Encyclopaecvia Britannica:

DICTIONARY

OF

ARTS, SCIENCES, AND MISCELLANEOUS
LITERATURE;

ENLARGED AND IMPROVED.

THE SIXTH EDITION.

Jlustrated with nearlp siv bundred Engrabings.

VOL. XIIIL

INDOCTI DISCANT ; AMENT MEMINISSE PERITI.

EDINBURGH:
PRINTED FOR ARCHIBALD CONSTABLE AND COMPANY ;
AND HURST, ROBINSON, AND COMPANY, 90, CHEAPSIDE,
LONDON.

1823.



AE

ES
| 4.3
V.3



s .

WaLForpr

“Waterial,
Material-
ists.

Definition
-©of mathe-
matics.

/D-2-6¢

10T~ 12 D
ALl \Vol,

ENcycLorZ£DIA BRITANNIC.A.

M AT
MATERIAL, denotes something composed of

matter. In which sense the word stands
opposed to immaterial. See MATTER and META-
PHYSICS.

MATERIALISTS, a sect in the ancient church,
comnosed of persons who, being prcpossessed with that
maxim in the ancient philosophy, Ez nikilo nilul fit,
¢ Out of nothing nothing can arise,” had recourse to an
internal matter, on which they supposed God wrought
in the creation ; instead of admitting God alone as the
sole cause of the existence of all things. Tertullian vi-

M A T

gorously opposes the doctrine of the materialists in his Material-

treatise against Hermogenes, who was one of their
number.

MATERIALISTS is also a pame given to thase who
maintain that the soul of man is material ; or that the
principle of perception and thought is not a substance
distinct from the body, but the result of corporeal orga-
nization : See METAPHYSICS. There are others, call-
ed by this name, who have maintained that there is
nothing but matter iu the universe ; and that the Deity -
himself is material. See SpIN0ZA.

MATHEMATICS.

MATHEMATICS is divided into two kinds, pure
and mirved. In pure mathematics magnitude is
considered in the abstract ; and as they are founded on
the simplest notions of quantity, the conclusions to
which they lead have the same evidence and certainty
as the elementary principles from which these conclu-
sious are deduced. This branch of mathematics com-
prehends, 1. Arithmetic, which treats of the properties
of numbers. 2. Geometry, which treats of extension
as endowed with three dimensions, length, breadth, and
thickness, without considering the physical qualities
inseparablé from bodies in their natural state. 3. A/-
gebra, sometimes called universal arithmetic, which
compares together all kinds of quantities, whatcver be
their value. 4. The direct and inversc method of Flug-
ions, (called on the continent, the differential and inte-
gral calculi), which consider magnitudes as divided in-
to two kinds, constant and variable, the variable magni-
tudes being generated by motion ; and which deter-
mines the value of quantities from the velocities of the
motions with which they are generated. Mized Mathe-
matics is the application of pure mathematics to certain
established physical principles, and comprehends all the
physico-mathematical sciences, namely, 1. Meckanics ;
2. Hydrodynamics ; 3. Optics ; 4. Istmnomy ; 5. A-
coustics ; 6. Electricity ; and, 4. Magnetism. The hi-
story of these various branches of science having been
given at full length, we shall at present direct the at-
tention of the reader to the origin and progress of pure
mathematics.

2. In attempting to discover the origin of arithmetic

Vor. XIII. Part I.

and geometry, it would be a fruitless task to conduct
the reader into those ages of fable which preceded the
records of authentic history. Our means of informa-
tion upon this subject are extremely limited and im-
perfect ; and it would but ill accord with the dignity
of a science whose principles and conclusions are alike
irresistible, to found its history upon conjecture and -

ists.

fable. But notwithstanding this obscurity in whichnqye (o
the early history of the sciences is enveloped, one thing ences oci-
appears certain, that arithmetic and geometry, and some ginated in

of the physical sciences, had made considerable
in Egypt, when the mysteries and the theology of that -
favoured kingdom were transplanted ioto Greece. It
is highly probable that much natural and moral know-
ledge was taught in the Eleusinian and Dionysian my-
steries, which the Greeks borrowed from the Egyptians,
and that several of the Grecian philosophers were in-
duced by this circumstance to travel into Egypt, in
search of those higher degrees of knowledge, which an
acquaintance with the Egyptian mysteries had taught

Egypt.

them to anticipate. 'We accordingly find Thales and 4 ¢, 640.
Pythagoras successively under the tuition of the Egyp- A. C. sg0.

tian priests, and returning into Greece loaded with the
intellectual treasures of Egypt. By the establishment

of the Ionian sehool at Miletus, Thales instructed his Discoveries

countrymen in the knowledge which he had received, of Thales.

and gave birth to that spirit of investigation and dis- .
covery with which his followers were inspired. He
taught them the method of ascertaining the height of
the pyramids of Memphis by the length of their

shadows ; and there is rcason to believe that he was the
+ ferst



dus and Ze-
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first who employed the circuinference of a circle for the
mensuration of angles. . That hc was the author of
greater discoverics, which have been cither lost or
ascribed to others, there can be little doubt ; but these
are the only facts in the history of Thales which time
has spared.

Discoverics 3. The science of arithmetic was one of the chief

of Pytha- pranches of the Pythagerean discipline. Pythagoras

goras. attached several mysterious virtues to certain ccnibina-
tions of numhers. He swore by four, which he regard-
ed as the chief of numbers. In the number tArce he
supposed many wonderful properties to exist ; and he
regarded a knowledge of arithmetic as tho chief good.
But of all Pythagoras’s discoverics in arithmetic, none
have geached our times but his multiplication table. In
geometry, however, the philosopher of Samos seems to
have been more successful. The discovery of the ce-
lebrated proposition which forms the 47th of the first
hook of Euclid’s Elements, that in every right-anglcd
triangle the square of the side subtending the right
angle is cqual to the sum of the squares of the other
two sides, has immortalized his name ; and whether we
consider the inherent beauty of the proposition, or the
extent of its application in the mathematical sciences,
we cannot fail to class it among the most important
truths in geometry. From this propoesition its author
concluded that the diagonal of a square is incommen-
surate to its side ; and this gave occasion to the dis-
covery of scveral Ecncral propertics of other incom-
mensurate lines and numbcers. *

4. In the time which clapsed between the birth of Py-
thagoras and the destruction of the Alexandrian school,
the mathematical sciences were cultivated with great
ardour and success. Many of the clementary propositions
of geometry were discovered during this period ; but
history docs not cnable us to refer each discovery to its
proper author. The method of letting fall a perpend:-
cular upon a right linc from a given point (Euclid, B. I.
prop. xi.) ;—of dividing an angle into two equal parts,
(Euclid, B. L. prop. ix% 5 and of making an angle cqual

. . to a given angle, (Euclid, B. L. prop. xxiii.) were in-
Discoverics yepted by Ocnopidus of Chios. About the samc time
of Ocnopi- Zenodorus, some of whose writings have been preserved
by Theon in his commentary on Ptolemy, demonstrated,
in opposition to the opinion then entertained, that iso-
perimetrical figures have equal areas. Coeval with this
discovery was the theory of regular bodics, for which
we are indebted to the Pythagorean school.

§. About this time the celcbrated problem of the du-

:{::do}“;‘,; plication of the cube began to occupy the attention of
duplication the Greek geometers. In this problem it was required
of the cube to construct a cube whose solid content should be
double that of a given cube ; and the assistance of no
other instrument but the rule and compasses was to he
employed. The origin of this problem has becn a-
scribed by tradition to a demaund of one of the Grecian
deitics. The Athenians having offered some affront to
Apollo, were afflicted with a dreadful pestilence ; and
upon consulting the oracle at Delos, received for an-
swer, Double tle ultar of Apolls. The altar alluded to
happened to be cubical ; and the problem, supposed to
he of d3.ine origin, was investigated with ardour by the
Greck geometers, thongh it afterwards baffled all their
acuteness. The solution of this difficulty was attempt-
ed by Hippocrates of Chios. He discovered, that if

nodorus.

The cele-

und inves-

ﬁgu!cd-

A €. 450.

MATHEMATICS.

two mean proportionals could be found between the

side of the given cube, and the double of that side, the

first of these proportionuls would bLe the side of the

cube sought. In order to cffcct this, Plato invented an
instrument composed of two rules, on€ of which moved

in grooves cut in two arms at right angles to the

other, so as always to continue parallel with it ; but as

this method was mechanical, and likewise supposed the
description of a curve of the third order, it did not sa-

tisfy the ancient geometers. The doctrine of conic Conie scc-
sections, which was at this time introduced into geo- tions disco-
metry by Plato, and which was so widely extended ”;"i:et?) by
to receive the name of the Aigher geometry, was success- 5 ¢, 30,
fully employed in the problem of doubling the cube.
Menechmus found that the two mean proportionals men-

tioned by Hippocrates, might be considered as the ordi-

nates of two conic sections, which being constructed ac-

cording to the conditions of the problem, would intersect

onc another in two points proper for the solution of the

problem. The question having assumed this form, gave

rise to the theory of geometrical loci, of which so many
impartant applications have been made. In doubling

the cube, -therefore, we have only to employ the iustru-

ments which have been invented for describing the

conic sections by onc continued motion. It was after-

wards found, that instead of employing two conic sec-

tions, the problem could be solved by the intersection of

the circle of the parabola. Succeeding geometers cm-

ployed other curves for this purpose, such as the con- A. C. 280.
choid of Nicomcdes and the cissoid of Diocles, &c. A C. 46°.
An ingcnious method of finding the two mean propor-

tionals, without the aid of the conic sections, was after- A. D. 4co.
wards given by Pappus in his mathematical cellectians.

6. Another cclebrated problem, to trisect an angle, The trizec-
was agitated in the school of Plato. It was found that “°“|°" an
this problem depended upon principles analogous to those *"8'™
of the duplication of the cube, and that it could be con-
structed either by the intersection of two conic sections,
or by the intersection of a circle with a parabola.
‘Withont the aid of the conic scctions, it was recuced to
this simple proposition :—To draw a line to a semicircle
from a given point, which line shall cut its circumfer-
ence, and the prolongation of the diameter that forms
its base, so that the part of the line comprehended be-
tween the two points of intersection shall be equal to
theradius. From this proposition several casy construc-
tions may be derived. Dinostratus of the Platonic
school, and the cotemporary of Menechmus, invented a
_curve by which the preceding problem might be solved.

It had the advantage also of giving the multiplication of
an angle, and the quadrature of the circle, from which
it derived the name of quadratrix.

7. While Hippocrates of Chios was paving the way Hippo
for the method of doubling the cube, which was after- fmtcs's
wards given by Pappus, ke distinguished himself by the , "¢ 450
quadrature of the lunule of the circle ; and had from
this circumstance the bonour of being the first who found
a curvilineal area equal to a space bounded by right
lines. He was likewise the author of Flements of
Gcometry, a work, which, though highly approved of by
his cotemporarics, has shared the same fate with some
of the most valuable productions of antiquity.

8. After the conic sections had becn introduced into
geometry by Plato, they received many important ad-
ditions from Eudoxus, iicncchmus, and Aristeus.l The -

atter
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A. C. 380. latter of these philosophers wrote five books on conic
sections, which, unfortunately for science, have not
A. C. 300. reached our times.
Flementsof 9+ About this time appeared Euclid's Elements of
¥uclik.  Geometry, a work which has been employed for 2000
years in teaching the principles of mathematics, and
which is still reckoned the most complete work upon the
subject. Peter Ramus has ascribed to Theon both the pro-
positions and the demonstrations in Euclid. It has been
the opinion of others that thc propositions belong to
Euclid, and the demonstrations to Theon, while others
have given to Euclid the honour of both. [t seems most
probable, however, that Euclid merely colleeted and ar-
ranged the geometrical knowledge of the ancients, and
. that he supplied many new propositions in order to form
that chain of reasoning which runs through his cle-
ments. This great work of the Greek geometer con-
sists of fifteen hooks: the eleven first books contain the
elements of pure geometry, and the rest contain the
general theory of ratios, and the leading properties of
commensurate and incommensurate numbers. "

; ses 10. Archimedcs, the greatest geometer among the an-
3' ,':shej'.m cients, flourished abouthnalf ag::entury after Euclid.
medes.  He was the first who found the ratio between the dia-
4. C. 250. meter of a circle and its circumference ; and, by a me-

thod of approximation, he determined this ratio to be as
7 to 22. This result was obtained by taking an arithme-
tical mean between the perimeters of the inscribed and
circumscribed polygon, and is sufficiently accurate for
every practical purpose. Many attempts have since
been made to assign the precise ratio of the circumfer-
ence of a circle to its diameter ; but in the present state
of geometry this problem does not seem to admit of a
solution. The limits of this article will not permit us
to enlarge upon the discoveries of the philosopher of
Syracuse. We can only state, that he discovercd the
superficies of a sphere to be equal to the convex surface
of the circumseribed cylinder, or to the area of four of
its great circles, and that the solidity of the sphere is
to that of the cylinder as 3 to 2. I'{e discovered that
the solidity of the paraboloid is one half that of the cir-
cumscribed cylinder, and that the area of the parabola
is two thirds that of the circumscribed rectangle ; and
he was the first who pointed out the method of drawing
tangents and forming spirals. These discoverics are
contained in his works on the dimension of the circle,
on the spherc and cylinder, on conoids and spheroids,
and on spiral lines. Archimedes was so fond of bis
discovery of the proportion between the solidity of the
sphere and that of the cylinder, that he ordered to be
placed upon his tomb a sphere inscribed in a cylinder,
and likewise the numbers which express the ratio of
thesc solids.
Discoveries  11. While geometry was thus advancing with such
of Apollo- rapid steps, Apollonius Pergicus, so called from being
nius. born at Perga in Pamphylia, followed in the steps of
4. £ 200 Archimedes, and widely extended the boundaries of
the scicnce. In addition to several mathematical works,
which are now lost, Apollonius wrote a treatise on the
theory of the conic sections, which contains all their
properties with relation to their axcs, their diamcters,
and their tangents. He demonstrated the celebrated
theorcm, that the parullelogram described about the
two cenjugate diameters of an ellipse or hyperbola is

L

equal to the rectangle described round the two axcs,
and that the sum or difference of the squares of the two
conjugate diameters are cqual to the sum or differcnce
of the squares of the two axcs. In his fifth book he de-
termines the greatest and the least lines that can be
drawn to the circumferences of the conic sections from
a given point, whether this point is situated in or out
of the axis.  This work, which contains everywhere
the deepest marks of an inventive genius, procured for
its author the appellation of the Great Geometcr.

12. 'There is some reason to believe, that the Egyp-Menclans
tians were a little acquainted with plane trigonometry ; writes on
and there ¢an be no doubt that it was known to the :P."'“l(‘l
Grecks.  Spherical trigonometry, which is a more diffi- " p° :;
cult part of geometry, does not seem to have made any i
progress till the time of Menelaus, an excellent geo-
metrician and astronomer. In his work on spherical
triangles, he gives the mcthod of constructing them,
and of resolving most of the cases which were necessary
in the ancient astronomy. An introduction to sphc- Theodo-
rical trigonometry had already becn given to the world sius's sphe.
by Theodosius in his Treatise on Spherics, where he®c*
cxamines the rclative properties of different circles 4. C. 6o.
formed by cutting a sphere in all directions.

13. Though the Greeks had made great progress in Profres: of
the science of geometry, they do not seem to have analysis.
hitherto considcred quantity in its general or abstract
statc. In the writings of lllato we can discover some-
thing like traces of geometrical analysis; and in the
seventh proposition of Archimedes’s work on the sphere
and the cylinder, these traces are more distinctly mark-
ed. He reasons about unknown magnitudes as if they
were known, and he finally arrives at an analogy, which,
when put into the language of algebra, gives an equa-
tion of the third degree, which leads to the solution of
the problem. .

14. It was reserved, however, for Diophantus to lay The analy-
the foundation of the modern analysis, by his invention 5is of inde-
of the analysis of indeterminate problems ; for the me- t¢rminate

.n® . . problems
thod which he cmployed in the resolution of thesc pro- [, ented vy
blems has a striking analogy to the present mode of re- Diophan-
solving equations of the 1st and 2d degrees. He wastus.
likewise the author of thirteen books on arithmetic, se-4- D- 35
veral of which are now lost. The works of Diophantus
were honoured with a commentary by the beautiful and
lcarned Hypatia, the daughter of Theon. The sameA. D. 410.
fanaticism which led to the marder of this accomplished
female was probably the cause that her works have not
descended to postenity.

15. Near the end of the fourth century of the Chris- Mathema-
tian cra, Pappus of Alexandria published his mathe- tical collec.
matical collections, a work which, besides many nev tions of
propositions of his own, contains the most valuable pro- Pappus.
ductions of ancient geometry. Out of the cight books a. D. 420.
of which this work consisted, two have been lost ; the
rest are occupied with questions in geometry, astrono-
my, and mechanics.

16. Diocler, whom we have already had occasion to Discoveries
menticn as the inventor of the cissoid, discovered theof Diocles.
solution of a problem proposed by Archimedes, viz. to
cut a sphere by a plance in a given ratio.  The solution
of Diocles has been conveyed to us by Eutocius, who
wrote commentaries on some of the works of Archi-

medes and Apollonius, A. D. 520. About the time
Az

of
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and Sere-  of Diodles flourished Serenus,. who wrote two books on
nus. the cylinder and cone, which have been published at the
eud of Halley's edition of Apollanius. :

17. Geometry was likewise indebted to Proclus, the
head of the Platonic school at Athens, not only from his
patronage of men of science, but his commentary on the
first book of Euclid. Mathematics were also cultivat-
by Marinus, the author of the Introduction to Euclid’s
Data ;—by Isidorus of Miletus, who was a disciple of
Proclus, and.by Hero the younger, whose work, en-
titled Geodesia, contains the method of determining the
‘area of a triangle from its three sides.

18. While the mathematical sciences were thus flou-
rishing in Greece, and were so successfully cultivated
by the philosopbers of the Alexandrian school, their very
existence was threatened by one of those great revolu-
tions with which the world has been convulsed. The
dreadful ravages which were committed by the succes-
sors of Mahomet in Egypt, Persia, and Syria, the de-
struction of the Alexandrian library by the caliph
Omar, and the dispersion of a number of those illustrious
men who had flocked to Alexandria as the cultivators
of science, gave a.deadly blow to the progress of geor
metry. When the fanaticism of the Mahometan reli-
gion, however, had subsided, and the termination of
war bad turned the minds of the Arabs to the pursuits
of peace, tlre arts and sciences engaged - their aflection,
and they began to kindle those very intellectual lights
which they had so assiduously endeavoured to extinguish.
The works of the Greek geometers were studied with
care ; and the arts and sciences reviving under the aus-
pices of the A‘)'abs, were communicated in a more ad-
vanced condition to the other nations of the world.

19. The system of arithmetical notation at present
adopted in every civilized country, had its origin among
A-D. g60. the Arabs. Their system of arithmetic was made known

to Europe by the famous Gerbert, afterwards Pope Syl-
vester 1I. who travelled into Spain when it was under
the dominion of that nation.

20. The invention of algebra has been ascribed to the
Arabs by Cardan and Wallis, from the circumstance of
their using the words square, . cube, quadrato-quadra-
tum, &ec. instead of the 2d, 3d, 4th, &c. powers as
employed by. Diophantus, Baut whatever truth there
way be in this supposition, it appears that they were
able to resolve cubic, and even biquadratic cquations,
as there is in the Leyden library, an Arabic MS. en-
titled ¢ The Algebra of Cubic Equations, or the Solu-
tion of Solid Problems.”

Labours of
Pro-lus.
A. D. goo.

Destruc-
tion of the
AMexan-
drian li-
brary.

Revival of
science.

Progressof  21. The various works of the Greek geometers were
;,’:e *:;:]be’ translated by the Arabs, and it is through the medium
g -

of an Arabic version, that the fifth and sixth.books of
Apollonius have descended to our times. Mahomet Ben
Musa, the author of a work on Plane and Spherical
"Figures, and Geber Ben Aphla, who wrote a commen-
tary on Plato, gave a ncw form to the plane and spheri-
- cal trigonometry of the ancients. By reducing the
theory of triangles to a few propositions, and by substi-
tuting, instead of the chords of doable arcs, the sines of
the arcs themselves, they simplified this important branch
of geometry, and contributed greatly to the abridge-
ment of astronomical calculation. A treatise on the
art of surveying was likewise written by Mahomet of
Bagdad. .

23. After the destruction of tbe Alexandrian school

Hy.

founded by Lagus, one of the successors of Alexander,

the dispersed Greeks continued for a while to cultivate

their favourite sciences, and exhibited some marks of

that genius which had inspired their forefathers. 'T'he Moscho-
magic squares were invented by Moschopules, a disco-pulos's di e
very more remarkable for its ingenuity than for itscovery of
practical use. The same subject was afterwards treated | ° "8
b{ Cornelius Agrippa in his work on occult philoso- 4

phy; by Bachet de Meziria., a learned algebraist,

about the beginning of -the 17tu century, and in later

times by Frenicle de Bessi, M. Poignard of Brussels,

De la Hire, and.Sauveur.

23. The science of pure mathematics advanced with Algebra ime
a doubtful pace during the 13th, 14th, and 15th centu- troduced
ries. The algebra of the Arabians was introduced in-}™q Italy .
to.Italy by Leonard of Pisa, who, in the course of his o} piea
commercial speculations in the east, had considerable 1202, 1228.
intercourse with the Arabs. A work on the Plani
sphere, and ten books on arithmetic, were written by
Jordanus Nemorarius. The Elements of Euclid wereA.D. 1230.
translated by €ampanus of Novara. A work on alge-A.D. 1250
bra, entitled Summa de Arithmetica, Geam-tria, Pro-
portione et Proportionalitate, was published by Lucas
Paceioli ; and about the same time appeared Regiomon-
tanus’s treatise on trigonometry, which contains the me-
thod of rcsolving spherical triangles in general, whenA.D. 1494.
the three angles or three sides are known.

24. During the 16th century, algebra and geometry
advanced with rapidity, and received many new disco-
veries from the Italian philosephers. The formula forA,D. 1505.
the solution of equations of the third degree was dis-4-D- 1535-
covered by Scipio Ferri professor of mathematics at
Bologna, and perhaps by Nicholas Tartalea of Brescia ;
and equations of the fourth order were resolved by
Lewis Ferrari, the disciple of Hieronymus Cardan of
Bononia. This last mathematician published nine books
of arithmetic in 1539 ; and in 1545, he added a tenth,
containing the doctrine of cubic equations which he had
received 1n secrecy from Tartalea, but which he had
so improved as to render them in some measure his own.

The commen rule for solving cubic equations still goes
by the name of Cardan’s Rule.

25. The irreducible case in cubic equations was suc- Discoveries
cessfully illustrated by Rapbael Bombclli of Bologna. of Bombel-
He has shown in his algebra, what was then considcred AD
as a paradox, that the parts of the formula which repre-"" " '57%"
sents each root in the irreducible case, form, when taken
together, a real result ; but the paradox vanished when
it was seen from the demonstration of Bombelli that the
imaginary quantities contained in the two numbers of
the formula necessarily destroyed each other by their
opposite signs. Ahbout this time Maurolycus, a Sici- Labours of
lian mathematician, discovered the method of summing Mauroly-
up several serieses of numbers, such as the series 1, 2, cus.

35 4, &c.3 1, 45 9, 16, &c. and the series of triangu- gl"e': 1494.
jar numbers, 1, 3, 6, 10, 15, 21, &c. 1579-

26. The science of analysis is under great obligations Discoveries
to Francis Vieta, a native of France. He introducedof Vieta
the present mode of notation, called /iteral, by ‘employ- Born 1540.
ing the Ictters of the alphabet to represent indcfinite Died 16e3.
given quantities ; and we are also indebted to him for
the method of transforming one cquation intq another,
whose roots are greater or less than those of the origi-
nal equation by a given quantity; for the method of
multiplying or dividing their roots by any given num-

ber,
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Ser, of depriving equations of the second term, and of
freeing them from fractional coeflicients. The method
which he has given for resolving equations of the third
and fourth degree is also new and ingenious, and his
mode of obtaining an approximate solution of equations
of every order is entitled to still higher praise. We
are also indebted to Vieta for the theory of angular
sections, the object of which is to find the general ex-
pressions of the chords or sines for a series of arcs that
are multiples of each other.
Logarithms 27 Whilc analysis was making such progress on the
invented by contiment, Baron Napier of Merchiston 1n Scotland was
Baron Nu- bringing to perfection his illustrious discovery of the /o-
%'z:n tezo, Barithums, a set of artificial numbers, by which the most
Dicd 13;’7: tedious operations in multiplication and division may be
performed merely by addition and subtraction. 'This
discovery was published at Fdinburgh in 1614 in his
work entitled Logarithmorum Canonis Descriptio, seu
Arithmetica Supputationum Airabilis Abbreviatio. It
is well known that therc is such a correspondence be-
tween every arithmetical and geometrical progression,
O I, 2, 3 4 5 6
1. 2, 4 8, 16, 32, 64,} that any terms of
the geometrical progression may be multiplied or divided
by merely adding or subtracting the corresponding
terms of the arithmetical progression ; thus the product
of four and eight may be found by taking the sum of
the corresponding terms in the arithmetical progression,
viz. 2 and 3, for their sum § points out 32 as the pro-
duct of )4 and 8. The numbers o, 1, 2, 3, &ec. are
therefore the logarithms of 1, 2, 4, 8, &c. The
choice of the two progressions being altogether arbi-
trary, Baron Napier took the arithmetical progression
which we bave given above, and made the term o cors
respond with the unit of the geometrical progression,
which he regulated in such a manner that when its
terms are represented by the abscissee of an equilateral
hyperbola in which the first absciss and the first ordi-
nate are each equal to 1, the logarithms are represent.
Tablesof €d by the hyperbolic spaces. In consequence, however,
tegarithms of the inconvenience of this geometrical progression,
computed Baron Napier, aftcr consulting upon the subject with
by Mr Henry Briggs of Gresham College, substituted the de-
Boges. cuple progression, 1, 10, 100, 1009, of which o, 1, 2,
3, 4, &ec. are the logarithms.. Nothing new remained
but to construct tables of logarithms, by finding the lo-
garithms of the intermediate numbers between the terms
A D, 1618, of the decuple progression. Napier, however, died be-
fore he was able to calculate these tables ; but his loss
was in some measure supplied by Mr Briggs, whoapplied
himself with zeal to this arduous task, and published in
1618 a table of the logarithms of all numbers from 1 to
1000. In 1624 he published another-table centaining
the logarithms from 1000 to 20,000, and from go,000
to 100,000. The defects in Briggs’s tables were filled
up by his friends Gellibrand and Hadriaa Vlacq, who
also published new tables containing the logarithms of
sines, tangents, &c. for go degrees.
Discoveries , 28+ During the time when Napier and Briggs were
of Harriot doing honour to their country by completing the system.
Born 1560. of logarithms, algebra was making great progress in
Dicd 1621. the hands of our countryman Harriot., His Artis ana-
lytice Praxis, which.appeared in 1620, contains, along
with the discoveries of its author, a complete view of
the state of algebra. He simplified the notation by

3

viz.

substituting small letters instead of the capitals introdu-
ced by Vieta; acd be was the first who showed that
every cquation beyond the first degree may be consider-
ed as produced by the multiplication of as many simple
equations as there arc units in the exponcnt of the high-
est power of the unknown quantity. Irom this he de-
duced the rclation which exists betw.en the roots of
an equation, and the coeflicients of the terms of which
it consists.

