

and promising to carry down his name to a posterity " " ~
far more remote than his rank and connections could

ever have enabled him to attain without them."
In his^ manners Mr Cavendish had the appearance

of a quickness and sensibility almost morbid, united

to a slight hesitation in his speech', which seems to

have depended more on the constitution of his mind,
than on any deficiency of his organic powers, and to

an air of timidity and reserve, which sometimes af-

forded a contrast, almost ludicrous, to the sentiments

of profound respect which were professed by those

with whom he conversed. It is not impossible that he
may have been indebted to his love of severe study,

not only for the decided superiority of his faculties to

those of the generality of mankind, but even for his

exemption from absolute eccentricity of character.

His person was tall, and rather thin : his dress was
singularly uniform, although sometimes a little ne-

glected. His pursuits were seldom interrupted by in-

disposition ; but he suffered occasionally from cal-

culous complaints. His retired habits of life, and his

disregard of popular opinion, appear to have lessened

the notoriety whicii- might otherwise have attached to

his multiplied successes in science; but his merits

were more generally understood on the Continent than

in this country; although it was not till he bad pas-

sed the age of seventy that he was made one of the

eight Foreign Associates of the Institute of France.
Mr Cavendish was no less remarkable in the latter

part of his life, for the immense accumulation of his

pecuniary property, than for his intellectual and scien-

tific treasures. His father died in 1783 ; being at that

time eighty years old, and the senior member of the

Royal Societ}- : but he is said to have succeeded at an
earlier period to a considerable inheritance left him by
one of his uncles. He principally resided at Ciapham
Common ; but his library was latterly at his house in

Bedford Square; and his books were at the command
of all men of letters, either personally knov/n to him,

or recommended by his friends : indeed the whole ar-

rangement was so im|)artially methodical, that he ne-
ver took down a book for his own use, without enter-

ing it in the loan book ; and after the death of a
German gentleman, who had been his librarian, he
appointed a day on which he attended in person every

week for the accommodation of the few, who thought

themselves justified in applying to him for such books

as they wished to consult. He was constantly pre-

sent at the meetings of the Royal Society, as well as at

the conversations held at the house of the President

;

and he dined every Thursday with the club composed
of its members. He had little intercourse with gene-

ral society, or even with his own family, and saw only

once a year the person whom he had made his princi-

pal heir. He is said to have assisted several young
men, whose talents recommended them to his notice,

in obtaining establishments in life ; but in his later

years, such instances were certainly very rare. His
tastes and his pleasures do not seem to have Been in

unison with those, which are best adapted to the ge-

nerality of mankind ; and amidst the abundance of all

the means of acquiring every earthly enjoyment, he

must have wanted that sympathy, which alone is ca-

pable of redoubling our delights, by the consciousness

.4 Q
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€avpndish. that we share them in common with a multitude of

Z*^^ our friends, and of enhancins; the beauties of all the

bright prospects that surround us, when they are still

more highly embellished by reflection " from looks

that we lovp." He could have had no limitation ei-

ther of comfort or of luxury to stimulate him to ex-

ertion ; even his riches must have deprived him of the

gratification of believing, that each new triuinph in

science might promote the attainment of some threat

object in life that he earnestly desired ; a gratification

generally indeed illusory, but which does not cease to be-

guile us till we become callous as well to the pleasures

as to the sorrows of existence. But in the midst of this
*' painful preeminenct"," he must still have been ca-

pable of extending his sensibility over a still wider
field of time and space, and of looking forwards to the

approbation of the wise, and the good of all countries

and of all ages : and he must have enjoyed the high-

est and purest of all intellectual pleasures, arising from
the consciousness of his own excellence, and from the

certainty that, sooner or later, all mankind must ac-

knowledge his claim to their profoundest respect and
highest veneration.

" It was probably either the reserve of his manners,"
says Cuvier, " or the modest tone of his writings,

that piocured him the uncommon distinction of never
having his repose disturbed either by jealousy or by
criticism. Like his great countryman Newton, whom
he resembled in so many other respects, he died full of

years and honours, beloved even by his rivals, respected

by the age which he had enlightened, celebrated tlirough-

cut the scientific world, and exhibiting to mankmd a
perfect model of what a man ot science ought to be,

and a splendid example of that success, which is so

eagerly sought, but so seldom ot^tained." The last

words that he uttered were characteristic of his unal-

terable love of method and subordination : he had
ordered his servant to leave him, and not to return till

a ct rtain hour, intending to pass his latest moments in

the tranquillity of perlect solitude : but the servant's

impatience to watch his master diligently having in-

duced him to infringe the order, he was severely re-

proved, for his indiscretion, and took care not to repeat

the ofii iice, until the scene was finally closed. Mr
Cavendish died on the 24th of February 18 JO ;

and was buried in the family vault at Derby. He
left a property in the funds of about L. 700,000,
which he divided into six equal parts, giving two
to Lord George Cavendish, the son of his first cou-

sin, one to each of his sons, and one to the Earl

of BessbOrough, whose mother was also his first cou-

sin. Some oilier personal property devolved to Lord
George as residuary legatee ; and a landed estate of

L. 6000 a year descended to his only brother, Mr
Frederic Cavendish of Market Street, Herts, a single

man, and of habits of life so peculiarly retired, that

any further increase of income would have been still

more useless to him than it had been to the testator.