29. About the same time, a foreign author named Fer- Ferne? first
nel, physician to King Henry IL. of France, had thegives the
merit of being the first who gave the measurc of the:’l';:“:‘::h‘"
carth. By reckoning the number of turns made by a )
coach-wheel from Amiens to Paris, till the altitude of

“the pole star was increascd one degree, he estimated the
length of a degrec of the meridian to be §6,746 toises,
which is wonderfully near the truth. e also wrote a
work on mathematics, entitled De Proportionibus.—
About this time it was shown by Peter Metius, a Ger- pfeqiue
wman mathematician, that if the diameter of a circle be finds
113, its circumference will be 355. 'This result, somare cor-
very near the truth, and expressed in so few figures, ﬁ: ;‘“m‘
has preserved the name of its author. crs for the
preserve diamcter
36. The next author, whose labours claim our atten- and circum-
tion, is the illustrious Descartes. We do not allude toference of a
those wild and ingenious speculations by which thiscircle:
philosopher endeavoured to explain the celestial pheno- Discoveries
mena; but to these great discoveries with which he en- :f‘ rﬁ :’;n
riched the kindred sciences of algebra and geomctry. gjgeira.
He introduced the present method of marking thehorn 1566.
powers of any quantity by numerical exponents. He Died 165°¢
first explained the use of negative roots in equations,
and showed that they are as real and useful as positive
roots, the only diflerence between them being founded .
on the different manner in which the corresponding
quantities are considered. He pointed out the method
of finding the number of positive and negative roots in
any cquation where the roots are rcal; and developed
the method of indeterminates which Vieta had obscure-
ly binted at.
31. Though Regiomontanus, Tartalea, and Bombelli,
had resolved several geometrical problems by means of
algebra, yet the general method of npplyin;i)geometry
to algebra was first given by Vieta, Itis to Descartes, jr. axtends
however, that we are indebted for the beautiful and ex- the upplica.
tensive use which he made of his discovery. His me-tion of al-
thod of representing the nature of curve lines by equa-8¢bra :°
tions, and of arranging them in different orders accord- 5°°"*'"™
ing to the equations which distinguished them, opened
a vast field of inquiry to subsequent mathematicians ;
and -his methods of constructing curves of double cur-
vature, and of drawing tangents to curve lines, have
contributed much to thc progress of geometry. The
inverse method of tangents, which it was reserved for
the fluxionary calculus to bring to perfection, originated
at this time in a problem which Florimundus de Beaune
proposed to Descartes. It was required to construct a s, p, 16470
curve in which the ratio of the ordinate and subtangent
should be the same as that of a given line to the por-
tion of the ordinate included between the curve and a
line inclined at a given angle. The curve was con-
structed by Descartes, and several of its properties de-
tected, but he was unable to accomplish the complete 4 p, 1653,
solution of the problem. These discoveries of Descartes

were studied and improved by his successors, among.
whom



whom we may nuaber the cclebrated Hudde, who
published in Schooten’s commeutary on the geometry of
Descartes, an exccllent method of determining if an
equation of any order contains svveral cqual roots, and
of discovering the roots which it contains.

Disco- 32. The celcbrated Pascal, who was equally distin-
veries of  gushed by his literary and his scientific acquirements,
};:2‘:.613 extended the boundaries of analysis by the invention of

Dicd 1662, his arithmetical triangle. By mcans of arbitrary num-
’ bers placed at the vertex of the triungle, be forms all
the figurate numbers in succession, and determines the

ratio between the numbers of any two cascs, and the va-

rious sums resulting from the addition of all the numbers

of one rank taken in any possible direction. This in-

genious invention gave rise to the calculation of proba-

bilities in the theory of games of chance, and formed
the foundation of an excellent treatise of Huygens, en-
titled De Ratiociniis in Ludo Alce, published in 16§7%.

33. Several curious propertics of numbers were at the

Di
ve.:ice:‘of samc time discovered by Fermat at Toulouse. In the
Fermat.  theory of prime numbers, particularly, which had first
m 132% been considered by Eratosthencs, Fermat made great

83 discoveries ; and 1n the doctrine of indeterminate pro-
blems, he seems to have been deeply versed, having re-

published the arithmetic of Diophantus, and enriched it-

with many valuable notes of bis own. He invented
the method of discovering the marima and minima of
variable quantitics, which serves to determine the tan-
nts of geometrical curves, and paved the way for the
vention of the fluxionary calculus.
Cavaleri's  34. Another step towards the discovery of fluxions
method of was at this time made by Cavaleri in his geometry of
";d"‘"u“ indivisibles. In this work, which was published in 163,
1035 its author supposes every plane surface to consist of an
infinite number of planes; and he lays it down as an
axiom, that these infinite sums of lines and surfaces have
the same ratio when compared with the unit in each
casc as the superficies and solids to be measured. This
ingenious method was employed by Cavaleri in the
quadrature of the conic sections, and in the curvature of
solids gencrated by their revolution ; and in order to
prove the accuracy of his theory, he deduced the same
results from different principles.
The same  3§5. Problems of a similar kind had been solved by
subject dis- Fermat and Descartes, and now occupied the attention
;{'o‘f“d""{ of Roberval. The latter of these mathematicians began
1634 his investigation of this subject about a year before the
publication of Cavaleri’s work, and the methods which
both of them employed were so fay the same as to be
founded on the principles of indivisibles. In the mode,
however, which Roberval adopted, plancs and solids
were considered as composed of an infinite number of
rectangles, whosc altitudes and the thickness of their
sections were infinitely small.—By means of this method,
Roberval determined the area of the cycloid, the cen-

tre of gravity of this area, and the solids formed by its-

revolution on its axis and base. He also invented a
gencral method for tangents, similar in metaphysical
principles to that of fluxions, and applicable both to
mechanical and geometrical curves. B{ means of this,
he determined the tangents of the cycloid; but there
were some curves which resisted its application. Con-
sidering every curve to be gencrated by the motion of a
point, Roberval regarded this point as acted upon at
every instant with two vclocities ascertained from the
1
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nature of the curve. IHe constructed a parallelogram
having its sides in the same ratio as the two velocitics ;
and he assumes as a principle, that the direction of the
tangent must fall on the diagonal, the position of which
being ascertained, gives the position of the tangent.

36. In 1644, solutions of the cycloidal problems for- Labours o1
merly resolved by Roberval were published by Torricelli Tarricelli
as invented by himself. The demonstrations of Roberval 1644-
had becn transmitted to Galileo the preceptor of Torri-
celli, and had also been published in 1637 in Mersen-
nus’s Universal Harmony. The Italian philosopher was
consequently accused of plagiarism by Roberval, and
the charge so deeply affected his mind as to hring him

rematurely to the grave. It is obvious, however,

the demonstrations of Torricelli, that he had never

seen those of Roberval, and that he was far from merit-

ing that cruel accusation which deprived science of one
of its brightest ornamcnts.

37. The cycloid having attracted the notice of gco- Farther
meters from the number and singularity of its properties, discoveries
the cclebrated Pascal proposed to them a variety of new of Pascal
problems relative to this curve, and offered prizes for 155
their solution.  These problems required the area of any
cycloidal scgment, the centre of gravity of that segment,
the solids, and the centres of gravity of the solids, which
are generated cither by a whole revolution, & half or a
quarter of a revolution of this segment round an abscissa
or an ordinate. The resolution of these problems was
attempted by Huygens, Sluze, Sir Christopher Wren,
Fermat, and Roberval.  Sluze discovered an ingenious
method of finding the area of the curve. Huygens
squarcd the segment comprised between the vertex, and
as far as a fourth of the diameter of the generatin
circle; and Sir Christopber Wren ascertained the lengtﬁ
of the cycloidal arc included between the vertex and
the ordinate, the centre of gravity of this arc, and the
surfaces of the solids generated during its revolution.
These attempts were not considered by their authors as
solutions of Pascal’s problems, and therefore they did
not lay claim to his prize. Our countryman Wallis,
however, and Lallovere a Jesuit, gave in a solution of
all the problems, and thought themsclves entitled to
the progered reward. In the methods employed by
these mathematicians, Pascal detected scveral sources
of error; and it was reserved for that great genius to
furnish a completc solution of his own problems. Ex-
tending his investigations to curtate and prolate cycloids,
he proved that the length of these curves depends on
the rectification of the cllipse, and assigned in each case
the axis of the cllipse. Irom this method be deduced
this curious theorem, that if two cycloids, the one ciirtate
and the other prolate, be such, that the base of the one
is equal to the circumference of the circle by which the
other is generated, the length of these two cycloids will
be equal.

* 38. While these discoveries were making on the con- Labours o
tinent, the friends of science in Britain were actively Wallis.
employed in promoting its advancement. In 1655, 1655
‘Wallis published his Arii/imetica Infinitorum, a work of -
great genius. He attempted to determine by the sum-
mation of infinite series, the quadrature of curves, and ¢s.,
the curvature of solids, subjects which were afterwards
investigated in a different manner by Ishmael Bullial-
dus. By Wallis’s method, curves were squared when
their ordinates arc cxpressed by onc term, and when

theic
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their ordinates were complex quantities raised to en-
tire and positive powers, thesc ordinates were resolved
into scries, of which each term is a monomial. Wallis
attempted to cxtend his theory to curves whose ordi-
nates were complex and radical, by attempting to in-
terpolate the series of the former kind with a new se-
xies ; but he was unsucccssful.
Discoveries 39, It was left to Newton toremove this difficulty. He
of Newton. gg]yed the problem in a more direct and simplc manner
by the aid of his new formula for expanding into an in-
finite scriesany power of a binomial, whether its cxponent
was positive or negative, an integer or a fraction. Al-
gebra is also indebted to this illustrious mathematician
for a simple and extensive method of resolving an equa-
tionintocommensurable factors; foramethod of summing
up the powers of the roots of an equation, of extracting
the roots of quantities partly commeunsurable, and partly
incommensurable, and of finding by approximation the
roots of literal and numerical cquations of all orders.
40. About this time, William Lord Brouuncker, in at-
tempting to demonstratc an expression of Wallis on the
continaed magnitude of the circle, discovered the theory of con-
fractions, tiDucd fractions. When an irrcducible fraction is ex-
Born 1620. pressed by numbers too great and complicated to be
Died 1684. easily cmployed by the analyst, the method of Lord
Brouncker cnables us to substitutc an expression much
more simple and nearly equivalent. This theory,
which enables us to find a very accurate relation be-
tween the diameter and circumference of the circle,
- was employed by Huygens * ia the calculation of his
Posthuma, planctary automaton, for representing the motions of
tom. ii. sub the solar system, and was cnlarged and improved by
fnem. other cclebrated geometers. Lord Brouncker had like-
wise the merit of discovcring aa infinite series to repre-
sent the area of the hyperbola. ‘The same discovery
was made by Nicholas Mereator, who published it in
bis Logarithmotechnia in 1668.
T.abours of  4T. The subject of infinite scries received considerable
James Gre-addition from Mr Jumes Gregory. He was the first who
gory. gave the tangeat and secant in tcrms of the are, and,
inversely, the arc in terms of the tangent and secant.
He constructed series for finding directly the logarithm
of the tangent and secant from the value of the arc, and
the logarithm of the arc from that of the tangent and
secant; and he applied this theory of infinite series to
the rectification of the cllipsis and hyperbola.
Labours of  42. The diffcrential triangle inveuted by the lcarned
Dr Barrow. Dr Barrow, for drawing tangents to curves, may be re-
. garded as another contribution towards the invention of
fluxions. This triangle has for its sides the clement of
the curve and those of the absciss and ordinate, and
those sides are treated as quantitics infinitely small.
Theoryof  43. The doctrine of evolutes had been slightly touched
evolutesdis-upon by Apollonius. It remaimed, however, for the
;;’l;’;':: b illustrious Huygens to bring it to perfection. His
167 3"' * theory of cvolutes is containcd in his Horologium Oscil
latorium, published in 1673, and may be regarded as
one of the finest discoveries in gcometry. When any
curve is given, Huygens has pointed out the method of
constructing a secoad curve, by drawing a series of per-
pendiculars to the first, which are tangents to the se-
coud; and of finding the first curve from the second.
From this priaciple he deduces several theorems on the
rectification of curves ; and that remarkable property

Lord
Brouncker
discovers
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of the cycloid, in which an cqual and similar cycloid is
producced by evolution.

44. In contemplating the progress of analysis from History of
the beginning of the 17th century, to the invention of thediscore-
fluxions, we cannot fail to perceive the pripciples of
that calculus gradually unfolding themsclves to view.
The human mind scemed to advance with rapidity to-
wards that great discovery 3 and it is by no means un-
likely that it would soon have arrived at the doctrine of
fluxions, even if the superior genius of Newton had not
accelerated its progress. In Cavalerius’s Geometria
Indivisibilinm, we perceive the germ of the infinitesi-
mal calculus; and the method of Roberval for finding
the tangents of curves, bears a striking analogy to the

* metaphysics of the fluxionary calculus. It was the
glory of Newton, however, to invent and illustrate the
method of fluxions ; and the obscurc hiats which he re-
ceived from preceding mathematicians, do not in the
least detract from the mcrit of our illustrious country-
man,

45- On the claims of Leibnitz as a second inventor General re.
of fluxions, and the illiberal violence with which they marks on
have been urged by foreign mathematicians, we would the disputs
wish to speak with delicacy and moderation. Who that ;":;;’:
can appreciate the discoveries of that celebrated mathe- .\ 571 civ.
matician, or is acquainted with that penetrating genius nitz.
which threw light on every department of human
knowledge, would willingly stain his memory with an
ungracious imputation? The accusation of plagiarism
is one of those tharges which it is difficult either to
substantiate or repel, and when directed against a great
man, ought never, without the clearest cvidence, to be
wantonly preferred or willingly received. If charitable
sentiments are ever to be cntertaincd towards others,—
to what class of beings should they be more eheerfully
extended than to those who bave been the ornaments of
buman nature ? If society has agreed to regard as sa-
cred the failings and excentricities of genius,—when
ought that reverence to be morc strongly excited than
when we are passing judgment on its mightiest cfforts ?

Inquiries into the motives and actions of the learned
ought never to be wantonly indulged. 'When the ho-
nour of our country, ar the character of an individual,
requires such an investigation, a regard to truth, and
a contempt of national prejudice, should guide the in-
quiry.— We should proceed with delicacy and forbear-
ance.~—We should trcad lightly even on the ashes of
genius. It is not uncommon to witness the indulgence
of malicions pleasurc, in detracting from the merits of a
distinguished cbaracter. The assailant raises himself
for a while to the level of bis cnemy, and acquires
glory by his fall. But let bim rcmember that the lau-
rels thus won cannot flourish long. The same public
epinion which conferred them will tear them from his
brow, and consign the accuscr to that infamy from
which the brightest abilities will be insufficient to raisc
him. The conscquences of such conduct have been
scen in the fall of Torricelli. It was the charges of
plagiarism, preferred by Roberval, that hurried this
young and accomplished philosopher to an carly
ave.
g'.46. ‘We have heen led intotheseobservationsby study-

"ing the disputc between the follewers of Newton and
Leibnitz.  The claims of the British, as well as those :f

tho

fluxions.
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the foreign mathematicians, have undoubtedly been too
high ; and victory rather than truth secms to have been
the object of contest. Even the name of Newton has
not escaped from serious imputations. The immensity
of the stake for which thc different parties contended,
may perhaps justify the commencement of the dispute ;
and the brilliancy of the talents that were called into
action, may {eave us no cause to regret its continuance :,
But nothing can reconcile us to those personal animosi-
ties in which the good sense and temper of philosophy
arc lost, and that violence of literary warfare where sci-
ence can gain nothing in the combat.—In giving an
account, therefore, of that interesting dispute, we shall
merely give a brief view of the facts that relate to the

discovery of the higher calculus, and make a few ob-

servations on the conclusions to which they lead.
Newton 47. Inthe year 1669, a paper of Sir Isaac Newton’s,
publishes  entitled D¢ analysi per equationes numero terminorum
a tract con- ynfinstas, was communicated by Dr Barrow to Mr Col-
"‘.‘:“.'glu‘erlins, one of the secretaries of the Royal Saciety. In
m;;cso this paper the author points out a new method of squar-
ing curves, both when the expression of the ordinate is
- a rational quantity, and when it contains complex ra-
dicals, by evolving the expression of the ordinate into
an infinite number of simple terms by means of the bino-
- mial theorem. In a letter from Newton to Collins,
dated December 10. 1672, there is contained a method
of drawing tangents to curve lines, without being ob-
structed by radicals ; and in both these works, an ac-
count of which was circulated on the continent by the
secretaries of the Royal Society, the principles of the
" fluxional calculus are plainly exhibited ; and it is the
opinion of all the disputants, that those works at least
prove, that Newton must have been acquainted with
the method of fluxions when he composed them.

48. Leibnitz came to London in 1673, and though
there is no direct evidence that he saw Newton’s paper
De Analysi per Equationes, &c. yetit is certain that he
had seen Sir Isaac’s letter to Collins of 1672 ; and it is
highly improbable that such a man as Leibnitz should
have been ignorant of a paper of Newton’s which had
been four years in the possession of the public, and
which contained discussions at that time interesting to
every mathematician.

49. A letter from Newton to Oldenburg, one of the
secretaries of ¢he Royal Society, dated October 24.
tween 1676, was communicated’ to Leibnitz. This letter
Leibnitz  contains several theorems without the demonstrations,
::::_] Olden- yhich are founded on the method of fluxions, and

& merely states that they result from the solution of a
general problem. The enunciation of this problem he
expresses in a cypher, the meaniog of which was, An
equation containing any number of flowing quantities
being given, to find the fluxions, and mverse!y. Inre-
ply to this communication, Leibnitz transmitted a let-
ter to Oldenburg, dated June 21. 1677, where he ex-
plains the nature of the differential calculus, and af-
firms, that be had long employed it for drawing tan-
gents to curve lincs. )

50. The carrespondence between Leibnitz and Ol-

blich denburg baving been broken off by the death of the
) ':: .:c::nt latter, Leibnitz published in the Acta Erudit. Lips. for

of the dific. October 1684, the principles of the new analysis, under
rential cal- the titlc of Nove Methodus pro maximis et minimis,
eulus. stemque tangentibus, que nec Sfractas, nec irrationales

~Correspon-
dence be-

Y.eibnitz

antitatcs moratur, ct singulare pro illis caliulus.

his paper contains the method of differencing simple,
fractional, and radical quantities, and the application
of the calculus to the solution of some physical and geo-
metrical problems. In 168, he likewise published two
small pamphlets on the quadrature of curves, contain-
ing the principles of the Calculus Summatorius, or the
Inverse Method of Fluxions ; and in 1686 there appear-
ed another tract by the same author, On the Recon-
dite Geometry, and the Analysis of Indivisibles and In-

Jfinites, containing the fundamental rule of the integral
calculus.

51. Towards the close of the year 1686, Sir Isaac Newton
Newton gave to the world bis illustrious work entitled publishes
Philosoplice Naturalis Principia Mathematica. Some :;s-P"n‘
of the most difficult problems in this work are founded s
on the fluxional calculus ; and it is allowed by Bossut,
one of the defenders of Leibnitz, ¢ that mathematicians .
did Newton the justice to acknowledge, that at the
period when his Principia was published, he was master
of the method of fluxions to a high degree, at least with
respect to that part which concerns the quadrature of
curves.” The claim of Leibnitz, as a separate inventor
of the differential calculus, is evidently allowed by
Newton himself, when he observes, that Leibnitz had
communicated to him a method similar to his own for
drawing tangents, &c. and differing from it only in the
enunciation and notation.

§2. About this time, it became fashienable among r eibnitz
geometers to perplex each other by the proposal of new proposes
and difficult problems, a practice which powerfully the pro-
contributed to the progress of mathematics. The dis- :’l:c"i‘“:‘;:':
pute in which Leibnitz was engaged with the Carte-:‘me;
sians recpecting the measure of active forces, which the
former supposed to be as the simple vclocity, while the
latter asserted, that they were as the square of the velo-
city, led him to propose the problem of the isochronous
curve, or “ to find the curve which a heavy body must
describe equally, in order to approach or recede from
a horizontal p{ane in equal times.” This curve was
found by Huygens to be the second cubic parabola ,:)ll':;dh e
but he gave only its properties and construction without pgygens in
the demonstrations. The same solution, along with the16s;.
demonstration, was given ‘by Leibnitz in 1689, who,
at the same timc, proposed to geometers to find the
paracentric tsochronal curve, or the curve in which a
body would equally approach or recede from a given
point in equal times.

§3. It was at this time that, the two brothers, James James Ber-
and Jobn Bernouilli, began to display those talents from nouilli also
which the physical and mathematical sciences received f‘“d; "':o 0s
such immense improvements. James was born in 1654, :::rcv:
and died in 1705; and John, who was his pupil, was
born in 1667, and lived to the advanced age of 68

ears. In 1690, James Bernouilli gave the same so-
{ution of the isochronous curve that had been given by
Huygens and Leibnitz ; and proposed the celebrated
problem of the catenary curve, which had formerly
perplexed the ingenuity of-Galileo. In two memoirs, 16g1.
published in 1691, he Xetermined, by means of the in--Solution of
verse method of fluxions, the tangents of the parabolic the problem
spiral, the logarithmic spiral, and the loxodromic curve, of the cate-
and likewise the quadratures of their areas. e, and
54- The problem of the catenary curve ha.vingHoccupied other ana-
the attention of geometers, was resolved by Huygens, logous pro-

Leibnitz, blems.
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Leibnitz, acd John Bernouilli. In these solutions,
however, the gravity of the catenary curve was suppo-
_ sed to be uniform; but James Bernouilli extended the
solution to cases where the weight of the curve varies
from one point to another, according to a given law.
From this problem he was also conducted to the deter--
‘iination of the curvature of a bended bow, and that of
- an elastic bar fixed at one extremity, and loaded at the
other with a given weight. In the hopes of contribut-
ing to the progress of navigation, the same mathemati-
cian considered the form of a sail swoln with the wind.-
When the wind, after striking the sail, is not prevented
from escaping, the curvature of the sail is that of the
common catenarian curve ; but when the sail is suppo-
sed perfectly flexible, and filled with a fluid pressing
downwards on itself, as water presses on the sides of a
vessel, the curve which it forms is one of those denomi-
nated lintcarie, which is expressed by the same equation
a8 the common elastic curve, where the extensions are
reckoned proportional to the forces applied at each point.
—The same problem was solved in the Journal des
Sgavans for 1692, by John Bernouilli; but there is
satisfactory evidence that it was chiefly borrowed from
his brother James.
§5- The attention of James Bernouilli was now direc-

,1,‘:,,.":‘:';:?_ ted to the theory of curves produced by the revelution of
souilli.  one curve upon .another. He considers one curve rolling
1692. upon a given curve, equal to the first, and immoveable.
He determines the evolute and the caustic of the epicy-
cloid, described by a point of the moving circle, and he
deduces from it other two curves, denominated the ant:-
“evolute and pericaustic. He found also that the loga-
rithmic spiral was its own evolute, caustic, antievolute;
and pericaustic; and that an analogous property_be-
longed to the cycloid. . :
1692. §6. About this time Viviani, an Italian geometer,

distinguished as the restorer of Aristeus’s conic sections,
Problem of Fequired the solution of the fellowing problem, that
ere existed a temple of a hemispherical form, pierced
with four equal windows, with such.skill that the re-
mainder of the hemisphere might be perfectly squared.
‘With the aid of the new analysis, Leibnitz and James
‘Bernouilli immediately found a solution, while that of
Viviani was founded on the ancient geometry. He
proved that the problem might be solved, by placing,
parallel to.the base of the hemisphere, two right eylin-
ders, the axes of which should pass through the centres
of two radii, forming a diameter of the circle of the
base, and piercing the dome each way. '
Pachirn? §7. Prior to some of these discussions, the curves call-
hausen on €d caustic, and sometimes T'schirnkausenian, were dis-

covered by Tschirnhausen. These curves are formed by

‘Viviani
solved.

caustic

-eurvess  the crossing of the rays of light, when reflected from a
curved surface, or refracted through a lens so as not to
James Ber. ¢t in a single point. ‘With the assistance of the com-

nouilli at. mon geometry, Tschirnhausen discovered that they are
tends to the equal to straight lines when they are formed by geo-
same sub- metrical curves, and. found out scveral other curious

Ject, properties. By the aid of the higher calculus, James

1693. Bernouilli extended these researches, and added greatly
-to the theory of caustics produced by refraction.

and solves  §8. The problem of the paracentric isochronal curve,

ﬁ:n??l:ﬂle proposed by Leibnitz in 1689, was solved by James

tric Bernouilliy who took for ordinates parallel straight lines
il:a.:;nmc and for abscissas the chords of an infinite pumber o;'
curve, Il ""OL.'XIH. Part L -

- method of fluxions, began now to exercise

concentric circles described about the given point. In
this way he obtained a separate equation, constructed at
first by the rectification of the elastic curve, and after-
wards by the rectification of an algebraic curve. .The 1689.
same problem was solved by John Bernouilli and Leib-
nitz. '

59 In 1694, a branch of the new analysis, called the The expo-
exponential calculus, was invented separately by John“]‘“-‘“,l cal-
Bernouilli .and Leibnitz. It consists in differencing and S:n“:c"j"l')
integrating exponential quantities or powers with varia- Leibnity
ble exponents. To Leibnitz, the priority in point ofand John
invention certainly belongs; but John 'lg'emouilli was Bernouilli.
the first who published the rules and uses of the cal-
culus. . :

60. The marquis 1"Hospital, who, in 1695, had solved The Mar-
the problem about the curve of equilibration in draw- q.t“':ll H‘:"
bridges, and shewn it to be an epicycloid, published in¥; b P}~
the following year his Analysis of ?f;ﬁm'ks JSor the um analysis of
derstanding of curve lines.  In this celebrated work, infinites.
the differential calculus, or the direct method of fluxions,

was fully explained and illustrated ; and as the know-

ledge of the higher geometry had been hitherto con-

fined to a few, it was now destined to enlighten the dif-

ferent nations of Europe.

61. The methods which were employed by Descartes, Newton  °
Fermat, &c. for finding the .maxima and minima of f:l:’; :';°
quantities, yielded in point of simplicity and generality; . re_
to that which was-derived from the doctrine of fluxions. sistance.
Another class of problems, however, of the same kind,
hut mare complicated, from their requiring the inverse
e ingenuity
of mathematicians. A problem of this class for finding
the solid of least resistance, was solved by Newton in
the 34th proposition ef the 2d book of his Principia.

After having determined the truncated right cone,
which being moved in a fluid by the smallest base
(which is unknown, ) experiences the least resistance, he
gave without any demonstration the ratio from which
might be derived the differential equation of the curve
that generates by a revolution of its axis the solid of
least resistance. A general solution, however, was
still wanting, till the attention of geometers was d'-
rected to the subject by John Bernouilli, who propc-
sed, in 1697, the celebrated problem of the Bracky-
stochronon, or the curve along the concave side of

> which if a heavy body descend, it will pass in the least

time possible from one point to another, the two points

" not being in the same vertical line. This problem was

resolved by Leibnitz, Newton, the marquis de 'Hospi-

tal, and James Bernouilli,, who demonstrated that the.

curve of quickest descent is a cycloid reversed. Th's

result will appear at first surprising, when we consider

a line to be the shortest distance between two points;

but the sarprise will cease when we reflect, that in a

concave curve lying between the two given points the

moving body descends at first in a more vertical direc-

tion, and therefore acquires a -greater velocity than .

when it rolls down an inclined plane. This addition to

its velocity, consequently, at the commencement of its;

path may balance the increase of space through which pispate be-

it has to move. -+ tween
62. At the close of this discussion, commenced thatJames and

celebrated -dispute about isoperimetrical problems, be":::;l;i'l'lili‘:‘

tween James and Jolm Bernouilli, in which the qualitieg{ gperime.

of the head were more conspicuous than those of thotrical g-
. B 1 beart. gures.



mits, such a curve, that, constructing a second curve,
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heart.. These illustrions characters, comected by the 65. In the problem relative to the eycléid of dwiftest
strongest ties of affinity, were, at the commencement of descent, Jolm Bernouilhi obtained a resuit similar to that
their distinguished career, umted by the warmest affec- of his broutber, by a very ingenious method, which ex-John Ber-
tion. John was initiated by his elder brother into the tended the bounas of the new analysis. In s investi- POUILI'= =<
mathematical sciences ; and a generous emulation, soft- gations he employed the synchronons curve, or that “,',c‘::(:,ud
ened by friendship i the one, and gratitude in the which cuts a serics of simmar curves placed in similar problem.
other, continued for some years to direct their stadies, positions, so thut the arcs of the latter included between
and accclerate their progress. There are few mem, a given point and the synchronous curve, shall be de- 1704.
however, who can support at the same time the charac- scribed by a heavy body in equal times. He demon-
ter of a rival and a friend. The success of the one strated, of all the cycloids thus imtersected, that
party is apt to awaken the envy of the other, and suc- which is cat perpendicularly is described in less time
cess itself is aften the parent of presumption. A foun- than any other terminsting equally at the synchronous
dation is thus laid for futare dissension ; and it is 2 me- curve. But being unable to give a general solution of
lancholy fact in the history of learning, that the most the problem, he applied to Leibnitz, who easily resolved
ardent friendships have been sacrificed on the altar of it, and at that time invented the method of diffcrencing
literary ambition. Such was the case between the two  de curda in curvam.
16g5.- Bernouillis. As soon as Johh was settled as professor 66. About a month after the death of the marquis de
of mathematics at Groningen, all friendly intercqurse 1’Hosprtal, Jolm Bernouilli declared himself the auther
between the two brothers was at an end. Regarding of a rule given by the marquis in his Analysis of Infinites,
John as the aggressor, and provoked at the ingratitule for finding the value of a fraction, whose numerator
. which he exhibited, his brother James c!n.lleng;d him and denominator should vanish at the same instant, when
° Problems by name to solve the following problems: 1. “Tofind, the variable quantity that enters into it has a ‘certain
l}l‘Oposetd by among all the isoperimetrical curves between given li- given value. The defence made by the marquis’s
umes to

friends only induced John Bernouilli to make greater

gmna' the ordinates of which'shall be the functions of the or- demands, till he claimed as his own the most important
dinates or arcs of the former, the area of the second parts of the Analysis of Infinites: But it does not ap-
curve shall be @ maximum or a minimum.—2. “ To pear, from an examination of the subject, that there is
find among &l the cycloids which a heavy body may any foundation for his claims.
describe in its descent from a point to a line, the posi- 67. Towurds the close of 1704, Sir Isaac Newton pub-
tion of which is given, that cycloid which is described lished, at the end of his Optics, his Enumeratio linca-
in the least possible time.””—A prize of 5o florins was  sum tertie ordinis, and his treatise De Quadratura Cur- i"md
promised to John Bernouilli, if, within three months, wvarum. The first of these papers displays great abili- €
he engaged to solve these problems, and publish within ; but is founded only on the common algebra, and 1704-
a year legitimate solutions of them. the doctrine of series which Newton had brought to
63. In a short'time John Bernouilli produced his solu-  such perfection. His treatise, De Quadratura Cur-
“tion and demanded the prize. He succeeded in construc-  varum, contains the resohution of fluxional formule,
ting the problem of swiftest descent ; ‘but his solutionof ~with one variable quantity which leads to the qua-
the other problem was radically defective. This failure drature of curves. By means of certain series he ob-
mortified that vanity with which he glaried in his ap-  tains the resolution of several complicated formule, by
parent success. He acknowledged the mistake in his referring them to such as are more simple ; and these
solution, and, with the same imperious tone, transmit- series beiug interrupted in particular-cases, give the flu-
ted a new result, and redemanded the prize. This euts in finite terms. From this several interesting pro-
new solution, which was still defective, drew down the positions are deduced, among which is the method of
wit and ridicule of James Bernouilli, which his bro- resolving rational fractiens. In 1711 Newton publish-
ther attempted to repel by a torrent of coarse ‘invec- ed his Mettod of Fluzions. The object of this work is1y1r.
tive. to determine, by simple algebra, the linear coeflicients
1700 64. Leibnitz, Newton, and the marquis 1"Hospital, of an equation that satisfies-as many conditions as there

being appointed arbiters in this dispute, James Bernouil-
h published, in 1700, the formule of the isoperimetri-
cal problem, without any demonstration; and John
transmitted his solution to the French academy in Fe-
bruary 1701, on condition that it should not be opened
till his brother’s demonstrations were published. In con-.
sequence of this, Janres Bernouilli published his solu-
tion in May 1701, 'in the Acta Eraditorum, under the
following title, Analysis magni Problematis Isoperime-
#rici, and gained -great ‘honour from the skill which ‘it
displayed.  For five years John Bernouilli was silent
upon the subject; but his brother -dying in 1705, he
-published his solution in the Memoirs of the: Acade:

are coefficients, and to construct a curve of the parabo-
lic kind passing through any number of given points.
Hence -arises a simple method of finding the approxi-
mate quadrature of curves, in which a certain number
of ordinates are determinable. It has been the opinion
of some able mathematicians, that this treatise contains
the first principles of -the integral calculus with finite
differences, afterwards invented by Dr Taylor. A

posthumous work of Newton’s, entitled The Method of 1436,

Fluzions, and of Infinite Series, was published hy Dr
Pemberton about nine years after the death of its au-
thor; ‘but it does not contain any ncw investigations
which accelerated the progress of the new analysis.

for 1796. About 13 years afterwards, John Bernouilli-
‘Iraving perceived the source of his error, confessed his.
mistake, and published a new solution, not very differ-
ent from that.of his brother, in the Memoirs of the
Academy for 1718.

68. The mathematical sciences were at this time in- Labours of
debted to the labours of Manfredi, Parent, and Saurin. Manfredi,
The former of these geometers published a very able Purent,and
work, De Constructione Equationum differentralium pri- 1'2"“'
m¢ gradus. Fo Parent we are indebted for the problem T

by
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by whicli'we obtain the ratio betweon the velocity of the
power and the weight, for finding the mazimum effect
of machines; but his reputation was much injured by
the obscurity of bis writings. Seurin was celebrated for
his theoretical and practical knowledge of watchmaking,
and was the first who elucidated the theory of tangents
to the multiple points of curves.

69. While the science of analysis was thus advancing
with rapidity, the dispute between Newton and Leib-
itz began to be agitated among the mathematicians of
Europe. These illustrions rivals seemed to have been
hitherto centented with sharing the honour of having in-
vented the fluxional calculus. But as soon as the prio-
rity of invention was attributed to Newton, the friends
of Leibnitz came forward with eagerness to support the
claims of their master.

cio 70. In a small work on the curve of swiftest descent,
Duliier and the solid of least resistance, published in 1699, Ni-
the disp:t::s cholas Facio de ‘Duillier, an ¢minent Genoese, attribu-
in favour ofted to Newton the first invention of Fluxions, and hint-
Newton.  ed, that Leibnitz, as the sccond inventor, had borrow-
ed fram the English philosopher. Exasperated at this
improper insinuatjon, Leibnitz came forward in his own
defence, and appeals to the admission of Newton in his
Principia, that neither had borrowed from the other.
He expressed his conviction, that Facio de Duillier was
not authorised by Sir Isaac, to prefer such .a charge,
and threw himself upon the testimony and candour of
the English geometer.

Dr Keill 91. The discussion rested in this situation for several
makes the years, till our celebrated countryman, Dr Keill, insti-
samecharge gated by an attack upon Newton in the Leipsic Jour-

Account of
the dispute
between
Newton
and Lejb-
nitz,

Facio de

Xeibnitz
defends
himself,

seunst ], repeated the same charge against Leibnitz. The
f’;;gfm" German philosopher made the same reply as he did to
his former opponent, and treated Dr Keill as a young
man incapable of judging upon the subject. In 1711,
1718, Dr Keill addressed a letter to Sir Hans Sloane, secre-
tary to the Royal Society, and accused Leibnitz of ha-
ving adopted tze differential notation, in order to have
it believed that he did not borrow his calculus from the
.. writings of Newton.
Leiboltz 53, Leibnitz wes withreasonirritated at thisaccusation,
e R:ys and called upon the Royal Society to interfere in his
Society,  bebalf. A committee of that learned body was accord-
ingly appointed to investigate the subject, and their re-
112, port was published in' 1712, under the title of Commer-
cium Epistolicum de Analysi promota. In this report the
‘Who ap- comumittee maintain that Leibnitz was not the first in-
?:Z::;:i‘me ventor, and absolve Dr Keill from all blame in giving the
€0 cxamine PrIOTItY of invention to Newton. They were cautious,

and report. however, in stating their opinion upon that part of the
charge in which Leibnitz was accused of plagiarism.

73. In answer to the arguments advanced in the Com-

0 mercium Epistolicum, Jobn Bernouilli, the particular

f:l.f& :pm friend of Leibnitz, published a letter, in which he has the

given in the 388urance to state, that the method of fluxions did not

Commer-  precede the differential calculus, but that it might have
cium Epis-taken its rise from it. The reason which he assi

dolicum.  for this strange assertion i8, that the differential calcu-

lus was published before Newton bad introduced an

uniform algorithm into the method of fluxions. But it

may as well be maintained that Newton did not dis-

cover the theory of universal gravitation, becanse the

attractive force of mountains and of smaller portions of

John Ber-
nouilli re-

11

matter was nos ascertained till the trme of Maskelyno
and Cavendish. 'Fhe principles of fluxions are allowed
to have been discovered before those of the differential
calculus, and yet the former originated from the latter,
because the fluxional notation was not given at the same
time !

74- Notwithstanding the ridiculous assertion of John Remarkson
Bernouilli, it has been admitted by all the foreign ma- the contro-
thematicians that Newton was the first inventor of the V¢™
method of fluxions. The point at issue therefore is
merely thia :—did Leibnitz see any of the writings of
Newton that contained the principles of fluxions before
he published in 1684 his Nova Methodus pro maximis et
minimis 3 'The friends of Leibnitz have adduced some
presumptive proofs that bc had never seen the treatise
of Newton de Analysi, nor the letter to Collins, in
both of which the principles of the new calculus were
to be found ; and in order to strengthen their argument,
they have not scrupled to assert, that the writings al-
ready mentioned contained but a vague apd obscure
indication of the method of fluxions, and that Leibnitz
might have perused them without having discovered it.

This subsidiary argument, however, rests upon the opi-
nion of individuals ; and the only way of repelling it is
to give the opinion of an impartial judge. M. Montu-
cla, the celebrated bistorian of the mathematics, who
being a Frenchman, cannot be suspected of partiality
to the Fuglish, has admitted that Newton in his trea-
tise de Analysi “ has disclosed in a very concise and
obscure manner his principles of fluxions,” and ¢ that
the suspicion of Leibnitz having seen this work is net
destitute of probability, for Leibnitz admitted, that in
his interview with Collins he had seen a part of the
cpistolary correspondence between Newton and that
gentleman.” It is evident therefore that Leibnitz had
opportunities of being acquainted with the doctrine of
fluxions, before he had thought of the differential cal-
culus ; and as he was in London,-where Newton’s trea-
tise way published, and in company with the very men
to whom the new analysis had becn communicated, it is
very likely that he then acquired some knowledge of the
subject. In favour of Leibnitz, however, it is but jus-
tice to say, that the transition from the method of tan-
gents by Dr Barrow to the differential calculus is so
simple, that Leibnitz might very easily have perceived
it ; and that the notation of his analysis, the numerous
applications which he made of it, the perfection to
which he carried the integral calculus, are considerable
proofs- that he was innocent of the charge which the
English have attempted to fix upon his memory. ,

75- In 1708, Remond de Montmort published & co- g0, o
rious work, entitled the Analysis of Games of Chance, the doc-
in which the common algebra was applied to the com- trine of
putation of probabilities, and the estimation of chances, chance.
Though this work did not contain any great discovery, 7%
yet it gave extent to the theory of series, and admir-
ably illustrated the doctrine of combinations. The
same subject was afterwards discussed by M. de Moivre,
a French protestant residing in England, in a small
treatise entitled Mensura Sortis, in which are given the
elements of the theory of recurrent series, and some very
ingenious applications of it. ‘Another edition was pub-
lished in English in 1738, under the title of the Doctrine
of Chances. ©

Ba A
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Leibnitz %6. A short time before his death, Leibnitz proposed
proposes to to the English geometers the celebrated problem of or-
the English thogonal trajectaries, which was to find the curve that
;‘l‘:ur';‘}‘ cuts a series of given curves at a constant angle, or at
orthogonal 37 angle varying according to a given law. This pro-
trajec- blem was put into the hands of Sir Isaac Newton when
torics. he returned to dinner greatly fatigued, and he brought

it to an equation before he went to rest. Leibnitz
being recently dead, John Bernouilli assumed his place,
and maintained, that nothing was easier than to bring
the problem to an equation, and that the solution of the
problem was not complete till the differential equation
of the trajectory was resolved. Nicholas Bernouillt,
the son of John, resolved the particular case in which
the intersected curves are hyperbolas with the same
centre and the same vertex. James Hermann and Ni-
cholas Bernouilli, the nephew of John, treated the sub-
ject by more general methods, which applied to the cases
in which the intersected curves were geometrical. The
most complete solution, however, was given by Dr
Taylor in the Philosophical Transactions for 1717,
though it was not sufhiciently general, and could not
apply to some cases capable of resolution. This defect
was supplied by John Bernouilli, who in the Leipsic
Transactions for 1718, published a very simple solution,
embracing all the geometrical curves, and a great num~
ber of the mechanical ones. i
Integration  77. Duringthese discussions, several difficult problems
of rational on the integration of rational fractions were proposed by
fractions.  T)r Taylor, and solved by John Bernouilli. This sub-
1719 Ject, however, had been first discussed by Roger Cotes,

professor of mathematics at Cambridge, who died in

1710. In his posthumous work entitled' Harmonia
Labours of Mensurarum, published in 1716, he gave general and

117,

a8,

Roger convenient formula for the integration of rational frac-

Cgt;-, bor® tions ; and we are indebted to this young geometer for

1975 his method of ‘estimating errors in mixcd mathematics,
for his remarks on the differential method of Newton,
and for his celebrated theorem for resolving certain
equations.

Dr Taylor - 78. In 1715, Dr Taylor published his learned work

invents theentitled Metkodus sncrementorum directa et inversa.

integral _In this work the doctor gives the name of increments

;:}t“‘“i"f‘r"r or decrements of variable quantities to the differences,

ferc:ces.- whether finite or infinitely small, of two consecutive
terms in a series formed after a given law. When the
differences are infinitely small, their calculus belongs to
fluxions ; but when they are finite, the method of find-
ing their relation to the quantities by which they are
produced forms a new calculus, called the integral cal-
culus of finite differences. In consequence of this
work, Dr Taylor was attacked anonymously by John
Bernouilli, who lavished upon the English geometer
all that dull abuse, and angry ridicule, which he had
formerly heaped upon his brother.

Problem of . 79* The problem of reciprocal trajectories was at this

reciprocal -time proposed by the Bernouillis. This problem re-

trajecto-  quired the curves which, being constructed in two op-
rics. _posite directions in one axis, given in position, and then
1716. moving parallel to one another with unequal velocities,
Resoived should perpetually intersect each other ata given angle.
by Euler, -It was long discussed between John Bernouilli and an
born 1757, anonymous writer, who proved to be Dr Pemberton.
diedsl733- It was by an clegant solution of this problem that
1728,

the cclebrated Euler began to be distinguished among

MATHEMATICS.

mathematicians. He was the pupil of John Bernouilli;
and continued through the whole of his life, the friend
and rival of his son Daniel. The great object of his
labours was to extend the boundaries of analysis ; and
before he had reached his 21st year, he published a new
and general method of resolving differential equations
of the second order, subjected to certain conditions.

80. The common algebra had been applied by Leibnitz Labours of
and John Bernouilli to determine arcs of the parabola, n(f:i‘.“ Fag-
the difference of which is an algebraic quantity, ima-
gining that such problems in the case of the ellipse and
hyperbola resisted the application of the new analysis.
'Iyl—xl:aeCount de Fagnani, hewever, applied the integral
calculus to the arcs of the ellipsis and hyperbola, and
had the honour of explaining this new branch of geo-
metry.

81. In the various problems depending on the analysis Problem of
of infinites, the great difficulty is toresolve the differen- Count Ric-
tial equation to which the problems are reduced. Count ****

James Riccati having been puzzled with a differential 1725.
equation of the first order, with two variable quantities,

proposed it to mathematicians in the Leipsic Acts for

1725. 'This question baffled the skill of the most cele-

brated analysts, who were merely able to point out s

number of cases in which the indeterminate can be se-

parated, and the equation resolved by the quadrature

of curves. . .

82. Another problem suggested by that of Viviani was Problem of
proposed in 1718 by Ernest Von Offenburg. It was re- Offenburg.
quired to pierce a hemispherical vault with any number
of elliptical windows, so that their circumferences
should be expressed by algebraic quantities; or in
other words, to determine on the surface of a spherc,
curves algebraically rectifiable. In a paper on the rec-
tification of spherical epicycloids, Herman * imagined & Peters-
that these curves were algebraically rectifiable, and b;"s"
therefore satisfied the question of Offenburg ; but John ¢~
Bernouilli (Mem. Acad. Par. 1732) demonstrated, that .~
as the rectification of these curves depended on the qua-
drature of the byperbola, they were only rectifiable in ?:‘:’;:gr‘_'!
certain cases, and gave the general method of determin-* ...
ing the curves that are algebraically rectifiable on the
surface of a sphere. '

83. The same subject was also discassed by Nicole and Ll"}""::ff
Clairaut, (Mem. Acad. 1734). The latter of these Clair®
mathematicians had already acquired fame by his Re-
cherches sur les Courbes a double Courbure, published
in 1930, before he was 21 years of age ; but his repu-
tation was extended by a method of finding curves
whose property consists in a certain relation between
these branches expressed by a given cquation. In this
research, Clairaut pointed out a species of paradox io-the
integral calculus, which led to the celebrated theory of
particular integrals which was afterwards fully illus-
trated by Euler and other geometers. '

84. The cclebrated prohlem of isochronous curves be- Problem of

n at this time to be reagitated among mathematicians. li:::‘:“""
g"he object of this problem is to find such a curve thata®
heavy body descending along its concavity shall always
reach the lowest point in the same time, from what-
ever point of the curve it begins to descend. Huygens
had already shewn that the cycloid was the isochronous
curve tn vacwo. Newton had demonstrated the same
‘curve to be isochronous when the descending body ex-
periences from the air a resistance proportional tolnts' :e-

ocity 3
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® Memoirs locity ; and Euler* and John Bernouillit, had sepa-
m‘ffh rately found the isochronous curve when the resistance
Ty g Wasas the square of the velocity. These three cases,
,(7]‘f;",_ and even a fourth in which the resistance was as the
Par. 1j30. square of the velocity added to the product of the velo-
city by a constant coefficient, were all resolved by Fon-
taine, by means of an ingenious and original method ;
and it is very remarkable that the isochronous curve
is the same in the third and fourth cases.—The method
of Fontaine was illustrated by Euler, who solved a fifth

Salved by
Fontaine.

case, including all the other four, when the resistance is -

composed of three terms, the square of the velocity, the
product of the velocity by a given coefficient, and a
constant quantity. He found also an expression of the
time which the body employs to descend through any
arc of the curve. , .

85. The application of analytical formulz to the phy-
sico-mathematical sciences was much facilitated by the
algebra of sines and cosines with which Frederick
Christian Mayer, and Euler, enriched geometry. By
the combination of arcs, sines, and cosines, formulz are
obtained which frequently yield to the method of reso-
lation, and enable us to solve a number of problems
which the ordinary use of arcs, sines, and cosines, would
render tedious and complicated. ’
Improve- 86. About this time a great discovery in the thcory
ment in the of differential equations of the first order was made se-
"t’_»‘gilj‘l‘_m“ parately by Euler, Fontaine, and Clairaut. Hitherto
tial e;ur:-n,- geometers bad no direct method of ascertaining if any
tions. differential equation were resolvable in the state in

which it was presented, or if it required some prepara-
tion prior to its resolution. For every differential equa-
tion a particular method was employed, and their reso-
lution was often cffected by a kind of tentative process,
which displayed the ingenuity of its author, without be-
ing applicable to other equations. The conditions un-
der which differential equations of the first order are
resolvable were discovered by the three mathematicians
whom we have mentioned. Euler made the discovery
in 1736, but did not publish it till 1740. Fontaine
and Clairaut lighted upon it in 1739. Euler after-
wards extended the discovery to equations of higher
orders. '
Discovery  87. The first traces of the integral calculus with par-
of the inte- tial differences appeared in a paper of Euler’s in the
f"" 9‘1‘:‘“‘ Petersburgh Transactions for 1734 ; but d’Alembert,
m dig. in his work Sur les Vents, has given clearer notions of
Gerences. it, and was the first who employed it in solution of the
problem of vibrating cords proposed by Dr Taylor, and
investigated by Fuler and Daniel Bernouilli. The ob-
ject of this calculus is to find a function of several vari-
able quantitics, when we have the relation of the coef-
ficients which affect the differentials of the variable
quantities of which this function is composed. Euler
exhibited it in various points of view, and shewed its
application to a number of physical problems ; and he
} Peters-  afterwards, in his paper entitled Inuvestigatio Functio-
o _ num ex data Differentialium conditione t; completely
Woms, 1762. exlplalined the nature, and gave the algerithm of the
calculus..

Algebra of
sines and
cosines.

The prin-  88. While the analysis of infinites was making such ra-
ciples of  pid progress on the continent, it was attacked in England
::‘::::: a - by the celebrated Dr Berkeley, bishop of Cloyne, in a

Dr work calledthe Analyst,or a discourse addresscd to an In-

by L N .
Berkeley, fidc/ Mathematician, wherein it is examined whether the
1734-

. L3
object, principles, and inferences of the modern anolysis,;
are more distinctly conceived than Religious Mysteries
and Points of Faith. In this work the doctor admits
the truth of the conclusions, but maintains that the
principles of fluxions are not founded upon reasoning
strictly logical and conclusive. This attack called forth
Robins and Maclavrin. The former proved that the
principles of fluxions were consistent with the strictest
reasoning, while Maclaurin, in his Treatise of Fluxions,
gave a synthetical demonstration of the principles of the
calculus after the manner of the ancient geometricians,
and establishes it with such clearness and satisfaction
that no intelligent man could refuse his assent. The
differential calculus had been attacked at an earlier
period by Nieuwentiet and Rolle, but the weapons
wielded by these adversaries were contemptible when
compared with the ingenuity of Dr Berkeley.

89. Notwithstanding this attack upon the principles works of -
of the new analysis, the soience of geometry made rapid Thomas
advances in England in the hands of Thomas Simpson, Simpson.
Landen, and Waring. In 1740, Mr Simpson publish- .
ed his Trcatise on Fluxrions, which, besides many origi- 140
nal researches, contains a convenient method of resolv-
ing differential equations by approximation, and various
means of hastening the convergency of slowly conver-
ging serics. 'We are indebted to the same geometer for
several general theorems for summing differcnt series,
whether they are susceptible of an absolute or an ap-
proximate summation. His Mathematical Dissertations, | 743
published in 1743, his Essays on several Subjects in
Mathematics, published in 1740, and his Select Exer-
ctscs for Young Proficients in the Mathematics, pub-
lished in 1752, contain ingenious and original researches
which contributed to the progress of geometry. :

90. In his Mathematical Lucubrations, published'in . & ..
1755, Mr Landen has given several ingenious theorems q) analysis
for the summation of series; and the Philosophical Trans- invented by
actions for 17? § contain his eurious discovery of the Landen.
rectification of a hyperbolic are, by means of two arcs ?'cd n
of an ellipsis, which was afterwards more simply demon- L
strated by Legendre. His invention of a new calculus,
called the residual analysis, and in some respects sub-

‘sidiary to the method 0‘7 fluxions, has immortalized bis
It wae anoounced and explained in a small .

name.
pamphlet published in 1715, entitled a Discourse con-
-cerning the Residual Analysss.

or. The progress of geometry in England was acce- of

lerated by the labours of Mr Edward Waring, professor ng'
-of mathematics at Cambridge. His two works entitied PA. Trans,
Mcditationes Analytice, published in 1769, and Medita- 1784, and
tiones Algebraicee, and his papers in the Philosophical '79"6
Transactions on the summation of forces, are filled with P* 4%
original and profound researches into various branches

of the common algebra, and the higher analysis.

92. It was from the genius of Lagrange, however, Discoveries -
that the higher calculus bas received the most brilliant ¢ y o
improvements. This great man was born in Piedmont. grange.
He afterwards removed to Berlin, and hence to Paris,
where he still resides. Inaddition to many improvements
upon the integral analysis, he has enriched geometry with
a new-calculus called the met/kod of variations. The ob- His method
ject of this calculus is, when there is given an expression gg vari
or function of two or more variablé quantities whose rela- tions,
tion is expressed by a certain law, to find what this func-
tion becomes when that law suffers any variation inﬁniti:-

. ) ¥
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ly small, occasioned by the variation of one or more of the.
terms which express it. This calculu is as much su-
perior to the integral ealeulus, as the integral calculus
18 above the common algebra. It s the only means
by which we can resolve an immense number of prob-
lems de mazimiss et minimis, and is necessary for the so-
lution of the most interesting problems in mechanics.