Much as Mr Cavendish effected for the promotion

of physical science throughout his life ; it has not

been unusual, even for his warmest admirers, to ex-

press some regret that he did not attempt to do still

more after his death, by the appropriation of a small

^hare of his immerjse and neglected wealth, to the
10
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perpetual encouragement of those objects, which he • Caveinf

had himself pursued with so much ardour. But ^

however we might be disposed to lament such an
omission, we have surely no reason to complain of his

iletermination to follow more nearly the ordinary
course of distribution of his property, among those
whose relationship would have given them a legal

claim to the succession, if he had not concerned him-
self in directing it. We may observe on many other
occasions, that the most successful cultivators of
science are not always the most strenuous promoters
of it in others; as we often see the most ignorant per-

sons, having been rendered sensible by experience of
their own deficiencies, somewhat disjiosed to overrate

the value of education, and to bestow more on the im-
provement of their children, than men of profounder
learning, who may possibly have felt the insufficiency

of their own accomplishments for insuring success in

the world. But even if Mr Cavendish had been in-

clined to devote a large share of his property to the

establishment of fellowships or professorships, for the

incitement of men of talents to a more complete de-

votion of their lives to the pursuit of science, it is

very doubtful whether he could have entertained a
reasonable hope of benefiting his country by such an
institution : for the highest motives that stimulate

men to exertion are not those which are immediately

connected with their pecuniary interests : the senators

and the statesmen of Great Britain are only paid iu

glory; and where we seek to obtain the cooperatiou

of the best educated and the most enlightened indivi.

duals in any pursuit or prof( ssion, we must hold out

as incentives the possession of high celebrity and
public respect; assured that they will be incompara-

bly more effectual than any mercenary considerations,

which are generally found to determine a crowd of

commercial speculators to enter into competition for

the proposed rewards, and to abandon all further con-
cern with the objects intended to be pursued, as soon

as their avarice is gratified. To raise the rank of

science in civil life is therefore most essentially to

promote its proi>ress : and when we compare the

slate not ordy of the scientific associations, but also of

the learned professions in this country and among our
neighbours, we shall feel little reason to regret the

total want of pecuniary patronage that is remarkable

in Great Britain, with respect to every independent

department of letters, while it is so amjdy compensated
by the greater degree of credit and respectability at-

tached to the possession of successful talent. It must
not however be denied, that even in this point of view
there might be some improvement in the public spirit

of the country : Mr Cavendish was indeed neither

fond of giving nor of receiving praise; and he was
little disposed to enliven the intervals of his serious

studies by the promotion of social or convivial cheer-

fulness : but it would at all times be very easy for

an individual, possessed of high rank ana ample for-

tune, of correct taste and elegant manners, to confer

so much dignity on science and literature by showing

personal testimonies of respect to acknowledged merit,

as greatly to excite the laiiorious student to the unre-

mitting exertions of patient application, and to rouse the

man of brilliant talent to the noblest flights of genius.
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CELEBES, an extensive island in the inaian ar-

chipelago, situated between Java and Borneo, and

extendL from about 2° north, to 6" south latitude,

and 119° to 125° east longitude. It is of the most

irregular form, consisting of four long peninsulas,

united together at a central point. It was first dis--

covered by the Portuguese in 1525. In l660, that,

people were driven out by the Dutch who had to

sustain a long series of contests with the natives

till in l6qq, they succeeded in forming a permanent

etUement. Their principal establishment has always

been Fort Rotterdam, at Macassar, on the western

coast of the island, situated in 5° 9' south latitude

and 119° 48' east longitude. The fort is about 800

feet from the sea, well fortified with high and strong

walls. The town lies on a plain to the north, and is

tolerably built ; the streets broad and crossing each

other at right angles. The trade is not considera-

ble, the country affording few articles of export ex-

cept rice and a number of slaves for the supply of

Java. The chief object of the Dutch in this settle-

ment, was to secure their communication with the

spice islands. They had repeated attacks to sustain

from the Rajah of Macassar, whose power, m 1778,

they finally subverted, and transferred the superiori-

ty to their ally, the Rajah of Bony. His territory is

situated round the great bay on the southern coast,

called the; Bay of Bony, Sewa, or Ruggess. The

inhabitants are termed Bonginese, or Bonnians, cor-

rupted by the English into Buggesses. These are a

very remarkable people, and possess many excel-

lent qualities. In a manuscript account which we

have seen, written by a gentleman long resident in

this part of India, they are considered as by much

the most meritorious of the inhabitants of the East

India islands. They manufacture the cotton of their

own country, and of Java, into a species ot cloths,

which, from their superior quality, are in universal de-

inand throughout the archipelago. Their permanent

residence he states to be around a great lake in the m-

terior, which they leave at the commencement of the

season favourable for navigation. They then sail

down a river into the bay of Bony, whence they

spread themselves over all the neighbouring seas.

There ^s not a coast from the extremity of New Hoi-

land to the Malay peninsula, in which their prows

are not habitually seen. Besides exchangmg their

own commodities for those of their neighbours, they

act as carriers between the countries that he remote

from each other. Our informant describes their

conduct as traders to be not less upright and ho-

nourable than it is active and enterprising. They

defend themselves and their property against the at-

tacks of the Malay pirates with the most heroic and

desperate valour. Major Thorn, in his Account of

Java, mentions an instance in which a Bonginese

crew, being overcome and boarded, set fire to a bar-

rel of powder which was on board, and thus blew up

at once themselves and their assailants.

C E S

In 1814, the Rajah of Bony being considered ini-

mical to the British Government, an expedition

against him was sent from Java under General

Nightingale. It arrived at Macassar on the 7th ot

JuSe, aid immediately landed. The British force,

led by Col. Macleod, attacked the town and palace,

and carried them in about an hour though with

some loss, the Rajah escaping into the interior of

his dominions. A new government was then esta-

bhshed ; but the revolution in Europe has, we be-

lieve, restored this settlement to the Dutch, its for-

mer possessors. . , „ ..

The interior of Celebes, and the remainder of its

coasts, are almost entirely unknown. The Great

Bay of Gonong Tello, on the east coast, presents

many, natural advantages. Gold is exported froni

its coasts, and the amount is said to be capable ot

almost indefinite augmentation. Tortoise shell is

likewise produced in considerable quantity. Ben-

tham Bay, to the south-east of Macassar, has a fort

with some trade : the country round produces ex-

cellent rice, c T3

The exports are nearly similar to those ot bor-

neo. Gold is found, as there, in alluvial soil, wash-

ed down by the rivers. Sometimes even springs,

slightly impregnated with that metal, issue from the

rocks. The total value of the gold exported is esti-

mated by Mr Hamilton at L. 120,000. {East India

Gazetteer.) The cotton cloths manufactured m Ce-

lebes, called camba7/s, are universally worn through

the Indian islands ; but their use does not extend

farther. The imports coincide precisely with those

of Borneo. l^"'

CESAROTTI (Melchior), an Italian poet, was

born at Padua, in the year 1730, of a family of con-

siderable rank but small fortune. He was educated

at the academy of Padua, where he early showed a

strong inchnation for literary pursuits, and made

such progress in study, that he was raised to the

Chair of Rhetoric in the Academy where he had

been brought up, at a period of life when others were

yet attending the lectures. Having been appointed

to this charge, he devoted himself with the utmost

zeal to the duties of his situation. He introduced .

several useful reforms in the system of education -

which was then practised, and endeavoured by in-

cessant study to render his instructions as useful as

possible to the youth committed to his care.. The

first fruits of his studies were Italian translations ot

the Prometheus of iEschylus, and three Tragedies

of Voltaire, the merit of which, and the reputation

he had acquired for learning and persevering ap-

plication, successively procured him a distmguish-

ed employment at Venice, and the Professorship of

Greek and Hebrew in the University of Padua. Ce-

sarotti had held this situation for nearly thirty years

at the date of the first French invasion of Italy.

This poet did not, like Alfieri, scorn the pecuniary

favours of the republican government, nor shun

the acquaintance of its chiefs. He published seve-

ral political tracts and essays by their order
;
and

when the general of the invading army assumed

the title of King of Italy, he was rewarded with two

pensions of considerable amount, and distmguished
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by various honours. He continued to reside partly
at Padua, and partly at his country house of Sel-
vaggiano, chiefly occupied with the composition of
laudatory poems in return for the favours he had
received, and with the superintendence of a com-
plete edition of his works, when he was suddenly
arrested by the hand of death on the 3d of No-
vember 1808.

Though held by Sismondi to be the first in
pomt of celebrity of the modern Italian poets, Ce-
sarotti is better known as a translator than an origi-
nal author. The Italians have always been distin-
guished for the elegance and spirit of their transla-
tions from the classics ; the Lucretius of Marchetti,
the JEneid of Annibal Caro, and Anguiilara's free
version of the Metamorphoses of Ovid have deserved-
ly exalted their reputation to the utmost height in
this department of literature. Anguiilara's transla-
tion of Homer, however, had been less popular and
successful than his Metamorphoses, and there still

remained room in Italy for a translation of the Prince
of poets. The work, however, of Cesarotti, is far
Irom being literal ; he has modernized and accom-
modated the Ih'ad to the prevailing taste of the age

;

he has abridged it in some places, and added to itm others, according to his taste or fancy ; and he
has been often reproached with having given to the
Greek bard the style and language of his favourite
Ossian. In the late edition of the works of Cesarotti,
the poetical version is followed by a literal prose one,
accompanied with critical notes and dissertations,
partly translated from Pope and Dacier.

Cesarotti acquired more fame by his version of
Ossian than of Homer ; and certainly no translation
had ever more appearance of originality and inspira-
tion. He has completely preserved the spirit of the
supposed bard of Morven—his gigantic and gloomy
grandeur

; and, at the same time, has given us that
harmony of versification, which we miss in the work
of Macpherson. The Italian Ossian was first publish-
ed at Padua in 1763, 2 vols. 8vo, at the expence of
an English traveller, with whom Cesarotti had con-
tracted a friendship. This edition was necessarily
incomplete, as the translation of Macpherson at that
time was so also; but the whole poems were printed at
the same place about ten years afterwards in 4 vols,
small 8vo. The Poems of Ossian also occupy four
volumes in the recent complete edition of the works
of Cesarotti, where they are accompanied by an exa-
mination of the question so much agitated in this
country, with regard to the authenticity of these ce-
lebrated productions. Their appearance in this new
form attracted much attention in Italy, and raised
up many imitators of the Ossianic style, so different
from the warm and glowing imagery of the earlier
Italian poets.