His theory His theory of analytical functions is one of the most
of analyli- prilliant specimens of human genius. In the Memoirs

;:itl:“& of Berlin for 1772 he had touched upon this interest-

’ ing subject, but the theory was completely developed
in 1797 in his work entitled Theorte des fonctions ana-
Iytiques, contenant les principes du calcwl differentiel,
degageés de toute consideration dinfiniments petits, ou
evanousssements, ou des limstes, ou des fluxions ; et re-
dust a‘l’analysealgebn'lue des quantitesfinies. In agreat
number of memoirs which are to be found in the Me-
moirs of the A of Paris, in those of the Acade-
my of Berlin, and in those of the French Academy, La-
grange has thrown light on eveR' branch both of the
common algebra and the new analysis.

.Labours of  93. The new geometry has likewise been much indebt-

La Place. ¢d to the celebrated Laplace. His various papers in the

-# Tom.6.7. Memoires des Sgavans Etrangers ®, and the Memoirs
of the French Academy, have added greatly to the
higher calculi, while his application of an:;l;sis to the
celestial phenomena, a8 exhibited in the Mechanique
Celeste, and his various discoveries in plrysical astronomy,

. entitle him to a high rank umonlg the promotersof science.
Works of  94. Among the celebrated French mathematicians of
Cousin, La-the last and present century, we cannot omit the names
<roix, Bos- of Cousin, Lacroix, and Bossut ; all of whom have writ-

: i" ‘:g" ten large works on the differential and integral calculi,

ECOCr® and illustrated the new analysis by their discoveries.

. The Elemens de Geometrie by Legendre is one of the

best and most original works upon elementary geometry,

and his papers in the Memoirs of the Academy contain
several improvements upon the new analysis.

 Agnesi’s 95. In Italy the mathematical sciences were destined

‘f:lyﬁ“l to be improved and explained by a celebrated female.
institutions. Donna Maria Gaetana Agnesi (see AGNEsI, Supple-
1784. ment) was professor of mathematics in the university of
Bologna, and published a learned work entitled Analy-
tical Institutions, containing the commen analysis, and
the differential and integral calculi. It has been
translated into English by Professor Colson, and was
published at the expence of Baron Maseres. A few
Masche-  years ago several curious properties of the circle have
soni on the heen discovered by Mascheroni, another Italian mathe-

circle.

MATHEMATICS.

satician, who has published them in his imteresting
work entitled sur le Geomceirie du Compas. .

96. In England thc mathematical stiences have been Englisfe
successfully cultivated by Emerson, Baren Masercs, Drmathema-
M. Young, Dr Hutton, Profcssor Vince, and Professor 1205~
Robertson of Oxford. The Doctrine of Flurisns by Emerson.
Emerson, and his Method of Increments, are good in-
troductions to the higher geometry. The Scréptores
Logarithmici of Baron Maseres ; his Tracts onrti Re-Baron Dfa-
solution of Equations ; his Principles of Life Aanuities,*"¢>
and his other mathematical papers, do the highest ho-
nour to his talents as a mathematician; while his zeal
for the promotion of the mathematical sciences, and his
generous attention to those who cultivate them, entitle
him to the noble appellation of the friend and patron of
genius, Dr Matthew Young, bishop of Clonfert, bas Dr M.
given a synthetical demonstration of Newton’s rule for Young. '
the quadrature of simple curves; and has written on
the extraction of cubic and other roots. Dr Hutton Dr Huton
and Dr Vince have each published several clementaryand Dr
treatises on mathematics, and have invented ingenious Vince-
methods for the summation of serics. Mr Robertson of Mr Roberta
Oxford 15 the author of an excellent treatise on conicon.
sections.

97. The ancient geometry was assiduously cultivated Scottish
in Scotland by Dr %obert Simpson and Dr Matthew mathema~
Stewart. Dr Simpson’s edition of Enclid and his treatise U405
on conic sections have been much admired. The Tracts Dr-Simp-
Physical and Mathematical of Dr Matthew Ste son.
and his Propositiones Geometrice more veterum demon-
strate contain fine specimens of mathematical genius. InDr M.
the present day the names of Professor Playfaiy and Pro- Stewart.
fessor Leslic of the university of Edinburgh, Mr Wal-
lace and Mr Ivory now of the Royal Military College
at Great Marlow, are well Known to mathematicians.

Mr Playfair’s Elements of Geometry, and his papers on Mr Play-
the Arithmetic of Impossible Quantities and on Porisms, fair.

are proofs of his great talents asa mathematician and a
philosopher. Mr Leslie, well known for his great disco- Mr Lesliea
veries on heat, has found a very simple principle, capa-

-ble of extensive application, :‘{ which the complicated

expressions in the solution of indeterminate problems may

be easily resolved, Mr Wallace’s papers on Geometrica/Mr Wal-
Porisms in the 4th vol. of the Edinburgh Transactions, lace.
display much genius 3 and Mr Ivory’s Treatises in the Mr Ivopy.
last vol. of Baron Maseres’s Scryptores Logarithmici, ;
and his paper on 4 New Series for the Rectification of

the Ellipsis, Edin. Trans. vol. 4th. entitle him tow high

rank among modern mathematicians.

M AT
Mathems- MATHEMATICAL, any thing belonging to the
tical, science of mathematics.
Matlock.  MyrHEMATICAL Instruments, such instruments as
-y~ are usually employed by mathematicians, as compasses,
scales, quadrants, &c.
Machine for dividing MaTaEMATICAL Instruments.

See RamsDEN’s Mackine.
_MATLOCK, = town or village of Derbyshire, near

M AT

‘Wicksworth, situated on the very edge of the Der- Metlock.
went ; noted for its bath, the water of which is milk- ‘=t
warm ; and remarkable for the huge rocks in its envi- .
rons, particularly those called the Zorr, which is 140

yards high. It is an extensive straggling village, built

1n a very romantic style, on the steep side of a moun-

tain, and containing, in 1801, above 2000 inhabitants.

Near the bath are several small houses, whose situation

18
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Matlock 38 on the little natural horizontal parts of the mowntain,

I

a few yards above the road, and in some places the roofs

Matrix. of some almost touch the floors of others. There are ex-

cellent accommodations for company who resort to the
bath ; and the poorer inhabitants are supported by the
sale of petrifactions, crystals, &ov and notwithstandmg
the rockiness of the soli-{sthe cliffs produce an immense
number of trees, whose foliage adds greatly to the beau-
ty of the Ii)lace.

MATRASS, CucursiT, or BOLTHEAD, among che-
mists. See CHEMISTRY, Explanation of Plates.

MATRICARIA, FEVERFEW ; a genus of plants,
belonging to the syngenesia class ; and in the natural
nethod ranking under the 4gth order, Composite. See
Borany Index.

MATRICE, or MATRIX, See MaTRIX.

MATRICE, or matrix, in Dyeing, is applied to the
five simple colours, whence all the rest are derived or
composed. These are, the black, white, blue, red, and
yellow or root colonr.

MATRICE, or matrices, used by the letter-founders,
-are those little pieces of copper or brass, at one end
whereof are engraven, dentwise, or en creur, the seve-
Tal characters used in the composing of books. Each
character, virgula, and even each point in a discourse,
has it3 several matrix ; -and of consequence its several
puncheon to strike it. Matrices are cut or graved by
engravers in metal.

When types are to be cast, the matrice is fastened

to the end of the mould, so disposed, as that when the
metal is poured on it, it may fall into the.creux or ca-
vity of the matrice, and take the figure and impression
thereof. See Letter FouNDEaRY.
- MATRICES, used in coining, are pieces of steel in
form of dies, whereon are engraven the several figures,
arms, characters, leﬁends, &c. wherewith the species
aure to be stamped. 'The engraving is performed with
several puncheons, which being formed in relievo, or
prominent, when struck on the metal, make an indent-
€d impression, which-the French call en creus.

MATRICULA, a register kept of the admission
of officers and persons entered into any body or society
whereof a list is made. Hence those who are admitted
into.our universities are said to be matriculated. A-
mong ecclesiastical authors, we find mention made of
two kinds of matricule; the one containing a list of
the ecclesiastics, called matricula clericorum : the other
of the poor subsisted at the expence of the church, <call-
ed matricula pauperum.

MATRICULA ‘was also applied to a kind of .alme-
bouse, where the poor were provided for. It had cer-

tain revenues appropriated to it, and was usually built -

near the church, whence the name was also frequently
given to the church itsclf.

MATRIMONY. See MARRIAGE. :

MATRIX, in Anatomy, the womb, or that part of
the female of any kind, wherein the feetus is coneeived
and nourished till the time of its delivery. See ANa-
Tomy, N° 108.

MATRIX is also applied to places proper-for the ge-
neration of vegetables, minerals, and metals. Thus
the earth is the matrix wherein seeds sprout; and
marcasités are by many considered as the matrices of
metals. ,

The matrix of ores is the -earthy and steny substan«
' 3
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ces in which these metallic matters are enveloped:-
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these are various, #8 lime and heavy spar, quartz,
fluors, &c. :

MATRON, an elderly married woman.

Jury of Marrons. When a widow feigne frerself
with child m order to exclude the mnext heir, and a

sapposititious birth is suspected to be intended, then, .

upen the writ de ventre inspiciendo, a jury of wemen
is to be impanmelled to try the guestien whether the
woman 8 with child or not. So, if & woman is
convicted of a capital offence, and, being condemned
to suffer death, pleads in stay of execution, that she
is pregnant, a jury of matrens is impannclled to m-
quire into the truth of the allegation; and, if they
find it true, the convict is respited till after her deli-

very.

MATRONA, in Ancient Geography, a river sepa-
rating Gallia Celtica from the Belgica (Casar). Now
the Marne ; which, rising in Champagne near Langres,
runs north-west, and then west, and passing by Meaux
falls into the Seine at Charenton, two leagues to the
east of Paris.

MATRONALIA, a Roman festival instituted by
Romulus, and celebrated on the kalends of March, in
honour of Mars. It was kept by matrons in particular,
and bachclors were entively excluded from any share in
the solemnity. The men during this feast sent presents
to the women, for which a retorn was made by them at
the Saturnalia : And the women :gave ‘the same indul-
gence to their servants now which the men gave to
theirs at the feast of Saturn, serving them -at table, and
treating them -as superiors.

MATROSSES, . arc soldiers in ‘the train of artil-
lery, who are next to the gunners, and assist them in
loading, firing, and spunging the t guns. They

. carry firelocks, and march along with the store wag-

gons, both as a guard, and to give their. assistance m
case a waggon should bresk-down.

MATSYS, QuINTIN, painter of history and por- -
traits, was born at Antwerp in 1460, and for several -

ears followed the trade of a blacksmith or farrier, at
{east till he-was in his 20th year. Authors vary in their
accounts of the cause of his quitting his first occupa-
tion, and attaching himself to the art -of painting.
Bome affirm, that the first unfolding of his genius was
occasioned by the sight of a print which accidentally
was shown to him by a friend who came to pay him a
visit while he was in = declining state of health from
the labour of his former employment, and that by his
copying the print with some degree of success, he was
animated with a desire to learn the art of painting.
Others say, he fell in love with a young woman of
great beauty, the daughter of a painter, and they al-
lege that love alone wrought the miracle, as he could
have no prospect of obtaining her except by a distin-
guished merit in the profession of painting : for which

reason he applied himself with incessant labour to-study -
and practise the art, till ‘he became so eminent as to .

be entitled to demand her in marriage, and he succeed-
ed. Whatever truth may be in either of these ac-

ocounts, it is certain that he appeared to have an un- -

common genius ; his manner was ‘singular, not resem-

bling the manner of any other master ; and his pictures -

were strongly coloured and carefully finished, but yet
they are somewhat dry and bard. By many compe-
tent

Matrix

1
Maetsys.
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-Matsys - “tent judges it was believed, when they observed the Jews, on account of the covetousness and exaction of Matthie wr,
1l strength of expression in some of his compositions, that . those who managed it ; St Matthew’s office particular- Matthius-

Matthew.

if he had studied in Italy to acquire some knowledge of
the antiques and the great masters of the Roman school,
be would have proved one of the most eminent painters

- of the Low Countries. But he only imitated ordinary

life ; and seemed more inclined, or at least more quali-
fied, to imitate the defects than the beauties of nature.
Some historical compositions of this master descrve com-
mendation ; _particularly a Descent from the Cross,
which is in the cathedral at Antwerp; and it is justly
admired for the spirit, skill, and delicacy of the whole.

. But the most. remarkable and best known picture of

Matsys, is that of the Two Misers in the gallery at
Windsor. He died in 1§29,

MATT, in a ship, is a name given to rope-yars,
Jjunk, &ec. beat flat and interwoven; used in order to
preserve the {ards from galling or rubbing, in hoisting
or lowering them.

MATTER, in common language, is a word of the
same import with body, and denotes that which is tan-
gible, visible, and extended ; but among philosophers it

- signifies'that substance of which all bodies are compo-

-sed ; and in this sense it is synonymous with the word
ELEMENT.

It is only by the senses that we have any communi-

-cation with the external world ; but the immediate ob-
-jects of sense, philosophers have in general agreed to
term qualities, which they conceive as inbering in
something which is called their subject or substratum.
It is this substratum of sensible qualities which, in the
language of philosophy, is denominated matter ; s¢
that ‘matter is not that which we immediately sce or
handle, but the concealed subject or support ofy visible
and tangible qualities. What the moderns term guali-
ties, was by Aristotle and his followers called form ;
but so far as the two doctrines are intelligible, there ap-
pears to be no essential difference between them. From
the. nmoderns we learn, that body consists of matter and
‘qualities ; and the Peripatetics taught the same thing,
when they said that body is composed of matter and
Sorm.

How philosophers were led to analyze body into mat-
ter and form, or, to use modern language, into matter
and qualities ; what kind of existence they attribute to
each; and whether matter must be conceived as self-
existent or created—are questions which shall be consi-
dered afterwards (See METAPHYSICS). It is sufficient
here to have dchned the term.

MATTHEW, or Gospel of St MaTTHEW, a cano-
nical book: of the New Testament. .

St MarTHEW wrote his gospel in Judea, at the re-

- quest of those he had converted ; and it is thought he

began in the year 41, eight years after Christ’s resur-
rection. It was.written, according to the testimony of
all the ancicnts, in the Hebrew or Syriac lang'unge;
but the Greek version, which now passes for the origi-
ual, is as old as the apostolical times.

St Marraew the Evangelist’s Day, a festival of the
Christian church, observed on September 21st.

St MarTHEW, the son of Alpheus, was also called,
Levi. He was of a Jewish original, as both his names,
discover, and probably Galilean. Before his call to
the apostolate, he was ’a publican or toll-gatherer to,
the Romans; an office of bad repute among the

2

.ly consisting in gathering the customs of all merchan-

dise that came by the sea of Galilee, and the tribute
that passengers were to pay who went by water. And

- here it was that Magthew sat at the receipt of customs,

when our Saviour called him to be a disciple. It is

. probable, that, living at Capernaum, the place of

Christ’s usual residence, he might have some know-

.lcdge of him before he was called. Matthew imme-

diately expressed his satisfaction in being called to this
high dignity, by entertaining our Saviour and his dis-
ciples at & great dinner at his own house, whither be

_invited all his friends, especially those of his own pro-

fession, hoping, probably, that they might be influenced
by the company and conversation of -Christ. St Mat-
thew continued with the rest of the apostles till after
our Lord’s ascension. For the first eight years after-
wards, he preached in Judea. Then he betook himself
to propagating the gospel among the Gentiles, and
chose Ethiopia as the scene of his apostolical ministry;
where it 18 said he suflered martyrdom, but.by what
kind of death is altogether uncertain. It is pretended,
but without any foundation, that Hyrtacus, king of
Ecthiopia, desiring to marry Iphigenia, the daughter
of bis brother and predecessor /Eglippus, and the apos-
tle having represented to bim that he could not law-
fully do it, the enraged princc ordered his head im;
mediately to be cut off. Baronius tells us, the body
of St Matthew was transported from Ethiopia to Bir
thynia, and from thence was carried to Salernum in the
kingdom of Naples in the year 954, where it was found
in 1080, and where Duke Robert built a church bear-
dng his name.
St AMlarTHEW, a town of Spain, in the kingdom of
Arragon, seated in apleasant plain, and in a very fer-
tile country watered with many springs. 'W. Long.
©0. 15. N. Lat. go. 22.
MarTHEW of Paris. See PaRis.
Marruew of Westminster, a Benedictine monk and
accomplished scholar, who wrote a history from the
beginning of the world to the end of the reign of Ed-
ward I. under the title of Flores Histortarum ; which
was afterwards continued by other hands. He died in
1380.
3St MATTHIAS, an apostle, was chosen instead
of Judas. He preached in Judea and part of Ethi-
opia, and suffered martyrdom. Sce the Acts of the
Apostles, chap. 1. There was a gospel published un-
der Matthias’s -name, but .rejected as spurious; as
likewise some traditions, which met with the same

fate.
. St Marruias’s Day, a festival of the Christian
church, observed on the 24th of February. St Mat-
thias was an apostle of Jesus Christ, but not of the
number of the twelve chosen by Christ himself. He
obtained this high henour upon a vacancy made in
the college of the apostles by the treason and death
of Judas Iscariot. The choice fell on Matthias by
lot ; his competitor being Joseph called Barsabas, and
surnamed Justus. Matthias was qualified for the
apostleship, by having been .a constant attendant upon
our Saviour all the time of his ministry. Ile was,
probably, one of the 70 disciples. After our Lord's
resurrection, he preached the gospel first -in Judea.
' Afterwards
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ﬂult'hiu Afterwards it is probable he travelled eastward, his

Maty.

residence being principally near the irruption of the
river Apsarus and the haven Hyssus. The barbarous
people treated him with great rudeness and inbumani-
ty ; and, after many labours and sufferings in convert-
ing great numbers to Christianity, he obtained the
crown of martyrdom ; but by what kind of death, is
uncertain.—They pretend to show the relics of St Mat-
thias at Rome; and the famous sbbey of St Mat-
thias near Treves boasts of the same advamtage ; but
doubtless Loth without any foundation. ‘T'here was a
gospel ascribed to St Matthias ; but it was universally
rcjected as spurious.

MATTIACA Aqua, or MaTtriact FoNTES, in
Auncient Geozraphy, now Wisbaden, opposite to Mentz,
in Weteravia. K. Long. 8. N, Lat. 50. 6.

MATTIACUM, or MATTIUM, in Ancient Geogra-
phy, a town of the Mattiaci, a branch of the Catti in
Germany. Now Marpurg in Hesse. K. Long. 8. 40.
N. Lat. 50. 40,

. MATTINS, the first canonical hour, or the first
art of the daily service in the Romish church.

MATTHIOLUS, PETER ANDREW, an eminent
physician in the 16th century, born at Sicnna, was well
skilled in the Greek and Latin tongues. He wrote
learned commentaries on Dioscorides, and other works
which are esteemed ; and died in 1577.

- MATURANTS, in Pharmacy, medicines which
promote the suppuration of tumers.

MATY, MattaEw, M. D. an eminent physician
and polite writer, was born in Holland in the year
1718. He was the son of a clergyman, and was ori-
ginally intended for the church; but in consequence
of some mortifications his father met with from the
gynod, on account of the peculiar sentiments he en-
tertained about the doctrime of the Trinity, turued
bis thoughts to physie. He took his degree of M. D.
at Leyden; and in 1740 came to settle in England,
his father having determined to quit Holland for ever.
¥n order to make himself known, he began in 1749 to
publish in French an account of the productions of the
English press, printed at the Hague under the name of
the Journal Britanrique. This journal, which conti-
nues to hold its rank amongst the best of those which
bave appeared since the time of Bayle, answered the
chief end he intended by it, and introduced him te
the acquaintance of some of the most respectable lite-
rary characters of the country he had made his own,
Tt was to their active and uninterrupted friendship- he
owed the places he afterwards possessed. In 1%48 he
was chosen fellow, and in 1765, on the resignation of
Dr Birch, who dicd a few months after, and had made
him his execwtor, secretary to the Royal Society. -He
had been appointed one of the under librarians ef the
British museum at its first institution -in 1753, and-be-
came principal librarian at the death of Dr Kaight in
1792 Useful in all these situations,.he promised te be
cminently so in the last, when he was seized with-a
Janguishing disorder, which ia 1976 put an end to a
life which had been uniformly devoted to the pursuit
of science and the offices of humanity. He wasan
carly and active advocate for inoculation; and when
there was a doubt entertaincd that one might have the
smallpox this way a second time, tried it upon him-
slf unknown to his family. He¢ was a member of

Vor. XIII. Part I 4
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the medical club (with the Drs Parsons, Templeman, Maty,
Fotbergill, Watson and others), which met everyMaubeuge.
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fortnight in St Pauol’s Churchyard. He was twice
married, viz. the first time to Mrs Elizabeth Boisra-
gon ; and the second to Mrs Mary Deners. He left
a son and three daughters. He had wearly finished
the Memoirs of the earl of Chesterfield; which were
completed by bis son-in-law Mr Justamond, and prc-
fixed to that nobleman’s Miscellaneous Works, 1477,
2 vols 4to.

Mary, Paul Henry, M. A. F. R. 8. son of the
former, was born in 1%45, and was cducated at West-
minster and Trinity college, Cambridge, and had their.
travelling fellowship for three years. He was afterwards
chaplain to Lord Stormont at Paris, and soon after va-
cated his next fellowship by marrying one of the three
daughters of Joseph Clerk, Esq. and sister of Captain
Charles Clerk (who succeeded to the:-command on the
death of Captain Cook). On his father’s death in 1776,
be was appointed to the oflice of bune of the under libra-
rians of the British Museum, and was afterwards prefer-
red to a superior department, having the care of the
antiquities, for which he was eminently qualified. In
1776 he also succceded his father in the office of
secretary to the Royal Society. On-the disputes re-
specting the reinstatement of Dr Hutton in-the depart-
ment of secretary fer forcign correspondence in 1784,
Mr Maty took 2 warm and distinguised part, and re-
signed the office of secretary; after which he under-
took to assist »fcntlem'ca or ladies in perfecting their
knowledge of the Greek, Latin, French, and %‘alian
classics.  Mr Maty was a thinking conscicntious man ;
and having conceived some doubts about the articles
be had subscribed in early life, be pever could be pre-
vailed upen to place himsclf in the way of ecclesiastical
preferment, though his connexions were amongst those
who could bhave served him cssentially in this point;
and soon after his father’s death he withdrew himself
from ministering in the established church, his reasons
for which he published in the 47th volume of the Gent.
Magazine, p.-466. :His whole lifc was thenceforwards
taken up in literary pursuits. He received 100l. from
the duke of Marlborough, with a copy of that beauti- -
ful work, the Gemma Marlburicnses, of which only 100
copies were -worked off for presents; and of -which
Mr Maty wrote the Freach account, as Mr Bryant did
the Latin. In Jauuary 1782 he set on foot 2 Review
of publications, principally foreign, which be carried
an, with great credit - to himself and satisfaction to the
public, for ncar five years, when he was obliged to
discontinue it-from ‘illzealtb. He had long laboured
under an asthmatic complaint, which at times made
great ravages in his constitution,and at last put a pe-
riod to his life in Jun.- 187, at the age of 42 ; leaving
behind him one -son.—Mr Maty was cminently ac-
guainted with ancient and modern literature, and parti.
cularly conversant in critical rescarches. The purity
and probity of his nature were unquestionable ; and his
humanity was es exquisite as it would have been exten-
sive, had it been-seconded by his fortane.

MAUBEUGE, a fortified town of the Netherlands,
in Hainault, which foermerly: contained an abbey of ca-
nonesscs, who were noble both by the father and mo-
ther’s side. In 1698 this place was ceded to Fraoce,
in- whose possession- it still remains, In September

QY 1793
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Manbenge 1793, the Austrians farmed the blockade of this place, hands that. Ce, clearness, and precision, so re- rtuis
Al but :vcre driven from their position in the followiné markable in his’wtitings ’ In the year 1:]36, bet'—‘?:—‘

Maupertuis. month, It is seated on the river Sambre, in E. Long. was sent by the kiag of ¥rance to the polar circle to

4. 2. N. Lat. éo 16.
MAUCAUCO, Macaco, or Maki, a genus of

quadrupeds belonging to the order Primates. See Man-
MALIA Indez.

MAVIS, a species of turdus. See ORNITHOLOGY
Index. :

MAUNCH, in Heraldry, the figure of an ancient
coat sleeve, borne in many gentlemen’s escutcheons.

MAUNDY THURSDAY, is the Thursday in pas-
sion week ; which was called Maunday, or Mandatec
T'hursday, from the command which our Saviour gave
his apostles to commemorate him in the Lord’s supper,
which he this day instituted ; or from the mew com-
mandment which he gave them to love one another,
after hc had washed their feet as a token of his love
to them.

MAUPERTUIS, PeTErR Lours MorcEAU DE, &
celebrated French academician, was born at St Malo
in 1698 ; and was there privately educated till he arriv-
ed at his 16th year, when he was placed under the ce-
lebratcd professor of philosophy M. le Blond, in the
college of Lia Marche, at Paris. He soon discovered
a passion for mathematical studies, and particularly for

ometry. He likewisc practised instrumental music
an his carly years with great success, but fixed on no
profession till he was 20, when he entered into the ar-
my. He first served in the Grey musqueteers ; but in
the year 1720, his father purchased for him a company
of cavalry in the regiment of La Rochcguyon. He re-
maincd but five years in the army, during which time
he pursued his mathematical studics with great vigour;
and it was soon remarked by M. Frerct and other aca-
demicians, that nothing but geometry could satisfy
hés active soul and unbounded thirst for knowledge.
fn the year 1723, he was received into the Royal
Academy of Sciences, and rcad his first performance,
which was a memoir upon the coustruction and form
of musieal instruments, November 15. 1724. Duriug
the first years of his admission, he did not wholly con-
fine his attention to mathematics ; he dipt into natu-
ral philosophy, and discovered great knowledge and
dexterity in observations and experiments upon animals.
H ‘the custom of travelling into remote climates, like
the sages of antiquity, in order to be initiated into
the learned mysteries of those times had still subsisted,
no one would have conformed to it with greater eager-
ness than M. de Maupertuis. His first gratification
of this passion was to visit thc country which had
%iven birth to Newton : and during his residence at

sondon he became as zealous an admirer and fol-
lower of that philosopher as any onc of his own
countrymen. His next excursion was to Basil in
Switzerland, where he formed a friendship with the fa-
mous John Bernouilli and his family, which continued
to his death. At his return to Paris, he applied him-
self to his favourite studies with greater zeal than ever :
—And how well he fulfilled the daties of an academi-
tian, may be gathered by running over the memoirs of
the academy from the year 1724 to 1736 ; where it ap-
pears that he was neither idle nor occupied by objects
of small importance. The most sublime questions in
geometry and the relative sciences received from bis

measure a degree, mn order to ascertain the fi of.
the earth, accompanied by Messrs Clairault, Camus,
Le Monnier, ’Abbe Outhier, and Celsius the cele-
brated professor of astronomy at Upeal. This distine-.
tion rendered him so famous, that at his return he was
admitted a member of almost every academy in Eu-.