His country was also indebted to Cesarotti for a
number of valuable prose works. The Course of
Greek literature was his chief undertaking ; but the
plan on which he had commenced was too vast to be
completed. His Essays on the Sources of the plea-
sure derivedfrom Tragedy, and on the Origin and
Progress of the Poetic Art, are distinguished by ele-
gant and ingenious criticism; while his treatises
Sulla Filosofia delle Lingue, et Sulla Filosofa de

C E Y
Gusto (the last of which is principally intended as Cesarcit
an apology for the peculiarities of his own style) II

show considerable acuteness and strength of under- ^'^y'o"

standing. In 1797, an Academy of Sciences and^^^
Belles Lettres had been established at Padua, of
which Cesarotti was nominated perpetual Secretary.
It was part of the duties of this situation to read at
the stated meetings of the Academy the various
essays which had been prepared by its members.
Frequently, however, these were of such extent,'
that the Secretary found it expedient merely to give]
in his own language, a general account of the object
of the author, and the result of his investigations.
These readings produced his Reports, entkhd'^Relazi-
oni Academiche, each of which reports is divided into
three parts

; the first containing the Essays on Experi-
mental Philosophy, the second on Mathematics, and
the thn-d on Belles Lettres. The whole, however, may
be regarded as a literary composition, since the de-
partments of mathematics and philosophy exhibit
only general views of the subjects of inquiry. Al-
most all the prose works of Cesarotti are distinguish-
ed by extensive erudition and a philosophical spirit,
while his style is lively and forcible. But the Italian
prose of the eighteenth century was very different
from that written by Giovanni Delia Casa, Machiavel,
and their contemporaries in the sixteenth; and those
critics, who have deplored the recent innovations on
the ancient purity of the Tuscan tongue, chiefly at-
tribute to Cesarotti the introduction of those Gal-
licisms and new modes of expression, which have
corrupted the language of the golden age of Leo.

All the works of Cesarotti above mentioned, in-
cluding several volumes of correspondence, have
been published in a complete edition, which was
commenced at Padua in the year 1800, under the
author's own direction. It has been continued since
his death by Joseph Barbieri, who was his successor
in the chair of Greek and Hebrew at Padua, and
who has also published Memoirs of the Life and
Writings of his deceased friend, printed at Padua,
1810, 8vo.

It has been the fate of most literary men to be
ranked either higher or lower by their own age than
by posterity. Cesarotti will probably belong to the
former class, who, perhaps after all, enjoy the plea-
santer sort of reputation. But, though the praise
of great and original genius may in future times be
denied him, every age will admit his learning and
talents, and the meritorious assiduity of his literary
researches. ,

jCEYLON. In the Encyclopcedia the reader
will find a description of this island and its more re-
markable productions ; with a short summary of its
history, down to the year 1 796, when the maritime
provinces, then in possession of the Dutch, were
conquered by the arms of Britain. We now pro-
pose to continue the historical sketch to the present
tinie

; and to add such details relative to the popu-
lation, productions, trade, and commerce of the
island, as recent information enables us to supply.
The conquered provinces remained, for a short History,

time, as an appendage to the presidency of Madras;
but were afterwards rendered independent of the
East India Company, and annexed to the Crown of
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Ceylou. Great Britain. In the year 1798, the King of Can-

dy died, and the Crown was transferred, by the in-

trigues of Pelerae Talave, the Chief Adigar, or

Prime-Minister, to a young Malabar, without birth,

talents, or pretensions of any kind. The policy of

the Adio-ar was decidedly hostile to the British Go-

vernment; and his object was to amuse them with

delusive negociations, while he awaited a favourable

opportunity for expelling them from the island.

After some time spent in secret preparations for

war, hostilities were at length provoked by the ag-

gressions of the Candians, in the spring of 1802 ;

and two divisions of the British forces were in con-

sequence moved into the interior, from Columbo and

Trincomalee, under Major- General Macdowall and

Colonel Barbut. They experienced very little re-

sistance on their march, and the two divisions form-

ed a junction at Candy. The city, however, was

found entirely deserted by the Government and in-

habitants, and had been set on fire in several places.

The King had removed all his treasure, and the in-

habitants had carried away or destroyed everything

valuable. Mootto Sawmy, the brother of the late

Queen, was now removed to Candy, and placed by

the British troops upon the throne ; but the people

of authority in the neighbouring country showed

no disposition to submit to his sway. The plan

of the Chief Adigar appears to have been, to

draw the British troops by detachments farther

into tlie country, and then to cut oflF their re-

treat. This design he endeavoured to execute

by means of the most profound and systematic

dissimulation and treachery. Having lulled the Bri-

tish officers into a delusive security, by the conclu-

sion of a treaty, which was intended only for decep-

tion, a great part of the troops were withdrawn from

Candy, where they had begun to suffer from the

sickliness of the rainy season, and a small garrison

was left in the palace, under the command of Major

Davie. The Candians, perceiving the success of

their treachery, drew their lines nearer to the city,

and entrenched themselves in strong positions in

the immediate vicinity. In the mean time, the gar-

rison daily decreased, in consequence of death and

desertion"; and Major Davie, at length, found him-

self under the necessity of submitting to a humiliat-

ing capitulation, the terms of which were only ob-

served by the Candians, until they had got their

enemies completely into their power, when the

whole detachment were wantonly and perfidiously

massacred.