" rope. , .

In the year 1740 Maupertuis had an invitation from.
the king of Prussia to go to Berlin ; which was too
flattering to be rcfused. i’;is rank among men of let- -
ters had not wholly effaced his love for his first pro-
fession, namely that of arms. He followed his Prus-
sian majesty into the field, and was a witness of the
dispositions and operations that preceded the battle of
Molwitz ; but was deprived of the glory of being pre-
sent, when victory declared in favour of his royal pa-
tron, by a singular kind of adventure. His horse, dur-.
ing the heat of the action, running away with him,
he fell into the hands of the enemy; and was at first
but roughly treated by the Austrian soldiers, to whom
he conld not make himself known for want of lan-
guage ; but being carried prisoner to Vienna, he re-
ceived such honours from their Imperial Majesties as
were never cffaced from his memory. From Vienna
he rcturncd to Berlin ; but as the reform of the aca-
demy which the king of Prussia then meditated was-
not yet mature, he went again to Paris, where his af-
fairs called him, and was chosen in 1742 dircctor of
the Academy of Sciences. In 1753 he was reccived in~
to the French academy ; which was the first instance-
of the same person being a member of both the aca-
demies at Paris at the same time. M. dc Maupertuis
again assamed the soldier at the siege of Fribourg, and
was pitched upon by Marshal Cogny and the Count
d’Argenson to carry the news to the French king of
the surrender of that citadel.

He returned to Berlin in the year 1744, when &
marriage was negotiated and brought about by the
good offices of the queen-motber, between our author
and Mademoiselle de Borck, a lady of great beauty and
merit, and nearly rclated to M. de Borck, at that-time-
minister of state. 'This determined him to settle at
Berlin, as he was extremely attached to his new spouse,
and regarded this alliance as the most fortunate cir-
cumstance of his life. : :

In the year 1746, M. de Maupertuis was declared’
by his Prussian majesty president of the Royal Academy
of Sciences at Berlin, and soon after by the same prince
was honoured with the order of Merit : However, all
these accumulated honours and advantages, so far from-
lessening hie ardour for the sciences, seemcd to furnish:
new allurements to labour and application. Not a day
pussed but he prodaced some new project or essay for
the advancement of knowledge. Nor did he confine
lrimself to mathematical ‘studies only: metaphysics,
chemistry, botany, polite literatare, all shared his at-
tention, and contributed to his fame. At the same
time, he had, it seems, a strange inquietude of spi-
rit, with a morese temper, which rendered him
miserable amidst honours and pleasures.—Such a
temperament did not promise a very pacific life,
and ‘he was engaged in ecveral quarrels, He had

a
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Maupertels. & quasel with Kocnig the professor of philosophy at termined. 2. The measure of a degree of the meridian. Muopertuis
‘===’ Francker, and another more terrible with Valtaire. 4. A dis- 1

Maupertuis had inserted into the volume of Memoirs
of the Academy of Berlin for 1746, a discourse upon
the laws of motion; which Koenig was not content
with attacking, but attributed to Leibnitz. Mauper-
tuis, stung with the imputation of plagiarism, engaged
the academy of Berlin to call upon him for his proof;
which Kocnig failing to produce, he was struck out of
the academy, of which he was a member. Several
pamphlcts were the consequence of this ; and Voltaire,
for some reason or other, engaged against Maupertuis.
We say, for some reason or other; because Maupertuis
wnd Voltaire were apparently upon the most amicable
terms ; and the latter respected the former as his master
in the mathematics. Voltaire, however, exerted all
his wit and satire against him ; and on the whole was
so much transported bcyond what was thought right,
that he foundat cxpedient in 1753 to quit the court of
Prussia. '

Our philosopher’s constitution had long been con-
siderably impaired by the great fatigucs of various kinds
in which his active mind had involved him ; though
from the amazing bardships he had undergone in his
northern expedition, most of his future bodily suffer-
ings may be traced. The intense sharpness of the air
could only be supported by mecans of strong liquors,
which served to increase his disorder, and bring on a
spitting of blood, which began at lcast 12 years before
he died. Yet still his mind seemed to enjoy the
greatest vigour; for the best of his writings were pro-
duced, and most sublime ideas developed, during the
time of his cenfinement by sickness, when he was un-
able to occupy his presidial chair at the academy. He
‘took several journcys to St Malo, during the last years
of his life, far the recovery of his health: And though
he always rcceived benefit by breathing his native arr,
-yet still, upon his return to Berlin, his disorder like-
wise returned with greater violence.—His last journey
into France was undertaken in the year 1757 ; when
he was obliged, soon after his arrival there, to quit
his favourite retrcat at St Malo, on account of the
danger, and confusion which that town was thrown into
by the arrival of the English in its neighbourhood.
T'rom thence he went to Bourdeaux, boping there to
meet with a neutral ship to carry him to Hamburgh,
in his way back to Berlin ; but being disappointed in
that hope, he went to Thoulouse, where he remained
seven menths. He had then thoughts of going to Italy,
in bopes a milder climate would restore him to health :
but finding himself grow worse, he rather inclined to-
wards Germany, and went to Neufchatel, where for
three months he cnjoyed the conversation of Lord
Murischal, with whom he had formerly been much
connected. At length he arrived at Basil, October
16. 1758, wherc he was received by his friend Ber-
nouilli and his family with the utmost tenderness and
aflection. He at first found himself much better here
than he had been at Neufchatel : but this amendment
was of short duration; for as the winter approached,
his disorder returned, accompanied by new and more
alarming symptoms. He languished here many months
during which he was attended by M. de la Condamine ;
and died in 1759.

He wrote in 3 rench, 1, The figure of the earth de-

3. A discourse on the parallax of the moon.
course on the figure oF the stars.
geography. 6. Nautical astronomy. 4. Elements of
astronomy. 8. A physical dissertation on a white inha-
bitant of Africa. 9. Anessay on cosmography, 10. Re-
flections on the origin of languages. 11. An essay on
moral philosophy. 12. A letter on the progress of the
sciences. 13. Am essay on the formation of bedies
14. An eulogium on M. de Montesquieu. 15. Letters,
and other works.

MAUR, St, was a celebrated disciple of St Bene-
dict. If we can believe 4 life of St Maur ascribed to
Faustus bis companian, he was sent by Benedict on a
mission to France. But this life is considered as apo-
cryphal. In rejecting it, however, as well as the cir-
cumstances of the mission, we must beware of denying
the mission itself. It is certain that it was believed in
France as early as the gth century ; and notwithstand-
ing the silence of Bede, Gregory of Tours, and others,
there are several documents which prove this, or at
least render it extremely probable. A celebrated so-
tiety of Benedictines, took the name of St Afawr in
the beginning of the last century, and reccived the
sanction of Pope Gregory XV. in 1621. This so-
ciety was early distinguished by the virtue and the
knowledge of 1ts members, and it still supports_ the
character. There are, perhaps, fewer eminent men in
it than formerly ; but this may be ascribed to the levi-
ty of the age, and partly to the little encouragement
ﬁ}x’r the researches of lcarned men. The chief persons
of ingenuity which this society bas produced are, the
Fathers Menard, d’Acheri, Mabillon, Ruinart, Ger-
main, Lami, Montfaucon, Martin, Vaissctte, le Nourri,
Martianay, Martenne, Massuct, &ec. &c. See L’His-
toire Litteraire de la Congregation de St Maur, publish-
ed at Paris under the title of Brussels, in 4to, 1770,
by Dom. Tassin. :

MAURICEAU, Francrs, a French surgeon, who
applied himself with great success and reputation to the
theory and practice of bis art for several years at Paris.
Afterwards he confined himselfto the disorders of preg-
nant and lying-in-women, and was at the head of all
the operators mn this way. His Obseruvations sur la
grossesse and sur Paccouchement des femmes, sur leurs
maladies, et celles des enfuns nouveausz, 1694, in 4to, is
reckoned an excellent work, and has been translated
into several languages, German, Flemish, Italian, Eng-
lish: and the autbor himself translated it into Latin,
It is illustrated with cuts. He translated another piece
or two, P' way of supplement, on the same subject ; and
died at Paris in 1709.

MAURICE, St, commander of the Theban le-
gion, was a Christian, together with the officers and
soldiers of that legion, amounting to 6600 men.—
This legion received its name from the city Thebes
in Egypt, where it was raised. It was sent by Dio-
clesian to check the Bagauda, who had excited some
disturbances in Gaul. Maurice baving carried his
troops ‘over the Alps, the emperor Maximinian com-
manded him to employ his utmost exertions to cxtir-
pate Christianity. i8 proposal was received with
horror both by the commander and by the soldiers.
The emperor, coraged at their opposition, command-
cd the legiom to be decimated ; and when they still

Cz2 declared

5. The clements of Mavrice.
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Maarice. declared that they would sooner die than do any thing should return all the Roman captives in his donfnions. Mavrice.

== prejudicial to the Christian faith, every tenth man of

those who remained was put to death. Their perse-
verance excited the emperor to still yreater cruelty
for when he saw that nothing could make them
relinquish their religion, he commanded his troops
to surround them, and eut them to pieces. Mau-
rice, the commander of these Christian heroes, and
Exuperus and Candidus, officers of the legion, who
bad chicfly instigated the soldiers to this noble re-

sistance, signalized themselves by their patience and

“their attachment to the doctrines of the Christian re-
ligion. They were massacred, it is believed, at A-
gaune, in Chablais, the 22d of September 286.—
Notwithstanding muuﬁ proofs which support this trans-
action, Dubordier, Hottinger, Moyle, Burnet, and
Mosheim, are disposed to demy the fact. It is de-
fended, on the other hand, by Hicks an English
writer, and by Dom Joseph de Lisle a Benedictine
monk de Ja eongregration de Saint Vannes, in a work of
his, entitled Defence de la Verité du Martyre de la Le-
aion Thcbenne, 1737. In defence of the same fact, the
‘reader may consult Historia de S. Méuritie, by P. Ros-
- ‘signole a Jesuit, and the Acta Sanctorum for the month

’oiggeptember. The martyrdom of _ this legion, written
‘by St Eucherius bishop of Lyons, ‘was transmitted to
"posterity in a very imperfect manner by Surtus. P. Chif-
flet a Jesuit, discovered, and gave to the public, an ex-
‘act copy of this work. Don lglaninart maintains, that it
has every mark of authenticity. St Maurice is the pa-
“tron of a celebrated order in the king of Sardinia’s do-
“minions, created by Emanuel Philibert duke of Savoy,
‘to reward military merit, and approved by Gregory
XIIL in 1572. The commander of the Theban le-
“gion must not be confounded with another St Maurice,
mentioned by Theodoret, who suffered martyrdom at
Apamea in Syria.

Maurick, (Mauritius Tiberius), was born at Ara-
bissus in Cappadocia, A. D. 539. He was descend-
ed from an ancient and honourable Roman family.—
‘After he had filled several offices in tlie court of T};Bc-
rins Constantine, he obtained the command: of his ar-
mies against the Persians. His gallantry was so con-
spicuous that the emperor gave him his daughter
Constantina in marriage, and invested him with the
purple the 13th August §82. The Persians still
continued to make isroads on the Roman territo-
Ties, and Maurice sent Philippicus, his brother-in-law,
-against them. This general conducted the war with
various success. At first he gained several splendid
victories, but he did not continue to Bhave a decided
syperiarity. As there was a great use for soldiers in
these unfortunate times, the emperor issued a man-
date in §92, forbidding any soldier to become a monk
till he had accomplished the term of his military ser-
vice. Maurice acquired much glory in restoring Chos-
roes II. king of Persia, to the throme, after he had
heen deposed by his subjects. The empire was in his
‘reign harassed by the frequent inroads of the Arabian
‘tribes. Hec purchased peace from them, by granting
them a pension nearly equal to 100,000 crowns; but
these barbarians took frequent opportunities to renew
the war. In different engagements the Romans de-
stroyed §0,000, and took 17,000 prisoncrs. These
were restored, on condition that the king of the Abari

Regardless of his 1{u-omise, he demanded a ransom of ‘==—v=—

10,000 crowns, Maurice, full of indignation, refused
the sum : and the barbarian, equally enraged, put the
captives to the sword. 'While the emperor, to revenge
this cruelty, was making preparations against the A-
bari, Phocas, who from the rank of centurion had
attained the highest military. preferment, assumed the
purple, and was declared emperor. He pursued Mau-
rice to Chalceden, took him prisoner, and condemned
him to die. The five sons of this unfortunate prince
were massacred before his eyes, and Maurice, humbling
himself under the hand of God, was beard to ex-
claim, Thou art just, O Lord, ard thy judgments are
without partiality. He was beheaded on the 26th No-
vember 602, in the 63d year of his age and 20th of
his reign. Many writers have estimated the charac-

.ter of this prince by his misfortuncs instead of his

actions. They believed him guilty without evidence,
and condemned him without reason. It caunnot be de-
nied, however, that he allowed Italy to be harassed ;
but he was a father to the rest of the empire. He re-
stored the military discipline, humbled the pride of his
enemies, supported the Christian religion by his laws,
and piety by his example. He loved the sciences, and
was the patron of learned men.

MAURICE, elector of Saxony, son of ‘Henry le
Pieux, was born A. D. 1521. ;le was early remark-
able for his courage, and during his whole life he was
engaged in warlike pursuits. He served under the
emperor Charles V. in the campaign of 1544 against
France ; and in the year following against the league
of Smalkalde ; with which, although a Protestant, he
would have no manner of connexion. The emperor,
as a reward for his services, in the year 1547, made
him elector of Saxony, having deprived his cousin
John Frederick of that electorate. Ambition had
led him to second the views of Charles, in the hopc of
being elector, and ambition again detached him from
that prince. In 1551 he entered into a league against
the emperor, together with the elector of Branden-
burgh, the Count Palatine, the duke of Wirtem-
burg, and many other princes. This league, encou-
raged by the young and enterprising Henry II. of
France, was more dangerous than that of Smalkalde.
The pretext for the association was the delivorance of
the landgrave of Hesse, whom the emperor kept pri-
soner. Maurice and the confederates marched, in
1552, to the defiles of Tyrol, and put to flight the
Imperial troops who gnarded them. The cmperor
and his brother Ferdinand narrowly escaped, and fled
from the conquerors in great disorder. Charles hav-
ing retired into Passau, where he had collceted an
army, brought the princes of the league to terms of
accommodation. By the famous peace of Passau,
which was finally ratified the 12th of August 1552,
the emperor granted an amnesty without exception to
all those who had carried arms against him from the
year 1546. The Protestants nct only obtained the
free excrcisc of their religion, but thcy were admit-
ted into the imperial chamber, from which they had
been excluded since the victory of Multerg.—Mau-
rice soon after united himself with the emperor against
the margrave of DBrandenbnrg, who laid waste the
German provinces. He engaged him in 1553, gai:&
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Maurice. €d the battle of Sivershausen, and died of the wounds ter of his troops, Le took the place. The prince of Maurice,
he had reccived in the engagement two days after. Orange, unsuccessful in every attempt to raise the Meauritanie

He was one of the greatest protectors of the Luther-
ans in Germany, and a prince equally brave and po-
litic. After he had profited by the spoils of John
Frederick, the chief of the Protestants, he became
himself the leader of the party, and by these means
maintained the balance of power against the emperor
in Germany. ‘
Mivrice de Nassau, Prince of Orange, succeeded
‘to the government of the Low Countries after the
death of his father William, who was killed in 1584
by the fanatic Gerard. The young prince was then
‘only eighteen ycars of age, but his courage and abi-
lities were above his years. He was appointed cap-
tain gencral of the United Provinces, and he reared
that edifice of liberty of which his father had laid the
foundation. Breda submitted to him in 1590; Zut-
phen, Deventer, Hulst, Nimeguen, in 1591. He
gained several important advantages in 1§92, and in
the year following he made himsel% master of Gertrn-
denburg.  'When he bad performed these splendid
services, he returned to the Low Countries by the way
of Zealand. His fleet was attacked by a dreadful
tempest, in which he lost forty vessels, and he him-
self had very nearly perished. His death would have
been considered by the Hollanders as a much greater
calamity than the loss of their vessels. They watched
over his safety with excceding care. In 1594, one of
his guards was accused of an intention to take away his
life’; and it was generally believed that be was brihed
to this service by the enemies of the republic. He
fell a sacrifice at Bruges, either to his own fanaticism
or to the jealous anxicty of the friends of Maurice.
The prince of Orange, increasing in reputation, de-
feated the troops of the archduke Albert in 1597, and
drove the Spaniards cntirely out of Holland. In 1600
he was obliged to raise the siege of Dunkirk ; but he
took ample vengeance on Albert, whom be again de-
feated in a pitched battle ncar Nieuport. Before the
action, this great gencral sent back the ships which
had brought his troops into Flanders: My brethren
(said he to his army), we must conquer the enemy or
drink upthe watersof the sea. Determine for yoursclves;
I havedetermined Ishall either conquer byyour bravery,
or I shall never survive the disgrace of being conquered
by men in cvery respect our inferiors.  This speech ele-
vated the soldicrs to the highest pitch of enthusiasm, and
_the victory was complete. Rhinberg, Grave, and Ecluge,
cities in Flanders, submitted to the conqueror the fol-
lowing year. Maurice, however, not only laboured
for the commonwealth, but also for bimself. He co-
veted the sovereignty of Holland, and was opposed in
the prosccution of his design by the pensioner Barne-
veldt. The zeal and activity of this wise republican
"cost him his life. He was an Arminian ; and at this
time Mavurice defended Gomar against Arminius.—
Taking advantage of the general odium under which
the Arminians lay, he found means to get Barneveldt
condemned in 1619. His death, wholly owing to

the cruel ambition of the Prince of Orange, made a.

dcep impression on the minds of the Hollanders. The
truce with Spain being expired, Spinola laid siege to
Breda in 1624, and in six months, by the proper di-
‘rection of his great talcats, though with great slaugh-

siege, -died of vexation in 1625, aged 55 years, with
the reputation of the greatest warrior of his time.—
“ The life of this stadtholder (says the abbe Ray-
nal) was almost an uninterrupted series of battles,
of sieges, and of victories. Of moderate abilities in
every thing else, he shone conspicuons in his military
capacity. His camp was the school of Europe; and
those who received their military education in his ar-
mies augmented, perhaps, the glory of their master.—
Like Montecuculi, he discovered inimitable skill in
his marches and encampments ; like Vauban, he pos-
sessed the talent of fortifying places, and of rendering
them impregnable ; like Eugene, the address of find-
ing subsistence for great armies in countrics barren by
nature, or ravaged by war ; like Vendome, the happy
talent of calling forth, in the moment they became
Decessary, greater exertions from his soldiers than could

rcasonably be expected ; like Condé, that infallible-
quickness of eye which decides the fortune of battles ;

like Charles XII. the art of rendering his troops al-

most invincible to cold, hunger, and fatigue ; like -
‘Turenne, the sccret of making war with the least pos-

sible expence of human blood.”” The Chevalier Folard

maintains, that Maurice was the greatest commander

of infantry since the time of the Romans. He studied

the military art of the ancients, and applied their rules

with great exactness in the various occurrences of war.
He not only took advantage of the inventions of others,

but he enriched the science of war with several im-

provements. Telescopes were first used by him for

a military purpose; and, besides a kind of gallery in

conducting a siege, and the plan of blockading a

strong place, which were of his invention, -he greatly

improved the whole art by his method of pushing an .
attack with great vigour, and of defending, for the

greatest length of time, and in the best manner, a

place besieged. In short, the many useful things .
which he practised or invented, placed bim in the

highest rank among men of a military character. On

one occasion, a lady of quality asked him, Wko was

the first general of the age 2 Spinola (replied he) is the

sccond. It was his constant practice, daring sleep, to

have two guards placed by his bedside, not only to de-

fend him in case of danger, but to awake bim if therc

should be the least occasion. The war betwixt Spain

and Holland was never carried on with greater keen-

ness and animosity than during his administration.—

The Grand Signior, hearing of the vast torrents of
blood shed in this contest, thought that a great em-

pire must depend on the decision. The object of so

many battles was pointed out to him on & map, and

he said coldly, If it were my business, I would send my

pioneers, and order them to cast this little corner of earth

into the sea. Maurice, like many great men, was im-

patient under contradiction, and too much devoted to

women. He was succeeded by Frederick Henry his

brother.

MAURITANIA, an ancient kingdom of Africa,
bounded on the west by the Atlantic ocean, on the:
south by Getulia or Libya Interior, and on the nortl
by the Meditcrranean; comprebending the greater
part of the kingdoms of Fez and Morocco.—Its an-

eient limits are not exactly mentioned by uny historian 5
- ncither
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Mauritanin. neither can they now bo ascertained by auy modern oh-  Iesperides, and mude himself master of all the g
’ servations, these kingdoms being but little known to  en fruit there, Bochart thinks that the fable allu
. Europeans, chiefly to naval engagements, wherein Hercules,

This country was originally inhabited by a people
~called Mauri, eoncerning the etymology of which name
.authors are not agreed. It is probable, however, that
‘this country, or at least great part of it, was first
-called Phut, since it appears from Pliny, Ptolemy, and

St Jerome, that a river and territory not far from Mount
Atlas went by that name. From the Jerusalem Tar-
gum it likewise appears, that part of the Mauri may
*be decmed the offspring of Lud the son of Misraim,
since his descendants, mentioned Genesis x. are there
-called ‘woY, Mawri, or Mauritani. It is certain,
that this region, as well as the others to the eastward
of it, had many colonies planted in it by the Phceni-
cians. Procopius tells us, that in his time two pillars
of white stone were to be seen there, with the follow-
ing inscription in the Pheenician language and charac-
ter upon them: * We ave the Canaanites, that fled
from Joshua the son of Nun, that notorious robber.”
Ebuns Rachic, or Ibnu Raquig, an African writer cited
by Leo, together with Evagrius and Nicephorus Cal-
listus, assert the same thing.

The Mauritanians, according to Ptolemy, were di-
vided into several cantons or tribes. The AMetagonite
were seated near the straits of Hercules, now those
of Gibraltar. The Saccosii, or Cocosii, occupied the
coast of the Iberian sea. Under these two petty na-
tions the Mausices, Vcrues, and Ferbice or Vervice,
were settled. The Salise or Sulinse, were situated
lower, towards the oceanj and, still more to the
south, the Polubiliani. The Maurcnsii and Herpiditani
possessed the eastern part of this country, which was
terminated by the Mwluchka. The Angauncani, or
Jangacawcani, Nectiberes, Zagrensit, Baniube, and Va-
cante, extended themselves from the southern foot
of Ptolemy’s Atlas Minor to his Atlas Major. Pliny
mentions the Baniure, whom Father Hardouin takes
to be Ptolemy’s Baniubx; and Mela the Atlantes,
wlom he represents as possessed of the western part of
this district.

The earliest prince of Mauritania mentioned in
history is Neptune ; and next to bim were Atlas and
Antmus his two sons, both famous in the Grecian
fables on account of their wars with Hercules. An-
teus, in his contention with that hero, seccms to have
behaved with great bravery and resolution. Having
reccived large reinforcements of Libyan troops, he
‘cut ofl great numbers of Hercules’s men. But that
celebrated commander, having at last intercepted a
strong body of Libyans sent to the relief of Antwxus,
gave him a total overthrow, wherein both he and the
best part of his- forces were put to the sword. 'This
decisive action put Hercules in possession of Libya
and Mauritania, and consequently of the riches of all
these kingdoms. Hemce came the fable, that Her-
cules, finding Antwmus, a giaont of an enormous size
with whom he was engaged in singlc combat, to re-
ceive fresh strength as often as he touched his mother
earth when thrown upon her, at last lifted him up in
the air and squeezed him to death. Hence likewise
may be deduced the fable intimating that Hercules
took the globe from Atlas upon his own shoulders,
evercame the dragon that guarded the orchards of the

-~

the most part, was victorious; though Antecus fi
time to time received succours by sea. But at |
Hercules, coming op with one of his squadrons wh
bad a strong reinforcement on board, made him:
master of it, and thus rendered Antzus incapable
the future of making head against him. he sa
author likewise insinuates, that the notion of Antae:
gigantic stature prevailing for so many centuries
mongst the Tingitanians, pointed out tIe size of :
vesscls of which his fleets and squadrons were ca
posed. As for the golden apples so frequently m
tioned by the old mythologists, they were the tm
sures that fell into Hercules’s hands upon the defi
of Antzeus; the Greeks giving the oriental wc
S0 rickes, the signification affixed to their own te
purs, apples,

With regard to the age in which Atlas and A
teeus lived, the mest probable suppesition seems to
that of Sir Isaac Newton. According to that illu
trious author, Ammon the father of Sesac was tl
first king of Libya, or that vast tract extending fro
the borders of Egypt to the Atlantic ocean ; the co:
quest of which country was effected by Sesac in h
father’s lifetime. Meptune afterwards excited the L
byans to a rcbellion against Sesac, and slew him ; an
then invaded Egypt under the command of Atlas «
Antzus, the son of Neptune, Sesac’s brother and ac
miral. Not long after, Hercules, the general of The
bais and Lthiopia for the gods or great men of Fgyp:
reduced a sccond time the whole continent of Liby:
having overthrown and slain Antaus near a town i
Thebais, from that cvent called Antea or Antaopolis
this, we say, is the notion advanced by Sir Isaac New
ton, who endcavours to prove, that the first reductior
of Libya, by Sesac, happened a little above 2 thou
sand years before the birth of Christ, as_the last, by
Hercales, did some few ycars after.  Now, thougl
we do not pretend to adopt every particular circum
stance of Sir Isaac Newton's system, yet we canno
forbear observing, that it appears undeniably plair
from Scripture, that neither the western extremity of
Libya, nor even the other parts of that rcgion, could
possibly have becn so well peopled before the time of
David or Solomon, as to have sent a numerous army
to invade Egypt. For Egypt and Phenicia, from
whence the greatest part of thc ancestors of the Li-
byans came, and which were much nearer the place
from whence the first dispersion of mankind was made,
could not themselves have been greatly overstocked
with inhabitants any considerable time before the reign
of Sanl. And that such an invasion happened in the
reign of Neptune, or at least of his son Antwus, has
been most fully evinced by this most excellent chrono-
loger.

g;m the dcfeat of Antwmus, nothing remarkable
occurs in the history of Mauritania till the times of the
Romans, who at last brought the whole kingdom
under their jurisdiction; for which see the article
RomE. 1. With regard-to the customs, &c. of this
people, it would seem, from what Hy%inus insinuates,
that they fought only with clubs, till one Belus, the
son of Neptune, as that author calls him, tal]lghl.

them
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Mawricania. them the use of the sword, Sir Isaac Newton makes
\e=—y==/ this Belus to have been the same person with Sesostris
king of Egypt, who overran a great part of the then
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several nations they deduced their origin from. 'That Meurieania

the Mauritanians had some knowledge in naval affairs, n
seems probable, not only from the intercoursc they Mauritius.

known world. 2. All persons of distinction jn Mau-
ritania went richly attired, wearing much gold and
silver in their clothes. They took great painsin cleans-
ing their teeth, and curled their hair in a curieus and
elegant manner. They combed their beards, which
were very long, and always had their nails pared ex-
tremely close. When they walked out in any num-
bers, they never touched one another, for fear of dis-
concerting the curls into which their hair had been
formed. 3. The Mauritanian infantry, in time of ac-
tien, used shields made of elephants skins, being clad
in those of lions, leopards, and bears, which they
kept on both night and day. 4. The cavalry of this
nation was armed with broad short lances, and carried
targets or bucklers, made likewise of the skins of wild
beasts. They used no saddles. Their horses were
small and swift, had wooden collars about their necks,
and were 8o much under the command of their riders,
that they would follow them like dogs. The habit of
thesc horsemen was not much diffcrent from that of
the foot above mentioned, they constantly wearing a
large tunic of the skins of wild beasts. The Phutsi,
of whom the Mauritanians were a branch, were emi-
nent for their shields, and the excellent use they made

of them, as we learn from Homer, Xenophon, Hero-

dotus, and Scripture. Nay, Herodotus seems to inti-
mate, that the shield and helmet came from them to
the Grecks. 5. Notwithstanding the fertility of their
soil, the poorer sort of the Mauritanians never took
eare to manure the ground, being strangers to the art
of husbandry; but roved abeut thc country in a wild
savage manncr, like the ancient Scythians or Arabes
Scenitze. They had tents, or mapalia, so extremely
small, that they could scarce breathe in them. Their
food was corn, herbage, &e. which they frequently
did eat green, without any manner of preparation, be-
ing destitute of wine, oil, and all the elcgancies as
well as many necessaries of life. Their habit was the
same both in summer and -winter, consisting chiefly of
an old tattered, though thick garment, and over it a
coarsc rough tunic; which answered probably to that
of their neighbours the Numidians. Most of them lay
every night upon the bare ground; though some of
them strewed their garments thereon, not unlike the
present African Kabyles and Arabs, who, according
to Dr Shaw, use their hykes for a bed and covering in
thie night. 6. If the most approved reading of Ho-
race may be admitted, the Mauritanians shot poisoned
arrows; which clearly intimates, that they had some
skill in the art of preparing poisons, and were excellent
dartmen.  This last observation is countenanced by
Herodian and /Elian, who entirely come into it, affirm-
ing them to have boen in such continnal danger of be-
mg devoured by wild beasts, that they durst not stir
out of their tents or mapalia without their darts. Such
perpetual cxercise must render them exceedingly skil-
ful in hurling that weapon. 4. The Mauritanians sa-
crificed human victims to their deities, as the Pheenici-
ans, Carthaginians, &ec. did.