Elated with this success, the King of Candy now
began to entertain hopes of the total expulsion of

the British from the island ; and a war of ravage

and spoliation was carried on for some time, which

is remarkable only for the barbarity with which it

was conducted on both sides. The repeated inva-

sions of the Candians, however, were uniformly re-

pulsed with great loss ; and hostilities were, at

length, suspended by a sort of tacit consent, origi-

nating, probably, from the weakness of the enemy,

and the pacific disposition of the British administra-

tion. Meanwhile, the many acts of tyranny and ar-

bitrary cruelty which had been exercised by the

Candian monarch, justly rendered him odious to his

own subjects ; and a most barbarous outrage, com- Cc^ylon.

mitted upon some unoffending inhabitants of the "x^^.^^*-^

English settlements, at last called forth the full and

final vengeance of the British government. The
war, which ensued in 1815, was short, and attended

with the most decisive results. The capital was

taken ; the King made prisoner and deposed ; and

a grand convention having been held of the British

authorities and the Candian chiefs, a treaty was pro-

posed and ratified, by which the dominion of the

whole Island of Ceylon was vested in the Sovereign

of Great Britain.

From monuments still existing in Ceylon, this Populatiotj.

island evidently appears to have been much more
populous, and much better cultivated, in former

times, than at present. We have no accurate data,

indeed, from which we can form an estimate of the

precise amount of the actual population of Ceylon,

but it probably does not exceed one million and an

half. The inhabitants may be divided into four

distinct tribes or nations, viz. the Ceylonese proper,

who occupy the territories formerly belonging to the

King of Candy, and the south and south-west coasts

;

the Malabars or Hindoos, who possess the north and

east coasts, and the peninsula of Jaifnapatam ; the

Moors, who are dispersed over every part of the

island, and who may be considered as the most in-

dustrious portion of the population ; and the Vedas
or Bedas, who appear to be the only indigenous

tribe in the island, living in a savage state in the

large forest which extends from the south to the east

and north, upon the borders of our old limits, and
into the Candian territory. Mr Percival and Mr Cor-

diner make a distinction between the Ceylonese and
the Candians ; but according to the latest and best

authorities, referred to at the end of this article,

they seem to be one and the same nation
;
having

the same origin, language, religion, and habits.

The population has been rapidly increasing for some
years, owing principally to the introduction of vac-

cination, which has been generally practised, and
with great success ;

insomuch, that the small-pox,

which formerly committed great ravages in Ceylon,

has now been wholly expelled from the island. This

increasing population, however, is far from being in

a prosperous condition, as, for some years past, it has

pressed hard upon the means of subsistence. The
distress was much aggravated in the years 1812,

1813, and 1814, by repeated droughts, which prov-

ed injurious to the cultivation of rice
;
while, in con-

sequence of the superabundant population, the price

of labour, during this great scarcity, continued at

the same low rate as formerly. The territory with-

in the old limits of the British government, does not

produce a sufficient quantity of rice for the main-

tenance of its own inhabitants ; much of that neces-

sary article has been, at all times, imported from the

coasts of Malabar and Coromandei, and from Ben-
gal ; and a very large supply was derived from the

Candian country, which produced a considerable

surplus. But as the population of these districts is

also upon the increase, the supply derived from that

source has necessarily suffered a proportional dimi-

nution.

The principal towns on the island are Candy, Co- 1^'"^^
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Ceylon, lumbo, Point de Galle, and Trincomalee. Of these,
^'^^^^ Columbo and Trincomalee, which are situated with-

in the old British territory, have been already de-

scribed in the body of this work. The town of

Caudy. Candy was the native capital, previous to the entire

conquest of the island. It is situated in the pro-

vince of Tallanour, in the midst of lofty mountains

covered with thick jungle ; and the passes to it are

narrow, and intersected with close hedges of thorn.

The town itself is mean, and surrounded by a mud
wall of no strength. Its length is about two miles ;

and it consists of one broad street, with numerous
lanes branching from the principal thoroughfares.

The houses are chiefly of mud, thatched with straw

and leaves, with small apertures instead of windows.

At one end of the great street stands the pala^pe, an

immense pile of building, constructed of stone and
wood, and covered over with a species of white ce-

ment. It comprehends within its walls two temples

dedicated to Boodh, or Buddhu,—one Hindoo pa-

goda,—the cemetery of the Kings of Candy,—and

a great variety of arsenals and storehouses. The
surrounding scenery is rich and beautiful. The
land in the neighbourhood is highly cultivated, and
interspersed with villages and rivulets. Some of the

mountains are cleared to their summits, formed into

ridges, and sown with grain ; the valleys are ferti-

lized by assiduous and skilful irrigation, and are

clothed with areca, jack, cocoa-nut, and other trees,

and with fields of paddy and other grain.

Point de Galle, the only other town of which it

seems necessary to give a description, is situated at

the southern extremity of the island, on a low rocky

promontory, backed by several ranges of hills, rising

above one another, and covered with wood. The
fort, in which most of the Europeans reside, is more

than a mile in circumference, and contains a variety

of large and commodious habitations. Europeans

are here much less incommoded by the heat than in

other parts of India ; for although the town is situat-

ed within less than six degrees of the equator, the

temperature is frequently as low as 72° of Fahren-

heit, and never exceeds 86°. The disease, called

Elephantiasis, is said to prevail a good deal among
the poor residents at Point de Galle, and is ascribed

to bad water and insufficient nourishment.

It seems difficult to give a faithful deUneation of

the character of the Ceylonese. In general, they

are mild in their manners, and reserved in their ad-

dress ; not easily roused to resentment and blood-

shed, yet proceeding with extraordinary determina-

tion in the prosecution of their object, when acting

under the impulse of passion. Crimes of the deepest

dye have occasionally been perpetrated among the

lower castes ; but the conduct of the better castes is

generally correct and decorous. They are consum-

mate masters of the art of insinuating themselves into

the good opinion and favour of their superiors ; and

they possess a wonderful degree of address in work-

ing upon the feelings of others, while they can keep

themselves free from every emotion.

Religion. The religion of the Ceylonese consists in the wor-

ship of Boodh, which is also established in the Birnian

empire, and in the kingdom of Siam. This religion

lays claim to great antiquity, and appears to have

Character
of the Cey.

lonese.

existed prior to the Braminical system.; although the Ceylon,

learned are not agreed concerning the age of Boodh, ^"^V^
or Buddhu, or the country in which his religious
doctrines were first promulgated. According to the
mythology of the Ceylonese, this personage, whose
footstep is still to be seen on the top of Adam's
Peak, is said to have descended upon earth, and,,
after having performed a vast number of virtuous^
actions, and been transformed into a great variety of
shapes, to have again ascended into heaven, where he
acts as a mediator with the Supreme Being, and
procures the pardon of his worshippers. Although
the Ceylonese acknowledge the existence of one Su-
preme Being, yet they, dedicate no temples to his
worship; those of Buddhu being superior to all

others. Buddhu is said to have always worn a yel-
low dress; and for this reason his priests still wear a
dress of a similar colour ; and his images, in the tem-
ples, are invariably yellow from the head to the feet.

The religious kalendar of the Ceylonese comprehends
seven other saints or subordinate deities, to each of
whom they erect images, and ascribe peculiar powers
and prerogatives; but their worship is inferior to
that of Buddhu. Some of the Ceylonese temples, or,

pagodas, are magnificent structures, indicating a
much higher degree of excellence in the arts, in
some former period, than the natives at present pos-
sess. Some of these pagodas are endowed with
great revenues, and possess high privileges. The
priests are divided i nto three ranks ; of whom the
highest order is set apart for the worship of Buddhu ;

the others minister to the worship of the inferior

deities. The highest sacerdotal office is not com-
patible with any species of manual labour ; and the
priests, so long as they continue to exercise their

functions, are doomed to the most rigorous celibacy.

But, in the system of Buddhu, the priesthood dees
not constitute a peculiar caste ; nor is the character .

indelible, as among the Bralimins ; on the contrary,,

they are at liberty to renounce their sacred calling,

and to resume their place among the laity.

Christianity was first introduced into Ceylon by,
the celebrated Francis Xavier, in the year 1452 ; and
the Portuguese, so long as they exercised their sway
over the maritime parts of the island, continued to

prosecute the work of conversion by means of their

priests. When the Dutch became masters of the

coast, they endeavoured to substitute the reformed
faith for that of the Church of Rome. In the year

1801, the number of native inhabitants, who pro-

fessed the Protestant faith, was calculated to exceed
342,000 ; while those of the Romish communion
were reckoned to be still more numerous. In 1805,
some missionaries were sent from England, for the

purpose of instructing the Ceylonese in the prin-

ciples of Christianity ; and it is thought that the pro-

pagation of this doctrine would experience much
fewer obstacles in this island than in Hindostan. In

Ceylon, the rites of the ancient religion are said to

be almost totally forgotten ; and the inhabitants,

more ignorant than bigotted, and more simple than

prejudiced, would the more readily admit any re-

ligious impressions, which a devout teacher might

make upon their minds.

A most excellent institution ,of the Dutch, and Schools.
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which redounds highly to their honour and libera-

lity, consisted in the ^stablishn^ent of schools, for

-the instruction of the natives in the elements of use-

ful knowledge, and in the principles of Christianity.

These schools, of which one is erected in every pa-

rish,, a^ipear to have been placed under very judi-

cious regulations. They continued to flourish under

the Dutch ; but when the English obtained posses-

sion of the island in 1796, the salaries of the masters

had been left unpaid for about three years, and the

schools, consequently, fell into decay. The Hon.