The country pdople were extremely rude and bar-
harous; but those mhabiting cities must undoubtedly
bave bad at least some smattering in the Jiterature of the.

had with thc Pheenicians and Carthaginians, as well
as the situation of their <ountry ; but likewise from
Orpheus, or Onomacritus, who asserts them to have.
made a settlement at the entrance into Colchis, to which
place they came by sea. Magic, sorcery, divination,
&ec. they appear to have applied themselves to in very
early times. Cicero and Pliny say, that Atlas was the
inventor of astrology, and the doctrine of the sphere,
i. e. he first introduced them into Mauritania. This,
according to Diodorus Siculus, gave rise to the fable
of Atlas bearing the heavens upon his shoulders. The
same author relates that Atlas instructed Hercules in-
the doctrine of the sphere and astrology, or rather
astronomy, who afterwards brought these scicnces into
Greece.

MAURITIA, the GiNkGo, or Maidenkair Tree ;
a genus of plants belonging to the natural order of

Imee. Sec BoTaxy Irder.

MAURITIUS, or MAURICE, an island of Africa,
about 400 miles east of Matlagascar, lying in the la-
titude of 20 and 21 degrecs south. It is about 1350
miles in circumference. In the beginning of the 16th:
century it was discovered by the Portuguese, who-
knowing that Pliny and other ancient writers had
mentioned the island of Cerne in these sess, took it
for granted that this must be it; and accordingly we
find it styled Cernc or Sirne, in their maps : but, not-
withstanding this, they did not think fit to settle it;
and indeed their force was so small, in comparison. of
the vast dominions they grasped, that it was very ex-
cusable. However, according to their laudable cus-
tom, they put some hogs, goats, and other cattle, up-
on it, that in case any of their ships either going to
the Indies or returning to Portugal should be obliged
to touch there, they might meet with refreshments.
The Dutch, in the second voyage they made to the
East Indics under their admiral James Cornelius Van-
neck, came together with five ships on the 15th of
September 1568 ; anchored in a commedious port, to
which they gave the name of Warwick Haven; and
gave a very good account of the place in their jour-
nals. Captain Samuel Castleton, in the Pearl, an
English East India ship, arrived there on the 27th of
March 1612 ; and taking it to be anisland undiscover-
ed before, bestowed upon it the name of England’s Fo-
vest, though others of his crew called it- Pear! Island ; .
and in thc account of their voyage, written by John
Tatton-the master of the ship, celebrated it as a place -
very convenient for shipping, either outward or home+
ward bound, to refresh at.. This they sometimes ac-
cordingly did, and brought some cargoes of ebony, .
and rich wood from thence, but without fixing any -
settlement.

At length, in 1638, the  Dutch seated themselves -
hero: and it is highly remarkable, that at the very
time they werc employed in making their first settle-
ment, the French sont a vessel to take possession of it, .
who found the Dutch beforehand with them, and rc-
fused the assistance of an English Indiaman, wooding
and watering in another part of the island, who very -
frankly offered it, to drive the Dutch from their half
sctticd posts. They continued for some -time in quict -

posscssion
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Prince Maurice their stadtholder. But having en-
- gaged the French, who were settled on Madagascar,
to steal §o of the natives,.and sell them for slaves,
_for the improvement of the Dutch ssttlements here,
“this proved the ruin of both colonies ; for the negroes
surprised and massacred the French in Madagascar ;
and the slaves in Mauritius fled into the centre of the
island ; from whence they so much and so incessantly
molested those who had been formerly their masters,
- that they chose to quit a country where they could -no
longer remain in any tolerable degree of safety. The
East India Company, lowever, from motives of con-
veniency, and a very imperfect notion of its value, dis-
approved this measure, and therefore ordered it to be
resettled ; which was accordingly done, and three forts
erccted at the principal havens. Things now went on
somewhat better than they did before; but they were
still very much disturbed by the revolted negroes in
- the heart of the isle, whom they could never subdue.
One principal use that the company made of this
place, was to send thither state prisouners, who, as
they were not men of the best morals, quickly cor-
-rupted the rest of the inhabitants, and rendered them
such a race of outrageous smugglers, the situation of
the place concurring with their bad disposition, that,
after various ineffectual attempts made to reform them,
orders were at length given to abandon Mauritius a
second time, which after some dclays, were put in exe-
cution in the year 1710.

Two ycars after this, thc French took possession of
it, and named it the ssle de France. This name has
obtained among themselves, but the Europeans in ge-
neral continue to call it. Mauritius. It lies in S.
Lat. 20. 15. E. Long. 6. 15. The inconveniences
arising from the want of a port at the island of Bour-
bon, induced the French to take possession of Mauri-
tius, it having two very good harbours, to fortify which
no expence has been spared. That on the north-west
is called Port Louss, that on the south-east side of the
island is called Port Bourbon. The trade-wind from
the south-east in these latitudes blows all the year
round, excepting for a few days at the summer sol-
stice, when it is interrupted ‘by hard gales and hurri-
‘tanes from the north. The ease with which this wind
enables ships to enter the port of Bourbon, caused the
French, when they first took possession of this spet, to
esteem it the best port in the island; but experience
pointing out to them, that the same wind often ren-
_dered the passage out of the harbour so difficult, that a
ship was sometimes obliged to wait a considerable time
before the weather admitted of her putting to sea, this
barbour is in a great measure abandoncd, and the prin-
cipal town and seat of government is now fixed at Port
Louis, which is nearly in the middle of the north side
of the island, and its entrance is thtough a chanuel
formed by two shoals, which advance about two miles
into the sea. When a ship arrives opposite to this
channel, the south-east wind hinders her from entering
the port under sail, and she must either warp in with
cables or be towed in with boats. The necessity of this
operation, joined to the extreme narrowness of the
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defencesthe hatbour has against an attack by sea; fo
from these obstacles, an enemy would find it a matt
of the greatest difficulty to force the port; and in a
dition to this natural strength, they have built two for
and as many batteries, which are mounted with hecav
cannon, and entirely command the approach to tl
harbour, should ships presume to force an entry und
sail. This port is capable of containing 100 sail
ships, and is well provided with every requisite fc
repairing and even building of ships. This port h:
proved of the greatest advantage to France in the s
veral wars which have been carried on between Gre:
Britain and her ; and has proved of great utility to tl
French East India Company’s commerce ; ({)r hes
their ships and crews were sure to meet with all nece:
sary refreshment after a long voyage. The port ¢
Bourbon is also fortified ; and an army landed bher
would find it an extremely difficult task to pass th
mountains to the different parts of the island. Ther
are several places between the north-east extremity an
Port Louis: where boats may land, but all thesesare de
fended by batteries ; and the country behind them i
a continued thicket: The rest of the coast.is inaccessi
ble. In the north-castern quarter is a plain extendin,
about 10 miles from east to west, and in some place
five miles inland from the northern coast. All th
rest of the island is full of high and steep mountains
3’ing so near to onc another, and the intervals betwee:

hem so narrow, that, instead of valleys, they rathe
resemble the beds of torrents; and these are choke
with huge fragments of recks which have fallen fron
the stcep sides of the impending mountains. On th
summits of the mountains ice is frequently to be found
and they are covered with forests of ebony and othe:
large trees. The ground they shade produces berbage
shrubs, and plants of various sorts, from the commor
grass to the strongest thorn, and that in such profusion
that they form a thicket so closely interwoven, tha
no progress can be made but by means pf a hatchet
Notwithstanding these difficulties, plantations have bect
formed on these mountains, and very considerable pro
gress has been made in the plains ; but the productions.
although mostly of the same kind, are not only in les:
quantity, but of an inferior quality to those produced af
Bourbon island.

In a course of years, however, the scttlement cost s
much, and was considered in every light worth so little,
that it had been more than ence under deliberaiion,
whether, after the example of the Dautch, they should
not leave it again to its old negro inhabitants; which
sooner or later in all likelihood would have been it
fate, if, in 1935, the famous M. de la Bourdonnais-had
not been sent thither with the title of governor-gencra:
of the French islands.

He found this isle in the worst state possible, thimy
inhabited by a set of lazy people, who equally hated
industry and peace, and who were continually flatter-
ing this man to his face, and belying him wherever
and as far as they durst. He gave himself no trouble
about this, having once found the means to make him-
self obeyed; he saw the vast importance of the island ;
he conceived that it might be settled to great advan-
tage ; and, without so much as expecting the thanks

~channel, which does not admit of two ships abreast of of thosefor whom he laboured, he began to execute
~-each -other eatering at the same time, is one of the best this great design. His first step was to bring over
3 black
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Mauritivs. black boys from Madagascar, whom he carcfully trained cast wind generally blows with least’ strength about Muuritius
“—v—u0p in good principles, and in continual exercise; by sunrise; and it also happens, on four or five days, at 1

which he rendered them so good soldiers, that he very Maxentius.
quickly obliged the Marones, or wild negroes, either to
submit or to quit the island : he taught the planters to
cultivate their lands to advantage ; he, by an aqueduct,
hrought fresh water to the sea side ; and whereas they
had not so much as a boat at his coming thither, he
made a very fine dock, where he not only built sloops
and large vessels, but even a ship of the burden of 500
tons. However incredible it may seem, yet it is cer-
tainly fact, that in the space of five years he converted
this country into a paradise, that had been a mere
wilderness lyor 52003 and this in spite of the inhabitants,
and of the company, who being originally prejudiced
by them, behaved ill to him at his retun). He soon
made the cardinal de Fleury, however, sensible of the
true state of things; and compelled the company to”
acknowledge, though they did not reward, his services.
He afterwards returned into the Indics, and, perfected
the work he bad begun, and to him it is owing that
the isle of France was rendered one of the finest and
most important spots upon the globe. Herc no coffee
is raised ; but by the indefatigable industry of M. de
Bourdonnais, sugar, indigo, pepper, and cotton (whrich
are not at Bourbon), came to bhe cultivated with
success, Since the departure of that most excellent
governor, the plantations have been neglected, and
are fallen off ; but if a proper spirit of activity was
raised among the inhabitants, they might soon be made
to resume their flourishing appearance. Mines of iron
have bheen discovercd in the mountains near the great
plain, in the north-east part of the island ; and these
mountains affording in great abundance the nccessary
fuel, forges have been erected : but the iron produced
is of a very infcrior quality, it being brittle, and onl
fit for making cannon-balls and bomb-shells. Black
cattle, sheep, and goats, arc preserved with difficulty ;
the first gencrally die hefore they have been a year
in the island, and this occasions frequent importations
of them from Madagascar and other parts. Common
domestic poultry breed in great plenty ; and, with fish
and turtle, furmsh a great part of the food of the Eu-
ropean inhabitants. :

The approach to the island is extremely dangerous,
it being surrounded with ledges of rocks, and many
of them covered by the sca. The shore abounds with
coral and shells. This island is said to contain 60 ri-
vers: some are considerable streams, and most of them
have their sources from lakes, of which there are seve-
ral in the middle part of the island. The rivers afford
plenty of various kinds of fish, particularly eels. These
are of an enormous size, some having heen found that
were six feet long, and six inches in circumference,
and so extremely voracious, that it is dangerous to
bathe in those parts of the river where they lie, as
they will seize & man without fear, and have strength
sufficient to keep him under water till he is drowned.
Here is a great varicty of birds, and bats as large as
a young Kkitten : the inhabitants cstcem them a deli-
cate morsel.  The air is both hot and moist, but not
unwholessme. The place abounds with insects, which
are very troublesome ; but there are no serpents. It
has been discovered, that off Port Louis the south-
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intervals, in the course of a month, that early in the,
morning the wind ceases in the northern part of the
island for an hour or two, when a brecze rises, although
but faintly, from the north-west ; during which, a ship
stationed at the entrance of the chiannel to avail herself
of this brecze, may enter the harbour and attack the
forts.

This island, during the period of the French revo-
lution, did not entirely escape from the storm which

then agitated the parent country. In the year 1799, -

a conspiracy was formed, and broke out, for*the pur-
pose of resisting the government which had been esta-

" blished under the authority of the republic. It was,

however, soon supprdssed by the activity of the civil
authorities, supported by the majority -of the inhabit-
ants, -

The population of this island ip 1799 amounted to
65,000, viz. §5,000 slaves, and 10,000 whites and
mulattoes. The following is a state of the produce of
this island in 1800 : viz. coflee, 6000 bales, of 100 lbs.
French ; indigo, 300,00q lbs. from 2s. to 8s. per Ib.;
cotton, 2000 bales, of 250 lbs. ; raw sugar, 20,000,000
Ibs.; cloves, 20,000 lbs. The island of Mauritius, as
well as the other French islands in the " Indian ocean,
were taken by the British in 1811 ; and their possession
was confirmed to Britain by the treaty of Paris in 1814.

MAURUA, one of the Society islands in the South
sea. It is a small island, entirely surrounded with a
ridge of rocks, and without any harbour for shipping.
It 15 inhabited 5 and its productions-are the same with
those of the neighbouring islands. A high round hill
rises in the middle of it, which may be seen at the
distance of 10 or 12 leagues. W. Lopg. 152. 32.
S. Lat. 16. 25. -

MAUSOLF.UM, a magnificent tomb or sepulchral
monument. The word is derived from Mausolus king
of Caria, to whom Artemisia his widow erected a most
stately monument, esteemed one of thc wonders of the
world, and called it, from his own name, Mausoleum.

St MAWES, a town of Cornwall, in England,
seated on the east side of Falmouth haven, in W. Long.
4. §6. N. Lat. 50. 6. Though but a hamlet of the
parish of St Just, two milcs off, without a minister,
or either church, chapel, or meeting-house, it has sent
members to parliament ever since 1562, who are re-
turned by its mayor or portreve. It consists but of
one strect, under a hill, and frontinithe sea, and its
inhabitants subsist purcly by fishing. K. Henry VIII.
built a castle here, opposite to Pendennis, for the bettey
security of Falmouth haven. Tt has a governor, a deputy,
and two gunners, with a platform of guns. Here is a
fair the' I ridnr atter St Luke’s day.

MAXENTIUS, Marcus AURELIUS VALERIUS, a
son of the emperor Maximianus Hercules, was, by the
~voluntary abdication of Dioclesian, and of his father,
raised to the empire A.D. 306. He afterwards in-
cited his father to reassume his imperial authority ;
and in a perfidious manner destroyed Severus, who
had delivered bimself into his hands, and relied upon
his honour for the safety of his life. His victories
and successes were impeded by Galerius Maximianus,

who opposed him with a powerful force. ‘I'hc defeat
D . and
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Maxentias and voluntary death of Galerius soon restored peace

I

to Italy ; and Maxentius passed into Africa, where

Maxinus. he rendered himself odious by his cruelty and oppres-

sion. He soon after returned to Rome, and was in-
formed that Constantine was come to dethrone bim.
He gave his adversary battle near Romc, and, after
he had lost the victory, he fled back to the city. The
bridge over which he crossed the Tiber was in a de-
cayed situation, and he fell into the river, and was
drowned, A. D. 312. The cowardice and hixuries of
Maxentius were as conspicuous as his cruelties. He
oppressed his subjects with heavy taxes, to gratify the
cravings of his pleasures, or the avarice of his fa-
vourites. He was debauched in his manners, and nei-
ther virtue nor innocence were safe whenever he was
inclined to voluptuous pursuits. His body was de-
formed and unwieldy. To visit a pleasure ground, or
to exercise himselt under a marble portico, or walk
on a shady terrace, was to him a Herculean labour,
which required the greatest exertions of strength and

. resolution.

MAXILLA, the JAw. See ANaTOMY, N° 20—

MAXIM, an established proposition or principle : in
which sense it denotes much the same with axiom.

MAXIMILIAN 1. emperor of Germany, signa-
lized himself against the French while he was king of
the Romans, and after he was emperor entered into
the army of Henry VIIL. of England as a volunteer
against that nation: he was a protector of learned
men, and abolished an iniquitous tribunal, styled Ju-
dicium occultum Westphalie ; he composed some poems,
and the memoirs of his own life. He died in 1519,
aged 6o. .

MAXIMUM, in Mathematics, denotes the greatest
quantity attainable in any given case.

If a quantity conceived to be generated by motion
increases or decreases till it arrives at a certain mag-
nitude or position, and then, on the contrary, grows
greater or lesser, and it be required to determine the
said magnitude or position, the question is called a pro-
blem de maximis et minimis.

MAXIMUS, a celebrated Cynic philosopher, and
magician, of Ephesus. He instructed the emperor
Julian in magic; and, according to the opinion of
some historians, it was in the conversation and com-
pany of Maximus that the apostasy of Julian originat-
ed. The emperor not only visited the philosopher,
but he even submitted his writings to his inspection
and censure. Maximus refused to live in the court of
Julian ; and the emperor, not dissatisfied with the re-
fusal, appointed him high pontiff in the province of
Lydia, an office which he discharged with the great-
est moderation and justice. When Julian went into the
east, the phiJosopher promised him success, and even
said that his conquests would be more numerous and
extensive than those of the son of Philip. He persuad-
ed his imperial pupil, that, according to the doctrine of
metempsychosis, his body was animated by the soul
which once animated the hero whose greatness and vic-
tories he was going to eclipse. After the death of
Julian, Maximus was almost sacrificed to the fury of
the soldiers ; but the interposition of his friends saved
his life, and he retired to Constantinople. He was
soon after accused of magical practices, before the em-
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peror Valens, and beheaded at Ephesus, A. D. 366

He wrote somc philosophical and rhetorical treatises
some of which were dedicated to Juliun. They are al
now lost. _

Maxruvs of Tyre, a Platonic philosopher, wen
to Rome in 146, and acquired such reputation there
that the emperor Marcus Aurelius became his scholar
and gave him frequent proofs of his esteem. "This phi
losopher is thought to have lived till the reign of th
emperor Commodus. There are still extant 41 of hi
dissertations ; a good edition of which was printed b
Daniel Heinsius, in 1624, in Greek and Latin, witl
notes.

Maximus Martus. See Marrus.

MAY, the fifth month in the year, reckoning fron
our first, or January; and. the third, counting the
year to begin with March, as the Romans anciently
did. It was called Maius by Romulus, in respect t
the senators and nobles of his city, who were namec
majores ; as the following month was called Junius, ir
honour of the youth of Rome, i1 Aonorem juniorum,
who served him in the war; though some will have i
to have been thus called from Maza, the mother of Mer-
cury, to whom they offered sacrifice on the first day of
it ; and Papius derives it from Madius, eo quod tunc
terra madeat. In this month the sun enters Gemini
and the plants of the earth in general begin to flower.
—The month of May has ever been esteemed favour-
able to love ; and yct the ancicnts, as well as many
of the moderns, look on it as an unhappy month
for marriage. The original reacon may perhaps be re-
ferred to the feast of the Lemures, which was held in
it.  Ovid alludes to this in the fifth of his Fasti, when
he says,

Nec vidua tedis eadem, nec virginis apta
Tempora ; quee nupsit, non diuturna fuit ;

Hac quoque de causa, st tc proverbia tangunt,
AMMense malum Maio nubere vulgus ait.

May-dew. See DEw.

AM4y-duke, a species of cherry. Sce Pruxus, Bo-
TANY Index.

May, Isle of, a small island at the mouth of the
frith of Forth, in Scotland, about a mile and a half
in circumference, and seven miles from the coast of
Fife, almost opposite to the rock called the Bass. 1t
formerly belonged to the priory of Pittenweem: and
was dedicated to St Adrian, supposed to have been
martyred in this place by the Danes ; and hitber, in
times of Popish superstition, barren women used to
come and wership at his shrine, in hopes of being
cured of their sterility. Here is a tower and light-
house built by Mr Cunningham of Barns, to whom
King Charles I. granted the island in fee, with power
to exact twopence per ton from every ship that passes,
for the maintenance of a lighthouse. In the middle
of it there is a fresh-water spring, and a small lake.—
The soil produces pasturage for 1co sheep and 20
black cattle. On the west side the steep rocks render
it inaceessible ; but to the cast there are four landing
places and good riding. It was herc that the French
squadron, baving the chevalicr de St George on board,
anchored in the ycar 1708, when the vigilance of
Sir George Byng obliged him to rclinquish his de-
sign, and beur away for Dunkirk. The shores a!{
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May round the island abound with fish, and the cliffs with himself and his queen, in which office he served the Mayerme
I water fowl. ’ whole royal family to the time of his death in 1655. |l
Mayerne. His works were printed at London in 1400, and Maynooth.

Mavy, Thomas, an eminent English poet and histo-
rian in the 17th century, was born of an ancient but
decayed family in Sussex, educated at Cambridge, and
afterwards removed to London. While he resided at
court, he wrote the five plays now extant under
his name. In 1622, he published a translation of Vir-
gil’s Georgics, with annotations ; and in 1635 a poem
on King Edward III. aud a translation of Lucan’s
Pharsalia ; which poem he continued down to the death
of Julius Ceesar, both in Latin and English verse.
Upon the breaking out of the civil wars he adhered to
the parliament ; .and in 1647, he published, * The his-
tory of the parliament of England, which began No-
vember the third, MDCXL. With a short and ac-
cessary view of some precedent years.” In 1649, be
published, Historie Parliamenti Anglie Breviarium,
1 three parts; which he. afterwards translated into
English. He wrote the History of Henry 11. in Eng-
lish verse. He died in 1642. He went well to rest
over night, after a cheerful bottle as usual, and
died in his sleep before morning: upon which his
dcath was imputed to his tying his nightcap too close
under his fat cheeks and chin, which caus»d. his suffo-
cation ; bat the facetious Andrew Marvel has written
a poem of 100 lmes, to make him a martyr of Bacchus,
and die by the force of good wine. He was interred
near Camden in Westmioster Abbey; which caused
Dr Fuller to say, that * if he were a biassed and par-
tial writer, yet be lieth buried near a good and true
historian indeed.” Soon after the Restoration, his body,
with those of several others, was dug up, and buried in
a pit in St Margaret’s churchyard ; and his monument,
which was erected by the appointment of parliament,
was taken down and thrown aside.

MAYER, ToBias, onc of the greatest astronomers
and mechanics the 18th century produced, was born at
Maspach, in the duchy of Wirtemberg, 1723. He
taught himself mathematics, and at the age of four-
teen designed machines and instrumentswith the great-
est dexterity and justness. These pursuits did not hin-
der him from cultivating the belles lettres. He ac-
quired the Latin tongue, and wrote it with elegance.
In 1750, the university of Gottingen chose him for
their mathematical professor ; and every ycar of his
short life was thenceforward marked with some comsi-
derable discoverics- in geometry and astronomy. He
published several works in this way, which are all rec-
koned excellent ; and some are inserted in the second
volume of the * Memoirs of the university of Got-
tingen.” His labours seem to have exhausted him ; for:
he died worn out in 1762.

MAYERNE, Sir THEODORE DE, baron of Aul-
bone, was the son of Lewis de Mayerne, the celebrated
author of the General History of Spain, and of the
Monarchie aristo-democratique, dedicated to the states-
general. He was born in 1573, and had for his god-
father Theodore Beza.
pelier, and was made physician in ordinary to Hen-
ry 1V. who promised to do great things for him, pro-

" vided he would change his religion. James I. of Eng-
land invited bim over, and made him first physician to

He studied physic at Mont--

make a large folio, divided into two books ; the first
containing his Conasilia, Epistole, et Qbservationes ;
the second his Pharmacopeia varieque medicamento-
rum formule.

MAYHEM. See Marm.

MAYNE, JasPER, an eminent English poet and
divine in the 17th century, who was bred at Oxford,
and entered into boly orders. While his majesty re-
sided at Oxford, hc was one of the divines appointed
to preach before him.  He published in 1647 a
piece entitled oxaoMaxia, or The people's war ex-
amined according to the principles of reason and scrip-
ture, by Jasper Mayne. In 1648 be was deprived of
his studentship at Christ church, and two livings he
had ; but was restored with the king, who made him
his chaplain and archdeacon of CGhichester ; all which
he held till he died. Dr Mayne was held in very
high esteem both for his natural parts and his acquired
accomplishments. He was an orthodox preacher,
and a man of severe virtue and exemplary behaviour;
yet of a ready and facetious wit, and a very singular
turn of bumour. From some stories that are related
of him, he scems to bave borne some degree of re-
semhlance in his manner to the celebrated Dr Swift ;
but if he did not possess those very brilliant parts

“that distinguished the Dean, he probably was less

subject to that capricious and those unaccountable
whimsies which at times so greatly eclipsed the abi-
lities of the latter. Yet there is one anecdote re-,
lated of him, which, although it reflects no great ho-
nour on his memory, as it seems to carry some degree
of cruelty with it, yet it is a strong. mark of his re-
scmblance to the Dean, and a proof that his propen-
sity for drollery and joke did not quit him even in
his latest moments. The story is this: The Doctor
had an old servant, who had lived with him some years,
to whom he had bequeathed an old trunk, in which
he told him he would find somcthing that would make
him drink after kis death. The servaut, full of ex-
pectation that his master, under this familiar expres-
sion, had left him somewhat that would be a reward
for the assiduity of his past services, as soon as decen
would permit, flew to the trunk ; when, behold, to his
great disappointment, the boasted legacy proved to be
a red herring.  The docter, however, bequeathed many
legacies by will to pious uses; particularly 5o pounds
towards the rebuilding of St Paul’s cathedral, and 200
pounds to be distributed to the poor of the parishes
of Cassington and Pyrton, near Wattington, of both
which places he had been vicar. In his younger years
he had an attachment to poetry; and wrote two plays, the
latter of which may be seen in the tenth velume of Dod-
sley’s Collection, viz. 1. Amorous war, a tragi-comedy.
2. The city-match, a comedy. He published a poem
upon the naval victory by the duke of York over the
Dutch, printed in 1665. He also tratslated into
English from the Greek, part of Lucian’s Dialogues.
MAYNOOTH, or MANOOTH, a post town in the
county of Kildare, in Ireland, 12 miles from Dublih.
At this place therc is a catholic college, establishedtkz
) 2
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-Maynooth the Trish parliament in 1795.  Young men destined for

Il
Mayo.

the catholic church had formerly gone to the continent
for their education. This had now becbme nearly im-
possible, in consequence of the war with France and
Spain 5 and for this reasoh, as well as to prevent those
foreign attachments which grow out of a foreign edu-
cation, it was thought prudent to provide the means of

~ domestic instruction for the catholics. They had only

petitioned for lcave to establish a seminury; but the
parliament also granted 8oocl. per annum for its sup-
port, which was afterwards enlarged to 13,000l.; but
has since beén diminished. There were in 18c8, eight
professorships and three lectureships ; and there was
uccommodation for 200 students, to whom the establish-
ment affordcd commons and instruction.
MAYNWARING, ARTHUR, an eminent political

“writer in the beginning of the 18th century, staid seve-

ral years at Oxford, and then went to Cheshire, where
lie lived some time with his uncle Mr Francis Chol-
mondeley, a very honest gentleman, but extremely
averse to the government of King William III. to
whom he refused the oaths. Here he prosecuted his
studies in polite literature with great vigour ; and com-
ing up to London, applicd to the study of the law.
He was hitherto very zealous in anti-revplutional prin-
.ciples, and wrote several pieces in favour of King
James IL ; but upon being introduced to the duke of
Somerset and the earls of Derset and Burlington, be-

to entertain very different notions in politics. His
g:trlller left him an estate of near 8ool. a-year, but so
encumbered, that the interest money amounted to al-
ost as much as the revenue. Upon the conclusion of

* the peace he went to Paris, where he became acquaint-

-ed with Mr Boilcau. After his return he was made
one-of the commissioners of the customs, in which post
he distinguished himself by his skill and industry. He
-was a member of the Kit-cat club, and was looked

-upon as one of the chicf supports of it by his pleas-

antry and wit. In the beginning of Queen Anne’s

-reign, the lord treasurer Godolphin engaged Mr Donne
-to quit the office of auditor of the imprests, and made
‘Maynwaring a present of a patent for that office worth

about 2000l. a-year in a time of business. He had a
‘considerable share in the Medley, and was author of
severnl other pieces. The Examiner, his antagonist

“in politics, allowed that he wrote with tolerable spirit,

andin a masterly style. Sir Richard Steele dedicated
the first volume of the Tatler to him. !
MAYO, one of the Cape de Verd islands, lying in
the Atlantic ocean, near 300 miles from Cape Verd in
Africa, about 17 miles in circumference. The soil in
general is very barren, and water scarce: however, they
have some corn, yams, potatoes, and plantains, with

- plenty of beeves, goats, and asses. What trees there

are, grow on the sides of the hills, and they have some
figs and water melons. The sea round about the island
ahounds with fish. The chief commodity is salt, with
which many English ships are loaded in the summer
time. The principal town is Pinosa, inhabited by ne-
groes, who speak the Portuguese language, and are

* stout, lusty, and fleshy. They are not above 200 in

number, and many of them go quite naked. 'W. Long.
.,23.M;. N. Lat. 15. 10. :
AYO, a county of\'Ireland, in the province of Con-

3
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naught, having Sligo and the sca on the north ; |
common -oa the south, Leitrim and Roscommor
the east, and the Atlantic ocean on the west.
contains 724,649 Irish plantation acres, 68 pari-
and 140,000 inhabitants. It gives title of ear
the family of Bourke. This county takes its n
from an ancient city, built in 6643 the ruins of
cathedral, and some traces of the stone walls which
compasscd the city, yet remain on the plains of M:
It was a university, founded for the edncation of s
of the Saxon youths as were converted to the Christ
faith: it was situated a little to the south of Lo
Conn ; and is to this day frequently called Mayo of
Suzxons, heing celebrated for giving education to
fred the Great, king of England. As this town
gone to decay, Balinroke is reckoned the chicf to
The county by the sca is mountainous ; but inland .
good pastures, lakes, and rivers. It is about 62 mi
long, and 52 broad. Castlebar is the assizes town.
Mayo was formerly a bishop’s see, which is now uni
to Tuam. ’

MAYOR, the chief magistrate of a city or “tov
chosen annually out of the aldermen. The word, =
ciently wrote meyr, comes from the British mrret, i.
custodire, cr from the old English mater, viz. potest.
and not from the Latin major. King Richard I.
1189, changed the bailiff of London into a may«
and from that example King John made the bailiff
King’s Lynn a mayor anno 1204: Though the |
mous city of Norwich obtained not this title for
chief magistrates till the seventh year of King He
ry V. anno 1419; since which there are few tow
of note but have had a mayor appointed for gover
ment.

Mayors of corporations arc justices of peace ps
tempore, and arc mentioned in several statutes ; bn
no person shall bear any office of magistracy concer:
ing the government of any town, corporation, &c. wh
hath not received the sacrament according to the churc
of England within one year before his election, an
who shall not take the oaths of supremacy, &ec.

If any person intrudes into the office of mayor, a g4
warranto lies against him, upon which he shall nc
only be ousted, but fined. And no mayor, or perso
holding an annual office in a corporation for one yea:
is to be elected into the same office for the next; u
this case, persons obstructing the choice of a successo
afe subject to 100l penalty. Where the mayor of :
corporation is not chosen on the day appointed by char
ter, the next officer in place shall the day after hold :
court and elect one ; and if there be a default or omis.
sion that way, the electors may be compelled to choose
a mayor, by a writ of mandamus out of the king’s
bench. Mayors, or other magistrates of a corpora-
tion, who shall voluntarily absent themselves on the
day of election, areliable to be imprisoned, and dis-
qualified from holding any office in the corporation.

Mavor’s Courts. To the lord mayor and city of
London belong “several courts of judicature. The
highest and most ancient is that called the Austings, de-
stined to secure the laws, rights, franchises, and customs
of the city. The second is a court of request, or of
conscience ; of which before. The third is the court of
the lord-mayor and aldermen, where also the sheriffs

sit 3
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sit 3 to which may be added two courts of sheriffs, and
the court of the city orphans, whereof the lord mayor
and aldermen have the custody. Also the court
of common council, which is a court or assembly,
wherein are made all by-laws which bind the citizens
It consists, like the parliamcnt, of two
houses : an upper, consisting of the lord mayor and
aldcrmen ; and a lower, of a number of comman
council men, chosen by the several wards as represen-
tatives of the hody of the citizens. In the court of
common council are madc laws for the advancement of
trade, and committces yearly appointed, &c. Butacts
made by them arc to have the assent of the lord mayor
and aldermen bystat. 11. Geo.l. Also the chamberlain’s
court, where every thing relating to the rents and re-
venues of the city, as also the affairs of servants, &ec.
are transacted. Lastly, to the lord mayor belong the
courts of coroner and of escheator ; another court for
the conservation of the river Thames ; another of gaol
delivery, held usnally eight times a year, at the Old
Bailcy, for the trial of criminals, whercof the lord
mayor is himself the chief judge. There are other
courts called wardmotes or mectings of the wards; and
courts of halymote or assemblies of the several guilds

- and fraternities.

MAZA, among the Athenians, was a sort of cake
made of flour boiled with water and oil, and set as
the comon fare, before such as were entertained at
the public expence in the common hall or Pryancum.

MAZAGAN, a strong place of Africa in the king-
dom of Morocco, and on the frontiers of the province
of Duguela. It was fortified by the Portuguese, and
besicged by the king of Morocco with 200,000 men in
1562, but to no purposc. It is situated ncar the sea.
‘W. Long. 8. 15. N. Lat. 33. 12.

MAZARA, an ancient town of Sicily, and capital
of a cousiderable valley of the same name, which is very
fertile, and watcred with several rivers. The town 1s
a bishop’s see, and has a good harbour ; is seated on
the sea coast, in E. Long. 12. 30. N. Lat. 37. 53.  _

MAZARINE, JurLius a famous cardinal and
prime.minister of France, was born at Piscina in the
province of Abruzzo, in Naples, in 1602." After
having finished his studies in Italy and Spain, he en-
tered into the service of Cardinal Sachetts, and became
well skilled in politics, and in the interests of the
princes at war in Italy; by which means he was
enabled to bring affairs to-an accommodation, and the
peace of-Queiras was shortly concluded. Cardinal
Richlieu being taken with his conduct, did from
thenceforward highly esteem him ; as did also Cardinal
Antonio, and Louis XIII. who procured him a car-
dinal’s hat in 1641.  Richlicu made him one of the
cxecutors of his will; and during the minority of
Louis XIV. he had the charge of affairs. At last he
became the envy of the nobility, which occasioned
a civil war ; whereupon Mazarine was forced to re-
tire, a price was set on his head, and his library sold.
Notwithstanding, he afterwards returned to the court
in more glory than ever ; concluded a peace with Spain,
and a marriage treaty betfvixt the king and the in-
faita. This treaty of peace passes for the master-
E::::e of Cardinal de Mazarine's politics, and procured

im the French king’s most intimate confidence: but
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at last his continual "application to business threw him Mazarine

into a disease, of which he dicd at Vincennes in
1661.—Cardinal Mazarine was of a mild and atfable
temper.  One of his greatest talents was his knowing
mankind, and his being able to adapt himself, and to
assume a character conformable to the circumstances
of affairs. He possessed at one and the same time the
bishopric of Metz, and the abbeys of St Arnauld,
St Clement, and St Vincent, in the same city ; that of
St Dennis, Clugny, and Victor, of Marseilles; of St
Michel at Soissons, and a great sumber of others. He
founded Mazarine college at Paris ; which is also
called the college of the four nativns. There has been
published a collection of his letters, the most copi.
ous edition of which is that of 1745, in 2 vols. duo-
decimo.

MAZZUOLI. Sce ParmiGlaNo.

MEAD, a wholesome, ugreeablc liquor, prepared
with honey and water. ’

One of the best methods of preparing mead is as fol-
lows: Into twelve gallons of water put the whites of
$ix eggs ; mixing these well together, and to the mix-
ture adding twenty pounds of honey. Let the liquor
boil an hour ; and when boiled, add cinnumon, ginger,
cloves, mace, and rosemary. As soon as it is cold,
put a spoonful of yest to it, and tun it up, keep-
mg the vessel filled as it works ; when it has done
working, stop it up close; and, when fine, bottle it off
for use.

The author of the Dictionary of Chemistry directs
to choose the whitest, purest, and best tasted honey,
and to put it into a kettle with more than its weight
of water: a part of this liquor must be evaporated by
boiling, and the liquor scummed, till its consistence is
such, that a fresh cgg shall be supported on its surface
without sinking more than half its thickness into the
liquor; then the liquor is to be strained and poured

through a funncl into a barrel; this barrel, which’

ought to be nearly full, must be exposed to a heat as
equable as possibz.’, from 20 to 27 or 28 degrees of
My Reaumur’s thermometer, taking care that the bung-
hole be slightly covered, but not closed. The" pheno-
mena of the spirituous fermentation will appear in this
liquer, and will subsist during two or three months,

)

according to the dggree of heat; after which they will -

diminish and cease. During this fermentation, the
barrel must be filled up occasionally with mare of the
game kind' of liquor of honey, some of which ought
to be kept apart, on purpose to replace the liguor which
flows out of the barrel in froth.  YWhen the fermenta-
tion ceascs, ‘and the liquor has become very vinous,
the barrel is then to be put into a cellar, and well
closed ; a year afterwards the mead will be fit to be put
into bottles. Mead is a liquor of very ancient use in
Britain. See FEasT.

Mkeap, Dr Richard, a celebrated English physi-
cian, was born at Stepney near London, where his
father, the Reverend Mr Matthew Mead, had been
one of the two ministers of that parish; but in 1662
was ejected for nonconformity, but continued to
preach at Stepney till his death. As Mr Mead had
a bhandsome fortune, he bestowed a lLiberal education
upon 13 children, of whom Richard was the eleventh ;
and for that purpose kept a private tutor ‘in his house,

whe
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who taught him the Latin tongue. At 16 years of

t——~—age Richard was sent to Utrecht, where he studied

three years under the famous Grazwvius; and then
choosing the profession of physic, he went to Leyden,
where he attended the lectures of the famous Pitcairn
on the theory and practice of medicine, and Her-
man’s botanical courses. Having also spent three
years in thesc studies, he went with his brother and
two other gentlemen to visit Italy, and at Padua took
his degree of doctor of philosophy and physic in
1695. Afterwards he spent some time at Naples and
at Rome; and returning home the next year, settled
at Stepney, where be married, and practised physic
with a succces that laid the foundation of his future
greatness. )

In 1903, Dr Mead having communicated to the
Royal Scciety an analysis of Dr Bonome’s discoveries
relating to the cutaneous worms that generate the
itch, which they inserted in the Philosophical Trans-
actions ; this, with his account of poisons, procured
him a place in the Royal Society, of which Sir Isaac
Newton was then president. The same year he was
elected physician of St Thomas’s hospital, and was
also employed by the surgeons to read anatomical lec-
tures in their liall, which obliged him to remove into
the city. In 1707 his Paduan diploma for doctor of
physic was confirmed by the university of Oxford ;
and being patronized by Dr Radcliffe, on the death
of that famous physician he succeeded him in his house
at Bloomsbury-square, and in the greatest part of his
business. In 1727 he was made physician. to King
George II. whom he had also served in that capacity
while he was prince of Wales ; and he had afterwards
the pleasure of seeing his two sous-in-law, Dr Nichols
and Dr Wilmot, his coadjutors in that eminent sta-
tion.

Dr Mecad was not more to be admired for the qua-
lities of the head than he was to be loved for those of
his beart. Though he was himself a hearty whig, yet,
uninfluenced by party principles, he was a friend to all
men of merit, by whatever denomination they might
happen to be distinguished. Thus he was intimate
with Garth, with Arbuthnot, and with Freind; and
long kept up a constant correspondence with the great
Boerhaave, who had been his fellow student at Ley-
den: they communicated to each other their observa-
tiane and projects, and never loved each other the less
for being of different sentiments. In the mean time,
intent as Dr Mead was on the duties of his profession,
he had a greatness of mind that extended itself to all
kinds of literature, which he spared neither pains nor
money to promote. e caused the beautiful and splen-
did cdition of Thuanus’s history to be published in
1713, in seven volumes folio: and by his interposition
and assiduity, Mr Sutton’s invention of drawing foul
air from ships and other close places was carried into
execution, and all the ships in his majesty’s ravy pro-
vided with this useful machine. Nothing pleased him
more than to call hidden talents. into light ; to give
encouragement to the greatest projects, and to see
them executed under his own eye. During almost half

a century le was at the head of his business, which’

brought him one year about seven thousand pounds,

and for severzl years between five and six thousand;

yet clergymen, and in general all men of learning,
I
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were welcomo to his advice. His library consisted
of 10,000 volumes, of which his Latin, Greek, and
oriental manuscripts, madc no inconsiderable part. He
kad a gallery for his pictures and antiquities, which
cost him great sums. His reputation, not only as a
physician, but as a scholar, was so universally esta-

blished, that he corresponded with all the principal li- |

terati in Europe : even the king of Naples sent to de-
sire a complete collection of his works ; and in return
made him a present of the two first volumes of Signior
Bajardi, which may be considered as an introduction
to the collcction of the antiquities of Herculaneum.
At the same time that prince invited him to his pa-
lace, that he might have an opportunity of showing
him those valuable menuments of antiquity; and no-
thing but his great age prevented his undertaking a
journey so suited to his taste. No foreigner of learn-
ing ever came to London without heing introduced to
Dr Mead ; and on these occasions his table was always
open, and the magaificence of princes was united with
the pleasures of philosophers. It was principally to
him that the several counties of England and our co-
lonies abroad applied for the choice of their physi-
cians, and he was likewise consulted by foreign phy-
sicians from Russia, Prussia, Denmark, &c. He wrote,
besides the above works, 1. A Treatise on the Scurvy.
2. De variolis et morbillis dissertatio. 3. Medica sacra :
sive de Morbis insignioribus, qui in Bibliis memorantur,
Commentarius. 4. Monita et Precepta medica. §. A
Discourse concerning pestilential contagion, aud the
methods to be used to prevent it. 'The works he
wrote and published in Latin were translated into
English, under the Doctor’s inspection, by Thomas
Stack, M. D. and F. R. S. This great physician,
naturalist, and antiquarian, died on’ the 16th of Fe-
bruary 1;)54. o

MEADOW, in its general signification, means
pasture or grass lands, annually mown for hay : but it
is more particularly applied to lands that are so low
as to be too moist for cattle to graze upon them in
winter without spoiling the sward. For the manage-
ment and watering of meadows, see AGRICULTURE,

? ﬁéAL, the flour of grain. The meal or flour of
Britain is the finest and whitest in the world. The
French is usually browner, and the German browner
than that. Our flour keeps well with us ; but in carry-
ing abroad it often contracts damp, and becomes bad.
All flour is subject to breed worms ; these are white in
the white flour, and brown in that which is brown ;
they are therefore not always distinguishable to the eye ;
but when the flour feels damp, and smells rank and
musty, it may be conjectured that they are there in
great abundance. ) .
The colour and the weight are the two things
which denote the value of meal or flour ; the whiter
and the heavicr it is, other things being alike, the
better it always is. Pliny mentions these two cha-
racters as the marks of good flour ; and tells us, that
Italy in his time produccd the finest in the world.
This country indeed was famous before his time for

this produce ; and the Greeks have celebrated it ; and

Sophocles in particular says, that no flour is so white
or so good as that of Italy. The corn of this coune
“try has, however, lost much of its reputation since. that
- time 3
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time ; and the reason of this seems to be, that the

‘e~ wlole country becing full of sulphur, alum, vitriol,

marcasites, and bitumens, the air may have in time af-
fected them so far as to make them diffuse themselves
through the earth, and render it less fit for vegetation ;
and the taking fire of some of these inflammable mi-
. perals, as has sometimes happened, is alone sufficient to
alter the nature of all the land about the places where
they are. -

The flour of Britain, though it pleases by its white-
ness, yet wants some of the other qualities valpable
in flour ; the bread that is made of it is brittle and
does not Lold together, but after keeping a few days
becomes hard and dry as if made of chalk, and is full
- of cracks in all parts; and this must be a great disad-
vantage in it when intended far the service of an army,
or the like occasions, where there is no baking every
day, but the bread of one making must necessarily be
kept a long time.

The flour of Picardy is very like that of Britain; -

and after it has been kept some time, is found improper
for making into paste or dough.
forced either to usc it immediately on the grinding, or
else to mix it with an equal quantity of the flour of
Brittany, wbich is coarser, but more unctuous and fat-
ty ; but neither of these kinds of flour keep well.

The flour of almost any country will do for the
home consumption of the place, as it may be always
fresh ground ; but the great care to be used in sclect-
ing it, is in order to the sending it abroad, or furnish-
ing ships for their own use. The saline humidity of
the sea air rusts mctals, and fouls every thing on board,
if great care be not taken in the preserving them. This
also makes the flour damp and mouldy, and is often
the occasion of its breeding insects, and being wholly
spoiled.

The flour of some places is constantly found to keep
better at sea than that of others; and when that 1s
once feund out, the whole caution nceds only be to
carry the flour of those places. Thus the French find
that the flour of Poitou, Normandy, and Guienne, all
bear the sea carriage extremely well ; and they make
a considcrable advantage by carrying them to their
American colonies.

The choice of flour for exportation being thus made,
the next care is to,preserve it in the ships ; the keep-
ing it dry is the grand consideration in regard to this ;
the barrels in which it is put up ought to be made of
dry and well seasoned oak, and not to be larger than
to hold two hundred weight at the most. If the wood
of the. barrels have any sap remaining in it, it will moi-
sten and spoil the flour; and no wood is so proper
as oak for this purpose, or for making the bins and
other vessels for keeping flour in at home, since when
once well dried and seasoned it will not contract hu-
midity afterwards. The beech wood, of which some
make their bins for flour, is never thoroughly dry, but
always retains some sap. The fir will give the lRlour a
taste of turpentine ; and the ash is always subject to be
eaten by worms. The oak is preferable, because of its
being free from these faults ; and when the several
kinds of wood have been examined in a proper manner,
there may be others found as fit, or possibly more <o,
than this for the purpose. The great test is their bav-
Ang more or less sap. Sce FLour and Woob.

The French are

I 31

.

1 M E A

MEAN, in general, denotes the middle betwcen
two extremes: thus we say the mean distance, mean
proportion, &c.

Aleay, Arithmetical, is half the sum of the two ex-
tremes, as 4 is the arithmetical mean between 2 and

6; for 2+6:.-4.

MEan, Geometrical, is the square root of the rect-
angle, or product of the two extremes : thus,

vix 9="4/9=3.

To find two mecan proportionals between two ex-
tremes : multiply each extreme by the square of the
other, then extract the cube root out of each product,
and the two roots will be the mean proportionals re-
quired.

Required two proportionals between 2 and 16,

2X 2X 16=64, and 3,/64=4. Again,

3V2x16'=34/512=8. 4 and 8 therefore are the
two proportionals sought.

MEARNSSHIRE, a county of Scotland. See K1v-
CARDINESHIRE.

MEASLES, a cutaneous discase attended with a
fever, in which there is an appearance of eruptions
that do not tend to a suppuration. See MEDICINE
Index.

MEASURE of an angle, is an arch described from
the vertex in any place between its legs. Hence
angles are distinguished by the ratio of the arches, de-
scribed from the vertex between' the legs to the peri-
pherics. Angles then are distinguished by those arches
and the arches are distinguished by their ratie to the -
periphery. Thus an angle is said to be so many degrees
as there are in the said arch.

ME4surE of a solid, is a cube whose side is an inch,
a foot, or a yard, or any other determinate length. In

ometry it is a cubic perch, divided into cubic feet,”

igits, &c.

MEasure of velocity, in Mcchanics, is the space pas-
sed over by a moving body in a given time. To mea-
sure a velocity, therefore, the space must be divided in-
to as many equal parts as the time is conceived to be
divided into ; the quantity of space answering to such
a part of time is the measure of the velocity.

MEASURE, in Geometry, denotes any quantity assum-
ed as one, or unity, to which the ratio of the other ho-
mogencous or similar quantities is expressed.

MEASURE, in a legal and commercial sense, denotes
a certain quantity or proportion of any thing bought,
sold, valued, or the like. :
It is necessary, for the convenience of commerce,
that an uniformity should be observed in weights and
mcasures, and regulated by proper standards. A foot-
rule may be used as a standard for measures of length,
a bushel for measures of capacity, and a pound for
weights.  There should be only one authentic stan-
dard of each kind, formed of the most durable ma-
terials, and kept with all possible care. A sufficient
number of copies, exactly corresponding to the prin-
cipal standard, may be distributed for adjusting the
weights and measures that are made for common

use. There are several standards of this kind both in
. England

Mean
i

Mezsure.
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Measure. Fingland and Scotland.  See the article /7 zraurs and  vibrates the slower ; and it must have one precise length  Afea sver
Measures. :

in order to vibrate in a second. The slightest differ- ‘e, ~—

[y

If any one of the standards above mentioned be

justly preserved, it will serve as a foundation for the -

others, by which they may be corrected if inaccurate,
or restored if entirely lost. For instance, if we have a
standard foot, we can casily obtain an inch, and can
‘make a box which shall contain a cubical inch, and
may scrve as a standard for measures of capacity. If
it be known that a pint contains 100 cubical inches,
we may make a vessel five inches square, and four
inches deen, which will contain a pint. If the stan-
dard be required in any other form, we may fill this
vessel with water, and regulate another to contain an
equal quantity. Standards for weights may be obtain-
ed from the same foundation; for if we know how
many inches of, water it takes to weigh a pound, we
have only to measure that quantity, and the weight
which balances it may be assumed as the standard of a
pound.

Again, If the standard of a pound be given, the
measure of an inch may be obtained from it; for we
may weigh a cubical inch of water, and pour it into a
regular vessel ; and having noticed how far it is filled,
we may make another vessel of likc capacity in the
form of a cube. The side of this vessel may be as-
sumed as the standard for an inch; and standards for
a foot, a pint, or a bushel, may be obtaincd from it.

"Water is the most proper substance for regulating stan-

dards; for all other bodies differ in weight from others
of the same kind ; whereas it is found by experience
that spring and river water, rain, and melted snow, and
all other kinds, have the same weight ; and this uni-
formly holds in all countries when the water is pure,
alike warm, and free from salt and minerals. :

Thus, any one standard is sufficient for restoripg all
the rest. It may further be desired to hit on some ex-
pedient, if possible, for restqring the standards, in case
that all of them should ever fall into disorder, or should
be forgotten, through the ]el;nlgdx of time, and the vi-
cissitudes of human affairs. This scems difficult, as no
words can convey a precise idea of a foot-rule, or a
pound weight. K’
sions of the human body, as a foot, a hand-breadth,
or a pace, must nearly be the same in all ages, unless
the size of the human rage undergo some change ; and
therefore, if we know how many square fect a Roman
-acre contained, we may form some judgment of the
nature of the law which restricted the property of a
Foman citizen to seven acres ; and this 1s sufficient to
render history intelligible ; but it is too inaccurate to
regulate measures for commercial purposes. The same
may be said of standards, deduced from the measure of
a barley-corn, or the weight of a grain of wheat. If
the distance of two mountais be accurately measured
and recorded, the nature of the measure used will be
preserved in a more permanent manner than by any
standard 5 for if ever that measure fall into disuse, and
another be substituted in its place, the distance may be
measured again, and the proportion of the standards
may be ascertained by comparing the new and ancient
distances.