Mr North, who became Governor of the island

towards the end of the year 1798, spared no

pains to re-establish them ;
and, under his auspices,

they were increased in number, improved in ma-

nagement, and augmented in usefulness. But the

liberal views and salutary arrangements of this en-

lightened gentleman were unfortunately counteract-

ed, in a great measure, by the ill-judged parsimony

of the British Government, who, in the year 1803,

limited the annual allowance for the schools to the

sum of L. 1500, although the whole saving was

paltry, when weighed against the many and import-

ant advantages resulting from these beneficial esta-

blishments.

The agriculture and manufactures of Ceylon are

at pj-esent by no means in a flourishing state. This

is chiefly owing to a want of capital ; yet the ob-

stacles which now exist might be removed, in a

great measure, by proper encouragement, and a

Judicious direction of the industry of the inhabi-

tants. The soil is rich and fertile, but great part of

it is left waste ; insomuch that the land does not at

present produce the first necessaries of life in suffi-

cient quantity to supply the wants of the population.

Cotton has been ascertained to grow with the great-

est facility, and to produce abundantly. The Nan-
kin, Bourbon, and Brazil cottons have all been

found to succeed; yet there has been hardly any

cotton reared hitherto ; and even the commonest
cloths, for the use of the natives, are imported from

the continent of India.

The principal productions of Ceylon are, 1. The
cinnamon, for which it has long been famous, and

which has attracted the particular attention of the

different European governments that have succes-

sively taken possession of the island. The cinnamon

tree is indigenous to Ceylon, where it grows wild to

a considerable size. The bark of the tree consists

of two coats, or layers, of which the interior consti-

tutes the true cinnamon. This bark, after being

peeled off, is laid in the sun to dry, when it curls

up into rolls, as we commonly see it. The finest

cinnamon is that which is obtained from the younger

and smaller trees ; a coarser sort is derived from the

trees of larger dimensions and greater age. The
cinnamon is collected by a particular caste, called

Challias, who, on this account, enjoy peculiar pri-

vileges. When the bundles or sacks of cinnamon

are stowed on board the ships, black pepper is

strewed over each layer, so as to fill up the inter-

stices ; and both commodities are said to be impro-

ved by this method of stowing. Formerly, the crop

of cinnamon was collected in the forests and jungles,

the greater part of the trees being within the terri-

tories of the king of Candy; but during the latter Ceylon,

period of the Dutch government, attempts were^^'V^*^

made, and ultimately with complete success, to cul-

tivate cinnamon in plantations ; and to their exer-

tions we are indebted for the present flourishing

state of this article of commerce. According to a

calculation made by the Dutch, the annual consump-

tion of cinnamon was estimated at 400,000 lbs.—say

5000 bales, of 80 lbs. each. When the island was

transferred from the English East India Company
to an immediate administration under the Crown

(January 1802), the government entered into a

contract with the Company, by which the lat-

ter acquired the exclusive privilege of exporting

that article from the colony. It was agreed that

the Ceylon government should deliver annually

400,000 lbs. of cinnamon, making 4,324| bales,

each bale consisting of, within a small fraction, 92f
lbs. ; for which the Company granted a credit of

L.60;000, making the price of the cinnamon 3s. fer

lb. The Company farther became bound to give

credit to the colony for the amount of all clear pro-

fits which it should make on that commodity, be-

yond five per cent. No cinnamon, therefore, can

be sold or exported from Ceylon but by the Com-
pany, with the exception of what is rejected by their

agent there. In the year 1806, the Company pro-

posed that 450,000 lbs. should be delivered annual-

ly, at 2s, 6'd. per lb. instead of 400,000, at 3s.;

which the government agreed to ; and this agree-

ment remained in force until 1810, when the parties

reverted to the former contract. In 1814, the Com-
pany agreed to allow to the Ceylon government a

sum of L.200,000 Sterhng for surplus profits oa

their sales of cinnamon ; and to give, in future,

L. 101,000 Sterling annually, instead of L.60,000,

for a supply of 400,000 lbs. of that commodity.

This contract is understood to have been entered

into for seven years. But, in adjusting the accounts,

it will appear that a large deduction must be incur-

red by the colony, in consequence of having very

seldom delivered the stipulated quantity.

2. The cocoa-nut tree, which is perhaps the rich- Cocoa nut

est known in the world. Besides the nut, with itstiee.

milk, this tree produces mirrn,—a mild beverage^

without acidity or powers of intoxication ; toddi/,

from which the spirituous liquor called arack is dis-

tilled ; cocoa-nut oil ; the jagery, a kind of sugar,

manufactured from the mirra; and the coir, from

which ropes are made. The average quantity of

arack exported annually from Ceylon may be stated

at 5200 leagers, of 150 gallons each. The great

markets for this article have hitherto been Madras

and Bombay, with the Malabar and Coromandel

coasts. Within the last three years, some hundreds

of leagers have been brought to England, and sold

from 5s. 6d. to 6s. 6d. fer gallon. 3. The palmyra palmyra

tree, which, after the cocoa-nut tree, is the richest tree,

plant in the east. It requires ten years before it

bears fruit, but, as is asserted, it will continue doing

so for 300 years. This tree contributes in many
ways to feed the lower class of natives in Ceylon.

The fruit, when green, affords a pleasant beverage ;

and, when ripe, a nourishing and wholesome food.

Sometimes the juice of it is expressed, which har-
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dens and is preserved for a long time, and is eaten by
the natives in different ways. Tiie shell and the
fibres, after the juice is pressed out, form excellent
fattening food for cattle ; and if the fruit be put
under ground for two or three months, it strikes
strong roots, which are also good for the food of
man. The value of the tree, when cut down, is

from four to five rix-dollars ; and the annual re-
venue drawn by government from the duties on the
exportation of palmyra timber amounts to about

Arreca Nut. 25,000 rix-dollars. 4. The arreca nut is a very
important article of Ceylon produce, being the best
of the kind in India. The nuts are exported chiefly
to the Coromandel and Malabar coasts ; and the an-
nual revenue derived by government from the duties
on the exportation of this article may be stated at

125,000 rix-dollars. 5. Tobacco, which is culti-

vated in the district of Jafnapatam, of a peculiar
quality, and prepared in a particular manner for
chewing. 6. Ceylon produces various sorts of wood,
of the finest and richest kinds, for cabinet-making.
The scarcest and dearest is the calamander, of a hard
and close grain, beautifully veined with different

shades of black and brown. The homander greatly
resembles it, but the veins are not so fine. The ream
wood has also very beautiful veins of thesame colours,
but smaller and more regularly striped. The jack-
ivood very much resembles mahogany, and is used
for the same purposes. The ebonj/ and satin woods
are well known. The sappan wood is a kind of
log-wood, used for dyeing cotton cloth of a fine

red, or rather very deep orange colour. 7. The
pearl-fishery has been particularly described in

the Encyclopcedia. 8. Ceylon is rich in precious
stones. Of these the most valuable are, the oriental

sapphire, topaz, ruby, amethyst, and blue sapphire ;

the cafs-eye, which is the finest known of that kind

;

the tourmaline, of every shade ; the amethyst, which
is superior in brilliancy to that of Brazil ; the cinna-
mon stone ; the garnet, and the moon-stone, which is

a species of opal. Ceylon also produces the finest

jet and crystal of different tinges. Pepper, coffee,

and cardamom, are likewise cultivated in Ceylon
;

but these productions, it is said, are not indigenous,
having been introduced by the Dutch, who also

made unsuccessful attempts to rear the silk-worm,
and cultivate the mulberry-tree.

As there are no manufactures of any consequence,
the commerce of the island consists in the export-
ation of its natural productions, and the import-
ation chiefly of rice and other grain, and cloth.

The following table will show the respective value
of the whole exports and imports, during a period
of five years, with the amount of the duties an-
nually collected by Government. The sums are

expressed in rix-dollars.

Precious
Stones.

Pepper,
Coffee,

and Carda-
niOD).

Commerce.

1809,

1810,

1811,

1812,

1813,

Exports.

2,660,795

2,777,997
2,781,633

2,442,895

2,443,940

Imports.

2,635,235

3,112,748

3,574,313

4,215,399

6,378,739

Duties.

440,327
480,433

461,495
410,185

408,819

Ceylon.

From this table it will appear that there is a con-
siderable commercial balance against Ceylon. This
is occasioned by the great annual importations of
rice and cloth ; and it might be removed by giving
greater encouragement to the cultivation of grain,
and by the introduction of cotton, and the manu-
facture of that article into clothing for the natives.
For these purposes our new acquisitions are emi-
nently adapted. The Candian territory has always
produced more rice than was wanted by its inha-
bitants; and cotton grows most luxuriantly in the
interior of Ceylon. Nothing, in short, is wanted but
industry and capital to render Ceylon perfectly in-

dependent for food and clothing.

The relative amount of the revenue and expen- Revpenue
diture of the Colonial Government, during the years and Expen
1811 and 1812, was as follows : diturre.

1811,

1812,

Revenue.

2,926,228 R.ds.

3,028,446

Expenditure.

3,336,038 R.ds.

3,399,726

The balances constituted by the excess of the ex-
penditure beyond the revenue have been covered by
the issue of debentures

; by the sums paid into the
treasury by civil servants, for the civil fund, and bor*
rowed by Government

; by some balances that re-

mained in favour of the Ceylon Government, in the
hands of its agents at the presidencies of India ; and
by anticipating some of the public resources, which
are understood to have been afterwards made good
by the revenue of the pearl-fishery, in 1813. A con-
siderable saving to the revenue might probably be ef-

fected by means of an improved method of collec-

tion, and by a diminution of the number of civil ser-

vants. But the greatest advantage would undoubt-
edly be derived from a well-directed attention to the
improvement of the resources of this important co-
lony, by stimulating the industry of its inhabitants,

and encouraging the cultivation of its various articles

of produce.—See Lord Valentia's Travels ; Asiatic

Atmual Register ; The History of Ceylon, by Phila-

lethes, London, 18J7; and particularly the follow-

ing instructive work : A View of the Agricultural,

Commercial, and Financial Interests of Ceylon, by
Anthony Bertolacci, Esq. London, I8I7. (11.)

CHEMICAL ANALYSIS. See Decomposi-
tion, Chemical.

END OF VOLUME SECOND.
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