But the most accurate and unchangeable manner of
establishing standards is, by comparing them with the
length of pcndulums, The Jonger a pendulum is, it

<

feasures, assumed from the dimen- .

ence in length will occasion a difference n the time ;
which will become abundantly sensible after a number
of vibrations, and will be easily observed if the pendu-
lum be applied to regulate the motion of a clock. The
length of a pendulum which vibrates seconds in Lon-
don is about 397 inches, is constantly the same at the
same place, but it varies a little with the latitude of
the place, being shorter as the latitude is lces.. There-
fore, though all standards of weights and measures
were lost, the length of a second pendulum might be’
found by repeated trials : and if the pendulum be pro-
perly divided, the just measure of an inch will Le ob-
tained ; and from this all other standards may be re-
stored. See Whitehurst on Invariable ME4sUREs.
Measures are various, according to the various kinds
and dimensions of the things measured.—Hence arise

. lineal or longitudinal measures, for lines or lengths;

square measures, for areas or superfices ; and solid or
cubic measures, for bodies and their capacities ; all
which again are very different in different countries and
in different ages, and even many of them for different
commodities. Whence arise other divisions of ancient
and modern measures, domestic and foreign ones, dry
measures, liquid measures, &c.

'L Lo Measures, or Measures of Application.

1.] The English and Scotch Standards.

The English lineal standard is the yard, containing
3 English feet; equal to 3 Paris feet 1 inch and -7
of an inch, or 3 of a Paris ell. The use of this mea-
sure was established by Henry I. of England, and the
standard taken from the length of his own arm. ‘It
is divided into 36 inches, and each inch is supposed
equal to 3 barleycorns. 'When used for measuring
cloth, it is divided into four quarters, and each quar-
ter subdivided into 4 nails. The English ell .is equal
to a yard and a quarter,. or 4§ inches, and is used in
measuring linens imported from Germany and the Low
Countries.-

The Scots elwand was established by King David 1.
and divided into 37 inches. The standard 1s kept_ in
the conncil chamber of Edinburgh, and being compar-
ed with "the English yard, is found to measure 373
inches ; and therefore the Scots inch and foot are lar-
ger than the English, in the proportion of 180 to 185;
but this difference being so inconsiderable, is seldom
attended to in practice. The Scots ell, though for-
bidden by law, is still used for measuring some coarse
commodities, and is the foundation of the land measure
of Scotland.

Itinerary measure is the same both in England and
Scotland. The length of the chain is four poles, or 22
yards ; 80 chains make a mile. The old Scots com-
puted miles were generally about a mile and a half
cach.

The reel for yarn is 23 yards, or 10 quarters, in
circuit 3 y20 threads make a cut, 12 cuts make a hasp
or hank, and 4 hanks make a spindle.

2.] The French standard was fermerly the aune or
cll, containing 3 Paris feet 4 inches 8lines, or 1 yard 3
English ; the Paris foot royal cxcecding the English by
x4 parts, as in one of the following tables. Tl“fl ,
3 e
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Measure. €ll is divided two ways ; viz. into balves, thirds, sixthe, The Fronoh, however, have also formed an entirely Veasre.

e’ and twelfths ; and into quarters, half-quarters, and six- new system of weights and measures, according to the ‘s

teenths. following table.
: First partofthenam
Froportions of .;':I which indicates th o e _
cies to its principal prppo.rtn?n tf)“mtl;: Length. Capacity. eight. | Agrarian. ([For firewood.
asure or unity, |Prioo P Meas
e umity. -
10,000 Myria )
1,000 Kilo
100 Hecto
xg Deca A1 Metre. Litre. Gramme. Are. Stere.
o.1 Deci '
0.01 Centi
6.001 Milli J
: [|10,000,000th Weicht of
Proportion of the principal measures | |part of the di- . eight of & .
between themselves and the length of < Istance from A: ecimetre c;:mf?:it'rfil 100 t"l“m One cubic
the meridian. the pole to the cubc. cube ol cistil-| - metres. metre,
led water.
L |equator.
. . 1 demi-voie
Value of the principal measuresin the Q|3 feet 11 lines ;rpxml'i: t::;l f":‘ J[8 BgP:J:;oﬂ“d T?::h:u:.: or  of a cord
ancient French measures. land 3 nearly 5 nearly. "0 P:' L’s l: ux et foréL. dcsf;::é:tx et
61.083 inches,
» which 1s more
Value in English measures. Inches39.383.Jthan the wine, 22,966 ! 1968"!5
nd less than| BT™0% quare yards.
the beer quart.

The English avoirdupois pound weighs troy grains
7004 ; whence the avoirdupois ounce, whereof 16
make a pound, is found equal to 437.75 troy grains.
—And it follows that the troy pound is to the avoir-
dupois pound as 88 to 107 ncarly; for as 88 to
107, so0 is §760 to 7003.636 : that the troy ounce is
to the avoirdupois ounce, as 80 to 73 ncarly ; for as
80 to 73, so i3 480 to 438. And, lastly, That the
avoirdupois pound and ouncc is to the Paris two marc
weight and ounce, as 63 to 68 ncarly ; for as 63 to
68, so is 7004 to 7559.873. Sce WEIGHT. The
Paris foot, cxpressed in decimals, is equal to 1.0654
of the Eunglish foot, or contains 12.785 Fnglish inches.
See Foor.

3.] The standard in Holland, Flanders, Sweden, a ~

good part of Germany, many of what were formerly
«alled the Hans-towns, as D);mlz:'tk and Hamburgh,
and at Geneva, yankfort, &c. is likcwise the ell : but
the cll in all these places differs from thie Paris ell.
Tn Holland it contains one Paris foot cleven lines, or
four-sevenths of the Paris cll. The Flanders ell con-
tains two feet one inch five lines and half a line ; or
~even-twelfths of the Paris ¢ll. The Il of Germany,
Brabant, &ec. is cqual to that of Flanders.

4.] The Italian measure is the branchio, brace, or
fathom. T'his obtains in the states of Modena, Venice,
Fiorence, Lucea, Milan, Mantua, Dologna, &ec. but

-r

Vor. XIII. Part I.

is of different lengths. At Venice, it contains one
Paris foot eleven inches three lines, or eight-fifteenths
of the Paris ell. At Bologna, Modena, and Mantua,
the brace is the same as at Venice. At Lucca it coni
tains one Paris foot nine inches ten lines, or balf a Pa-"
ris ell. At Florence, it contains one foot nine inches
four lines, or forty-nine hundredths of a Paris ell. At
Milan, the bracc for measuring of silks is one Paris foot
scven inches four lines, or four-ninths of a Paris ell:
that for woollen cloths is the same with the ell of
Holland.  Lastly, at Bergama, the brace is one foot
seven inches six lines, or five-nipths of a Paris cll.
The usual measure at Naples, however, is the canna,
containing six feet ten inches and two lines, or one Pa-
ris cll and fifteen-seventeenths. ,

5.] The Spanisk measure is the vara or yard, in some
‘plages called thc bara; containing seventeen twenty-
fourths of the Paris ell. But the measure in Castile
and Valencia is the pan, span, or palm ; which is used,
together with the canna, at Genoa. In Arragon, the
vara is equal to a Paris ell and a half, or five fect five
inches six lincs. .

6.] The Portuguese measure is the cavedos, contain-
ing two fect eleven lines, or four-sevenths of a Paris
cll’; and the vara, an hundred and six whercof make an
hundred Paris ells.

=.) The Piedmontesc measure is the ras, containing
one
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In Sicily, their measure is the canna, the same
with that of Naples.

8.] The Muscovy measures are the cubit, equal to
one Paris foot four inches two lines; and the arcin,
two whereof are equal to three cubits.

9.] The Turkish and Levant measures are the picg,
containing two feet two inches and: two lines, or three-
fifths of the Paris ell. The Chinese measure, the
cobre ; ten whereof are cqual to three Paris ells. In
Persia, and some parts of the Indies, the gueze, where-
of there are two kinds ; the royal gueze, called also the
gueze monkelser, containing two Paris feet ten inches
eleven lines, or four-fifths of the Paris ell ; and the shorter

[ 34 ]

Measure. One Paris foot nine inches ten lines, or half a Paris

D ell.

M E A

gueze, called simply grexe, only two-thirds of the for-
mer. At Goa and Ormuz, the measure is the vara, the
same with that of the Portuguese, having been intro-
duced by them. In Pegu, and some other parts of the
Indies, the cando or candi, equal to the ell of Venice.
At Goa, and other parts, they use a larger candoy equal
to seventeen Dutch ells; exceeding that of Babel and
Balsora by § per cent. and the vara by 6;. In Siam,
they use the ken, short of three Paris feet by one inch.
The ken contains two soks, the sok two keubs, the keub
twelve nious or inches, the niou to be equal to eight
grains of rice, i. e. to about nine lines. At Camboia,
they use the haster ; in Japan, the tatam ; and the span
on some of the coasts of Guinea.

TasLEs of Long Measure.

1. ENGLisH,

Barley-corn
3{[nch
9 3 |Palm '
271 9| 3[Span ’
36 12 14{Foot
sq 18 2 x‘:,qubit
108 36 12 4 3 2 |Yard
180 6o 20 63 s 33] 13|Pace
216 72 24 8 6 4 2 1 XFathom
594 1 98 66| 22| 165 11 SH  3vs| 23Pole ’
23760| 7920 | 2640 | 880 | 660 | 440 | 220 | 132 (110 | 40 |Furlong
19008063360 21120 l7040 (5280 3520 1460 1056 1880 320 SiMile.
2. ScRIPTURE Measures reduced into English. g;"tg l::"i"-__"Dcc.
Digit - - - - - - o o912
4/Palm - - - .- . o 3.648
12 3!Span - - - - - - 0 10.944
24| 6 2{Cubit - - . - . I 9.888
of 24 "8 4 Tl“atbom e - - 7 3.552
144] 36| 12| 6| 14{Ezckiel’s reed - - 10 11.328
192 48 16| 8 2 14|Arabian pole . - - 14 7.104
- 1920] 480} 160| 80 | 20 | 131 lclSchcnus, or measuring line 145 11.04

3. The

Mecasur
————
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Measure.
ey 3 The ScrirTURE Itinerary Measures.
Eng. Miles. Paces. Fect.
Cubit - - - o o 1.824
400[Stadium - - - o 145 4.6
2000| § [Sabbath day’s journey - - o Y29 3.000
4000] 10 | 2 |Eastern mile - - I 403 1.000
12000] 30 | 6| 3 |Parasan - - 4 153 3.000
b 96000]240 | 48 | 24 |8 ’A day’s journey - 33 172 4.000
4. GRECIAN.
) Paces. Feet.
Dactylus, digit - - - . - °o o
4|{Doron, dochme - - - - - o o
10 2% Lichas - - - - o o
11 2} Iy%{Orthodoron - - - - o o
12 3 14 lr',—ﬁpithame - - - o o
16 4 I r’fl Iyy 14{Foot - - - o I
18 4q 1 ;I iy 1 1§{Cubit - - o1
A
20| 5 2 1] 13 14|  1iPygon - - oI
29 6 23 27y 2 Iyl 1§ 1,'1Cubic larger - [ ¢
of 24| o 84 8| 6] 3 a4 4Pace - o6
9600 2400 | 960 | 872+%] 800 | 600 | 53 3§| 480 | 400 xoo"l-‘ urlong - 100 4
7680019200 17680 (6981416400 {6800 42665,'-'3840 3200 800, 8 ,Mxle - 805
5. Romaw,
Paces. Feet.
Digitus transversus - - - - o o
1}|{Uncia - - - - - ° o
4 3|Palmus minor - - - - o o
16 1 4|Pes - - - - o o
20 15 s 13|Palmipes - - - o1
24 18 6 13 1}{Cubitus - - - oI
. 40 gof 19 23| 2 13(Gradus . . o 2
80 |« 6¢ 20 5 4 33|  2fPassus - - °o 4
10000 | 7500 2500 625 | soo | 4163 250| r2gStadium - - 120 4
80000 | 60000| 20000 5000 | 4000 | 3333+|2000{1000 ﬂMIuM - 967 o

Dec.
0.7554%¢

3.0218 }
7-5546 ¥
8.31014%
9.0656 %
0.0875
1.5984 §
3109 §
6.13125

052§
45

(o]

0.725%
0.967
2.901
11.604
2.50§
§-406
501

10.02

O.

6. Proportion
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by M. Picard.

The Rhinland or Leyden foot (12 whereof
ma;Se the Rhinland perch) supposed

The English foot - - 7 65k
The Paris foot - 720
The Amsterdam foot, from that of Leyden, by

Snellius - - - 629
The Danish foot ( two whereof make the Da-

nish ell) -7 - 7014
The Swedish foot - - 658%
The Brussels foot - - 6093}
The Dantzick foot, from Hevelius’s Selenogra-

phia - - 636
The Lyons foot, by M. Auzout - 757%
The Bologna foot, by the same - 843
The braccie of Florence, by the same, and Fa-

ther Marsenne - - 1290
The palm of the architects at Rome, accord-

ing to the observations of Messrs Picard and

Auzout - - - .419%
The Roman foot in the Capitol, examined by

Messrs Picard and Anzout - 653 or 653%
The same from the Greek foot - 652
From the vineyard Mattei - - Gg7t
From the palm - 6585
From the pavement of the Pantheon, supposcd

to contain 10 Roman feet - 653
From a slip of marble in the same pavement,

supposed to contain thrce Roman feet 650
From the pyramid of Cestius, supposed to con-

tain 9§ I;{:man feet - 653%
From the diameters of the columns in the arch

of Septimius Severus- 653y
From u slip of porphyry in the pavement of the

Pantheon - 653%

See on this subject Phil. Trans. vol. iv. art. 69.
»- 774

9. Proportions of the Long Measures of several nations
to the English foot, taken from Messrs Greaves, du-
zout, Picard, and Eisenchmid. See Foor.

The English. standard foot being divided into 1000
equal parts, the other measures will have the proportions
to it, which follow.

Feet. Inches.
English foot - iooco 12
Paris foot - 1068 12.816
Venetian foot - - 1161 13.944
Rhinland foot - 1033 12.396
Strasburgh foot - 952 14.424
Norimberg foot - 1000 12
Dantzick foot . 944 11.328
Danish foot - - 1042 12.504
Swedish foot - 7% 11733
Derahor cubit of Cairo ‘. 1824 12.888
Persian arish | - - 3197 38.364
Greater Turkish pike - 2200 26.4

[ 36 1]

Measure. 6. Proportion of several Long Measures to eack other,
D
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Measure.

ey e

Feet. Iaclies
Lesser Turkish pike - 2131 25.572
Braccio at Florence - 1913 22.956
Braccio for woo!len at Sienna 1242 14.904
Braccio for linen at Sienna 1974 23.688
Canna at Naples - - 6880 82.56 .
Veraat Almaria and Gibraltar 2760  3%.12
Palmo di Archtetti at Rome - 732 87.84
Canna di Archtetti - 7329 87.8
Palmo di braccio di mercantia 695+ 8 342
Genoa palm - 81§ 9.78
Bologman foot - 1250 13
Antwerp ell - 2283 27.396
Amsterdam ell - - 2268 27.216
Leyden ell - 2260 27.12
Paris draper’s ell - 3929 47-148
Paris mercer’s ell - 3939 47.244

8. Difierent Itinerary Measures.

A French league is about 23 English miles
A German mile 4 ditto
~ A Dutch mile 3% ditto -
An Italian mile 11 ditto
A Spanish league 3% ditto
A Russian verst 2 ditto

II. Squark, SurenriciarL, or Laxp Mcasure.

1. English square measures are raised from the yard
of 36 inches multiplied into itself, and thus produ-
cing 1296 square inches in the square yard; the divi-
sions of this are square feet and inches ; and the mul-
tiples, poles, roods, and acres. Because the length
of a pole is g% yards, the square of the same contains
30 square yards. A square mile contains 640 square
acres. In measuring fens and woodlands, 18 feet are
generally allowed t9 the pole, and 21 feet im forest
lands.

A hide of land, frequently mentioned in the earlier
part of the English history, contained about 100 arable
acres ; and g hides were esteemed a knight’s fee. At
the time of the Norman conquest, there were 243,600
Lides in England. .

2. Scotck square or land measure is regulated by
the Scotch ell: 36 square ells = 1 fall, 40 falls = 1
rood, 4 roods = 1 acre.—The proportion between
the Scotch and Luglish acre, supposing the feet in
both measures alike, is as 1369 to 1089, or nearly as

5 to 4. If the difference of the feet be regarded, the -

proportion is as 10,000 to 7869. The length of the
chain for mensuring land in Scotland is 23 ells, or 74
feet.— A husband-land contains 6 acres of sock and
scythe land, that is, of land tlmt may be tilled with a
plough or mown with a scythe ; 13 acres of arable land
make oue ox-gang, and four ex-gangs make a pound-
land of old extent.

3. French square measures are regulated by 12
sqaare lines in the inch square ; 12 inches in the foot,
22 feet in the perch, and 100 perches in the arpent
or acre.

T'aBLES
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justed thercta, and therefore excceding the former in' Measure.

Heer) LunLEs of Sauarg Measure.
1. ExGLIsH.
Inches
144{F ee£
1296 9 [Yards
3600 23 2g|Paces
39204| 272% . 304 10.89/Poles

156816010890 | 1210 | 435.6] 40)Rood
627264043560 | 4840 | 1743.6{160| 4lAcre

2. Grecian square measures werc the plethron or acre,
by some said to contain 1444, by others 10,000 square
feet ; and aroura, the half of the plcthron. The aroura
of the Egyptians was the square 100 cubits.

3. Roman square measure reduced to English. The
integer was the jugerum or acre, which the Romans
divided like the libra or as: thus the jugerum con-
tained

2] o2
Square 5 - Square
feet. | = §°§4 B | fect.

1 e ] @

» | @
As 28800 |288| 2 | 18 | 250.05
| Deunx |26400|264]| 2 | 10| 183.85
Dextans | 24000[240| 2 2 | 117.64
Dodrans | 21600216 1 | 34| s51.42
Bes 19200 192| 1 | 25 { 257.46
Septunx | 16800]168| 1 | 17 | 191.25
Semis 14400(144( 1 9| 125.03
Quincunx | 12000 | 120] 1 1| §8.82
Triens gboo| 96| o | 32 | 264.85
Quadrans| 7200 72{ o | 24 | 198.64
Sextans | 4800| 48] o | 16 | 132.43
Uncia 2400 24| o | 8] 66.21

Note, Actus major was 14,4c0 square fcet, cqual toa
semis; clima, 3600 square feet, equal to sescuncia; and
actus minimus equal to a sextans.

HI. Cusrcar Mecasures, or Measures of Capacity, for
Liquips.

1. The English measures were originally raised from
troy weight : it being enacted by several statates, that
cight pounds troy of wheat, gathered from the middle
of the car, and well dried, should weigh a gallon of
wine measure, the divisions and multiples whereof were
to form the other measures; at the same time it was
also ordered, that there should be but one liquid mea-
sure in the kingdom : yet custom has prevailed ; and
there having been iatroduced a new weight, viz.
avoirdupois, we have now a second standard gallon ad-

- to the borough of Stirling.
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the proportion of the avoirdupois weight to troy
weight. From this latter standard are raised two se-
veral mensures, the one for ale, the other for beer.
The scaled gallon at Guildhall, which is the standard
for wincs, spirits, oils, &ec. i3 supposed to contain 231
cubic inches ; and on this supposition the other mea-
sures raised therefrom will contain as in the table un-
derneath: yet, by actual cxperiment, made in 1688,
before the lord mayor and the commissioners of excise,
this gallon was found to contain only 224 cubic inches:
it was, however, agreed to continue the common sup-
posed contents of 231 cubic inches: so that all com-
putations stand on their own footing. Hence, us 12 is
to 231, 80 is 1433 to 2813 the cubic inches in the ale
gallon: but in effcet the ale quart contains 707 cubic
inches, on which principle the ale and beer gallon will
be 282 cubic inches. The teveral divisions and mul-
tiples of these mcasures, and their proportions, are ex-
hibited in the tables underncath.

The barrel for alc in London is 32 gallons, and the
barrel for beer 36 gallons. In all other places of-
England, the barrel, both for ale and beer, is 34
gallons.

2. Scotch liquid measure is founded on the pint.
The Scotch pint was formerly regulated by a standard
jug of cast metal, the custody of which was committed
This jug was supposed
to contain 10§ cubic inches ; and though, after several
careful trials, it has becn found to contain only about
1035 inches ; yet, in compliance with established cu-
stom, founded on that opinion, the pint stoups arc still
regulated to contain 10§ inches, and the customary
alc measures are about v above that standard. It was
enacted by James 1. of Scotland, that the pint should
contain 41 ounces trone weight of the clear water of
Tay, and by James V1. that it should contain 55 Scots
troy ounces of the clcar water of Lejth. This affords
another method of regulating the pint, and also ascer:
tains the ancient standard of the trone weight. As the .
water of Tay and Leith is alike, the trome weight
must have becn to the Scots troy weight as 55 to 41 ;
and therefore the pound trone must have contained
about 214 ounces Scots troy.

. " 4 gills = 1 mutchkin.
2 mutchking = 1 chopin.
2 chopins = 1 pint.
2 pints = I quart.
4 quarts = 1 gallon.

The Scotch quart contains 210 inches; and is, there-
fore, about 4%; less than the Fuglish wine gallon, and
about % less than the ale gallon.

3. As to the liquid measures of foreign nations, it
18 to be observed, that their several vessels for wine,
vinegar, &c. have also varieus denominations accord-
ing to their different sizcs and the. places wherein.
they are used. The woeders of Germany, for hold-
ing Rhenish and Moselle wines, are different in their
gauges ; seme oontaining 14 aumes of Amsterdam
measure, and others more or less. The auma is reckon-
ed at Amsterdam for 8 steckans, or 20 verges, or for
% of a tun of 2 pipes, or 4 barrels, of French or Bour-

deaux, which % at this latter place is called ticrgon,
because
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The steckan is 16 mingles, or 32 pints;
and the verge is, in respect of the said Rhenish and
Mosclle, -and some other sorts of wine, 6 mingles ;
but, in measuring brandy it consists of 63 mingles.
The aume is divided into 4 anckers, and the ancker
into 2 steckans, or 32 mingles. The ancker is taken
sometimes for 4y of a tun, or 4 barrels; on which
footing the Bourdemux barrel ought to contain at
Amsterdam (when the cask is made according to the
just gauge) 127 steckans, or 200 mingles, wine and
lees ; or 12 steckans, or 192 mingles, racked wine ;
so that the Bourdeaux tun of wine contains 5o steckans,
or 800 mingles, wine and lees ; and 48 steckans, or
768 mingles, of pure wine. The barrels or poingons
of Nantes and other places on the river Loire, con-
tain only 12 steckans, Amsterdam measure. The wine
tun of Rochelle, Cogniac, Charente, and the isle of
Rhé, differs very little from the tun of Bourdeaux, and
consequently from the barrels and pipes. A tun of
wine of Chalosse, Bayonne, and the neighbouring
places, is reckoned 60 steckans, and the barrel 1§,
Amsterdam measure.

The muid of Paris contains 1 §o quarts or 300 pints,
wine and lees; or 280 pints clear wine; of which

-muids 3 make a tun, and the fractions are,

The muid ] [ 36 sctiers

The setier 2| 4quarts

The quart £ ! 2 pints

The pint 8 1 2 chopins
The chopin S l 2 demi-setiers
The demi-sctier 2 poissons

The muid is also composed of pipes or poingons,
-quarteaux, queves, and demiqueves ; those poingons
of Paris and Orleans contain about 1§ steckans Am-
sterdam measure, and ought to weigh with the cask
6661b. a little more or less. In Provence they reckon
by milleroles, and the millerole of Toulon contains 66

aris piiits, or 100 pints of Amsterdam, nearly, and
the Paris pint is nearly equal to the English wine
quart (A). .

The butts or pipes from Cadiz, Malaga, Alicant,
Benecarlo, Saloe, and Mataro, and from the Canaries,
from Lisbon, Oporto, and Fayal, are veg different
in their gauges, though in aflrcightments they are all
reckoned two to the tun.

Vinegar is measured in the same manner as wine ;
but the measures for brandies are different: these
spirits from France, Spain, Portugal, &c. are gene-
rally shipped in large casks called prpes, butts and

pieces, according to the places from whence they are.

imported, &c. In France, brandy is shipped in casks
called preces at Bourdeaux, and pipes at Rochelle, Cog-

niac, the isle of Rhé, and other neighbouring places, °

which contain some more and some less, even from 6o
to g0 Amsterdam verges or veertels, according to the
capacity of the vesscls, and the places they come from,
which, ‘being reduced into barrels, will stand as fol-
lows, viz.

[ 38 1]
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At Rochelle, Cogniac, the isle of Rhé, )
and the country of Aunis, - 27 Veertels
At Nantes, and several places of Bre-
tagne and Anjou - - 29 Veertels | 3
At Bourdeaux, sand different parts of g
Guienne - - - - 32 Vergey [ 2
At Amsterdam, and other citjes of : g
Holland - = < < 3zoVeertels |
At Hamburgh and Lubeck - 30 Verges
At Embden - - - 2y Verges

In Provence and Languedoc, brandy is sold by the
quintal, the casks included ; and at Bruges in Flan-
ders, the verges are called sesters of 16 stops each, and
the spirits is sold at so much per stcp.

Olive oil is also shipped in casks of various sizes,
according to the custom of the places where it is em-
barked, and the conveniency of stowage. In England
it is sold by the tun of 236 gallons; and at Amster-
dam by the tun of 717 mingles, or 1434 pitts. In
Provence it is sold by milleroles of 66 Paris pints ;
from Spain and Portugal it is brought in pipes or
butts, of different gauges ; at the fust place it is sold
b{ roves, where 40 go to the butt ; and at the latter
place by almoudas,, whereof 26 make a pipe. Train
oil is sold in England by the tun, at Amsterdam by
the barrel.

TapLEs of Lruip Measure.
1. ExcLisu.

Solid inches
[Winc.]
287|Pint
231 8ICnllon
4158 l44| 18 |Rundlet
72764 252‘ 314| 13{Barrel
9702 | 336 42 | 2}[t3[Tierce
14553 | 54 63 | 342 [14{Hogshead
19279 672' 84 | 43{23]2 |14|Puncheon
29106 |10081126 | 7 |4 |3 [2 |13|Butt or pipe
58212 |20161252 {14 {8 6 [4 [3 |2 ITun.
Pints  [Adlk] Pints [Beer.]
| dcallon | gGallon
64| 8[Firkin 72| ofFirkin
17816 ilderkin 1441 8| 2|Kilderkin
25637 4f 2ABarel | 28836 4| 2|Barrel
51964 4! 2[Hogsh. | s576(72) 8] 4 zjﬂogsh.

2. JEWIsH

(A) These are the old measures of France, the account of whicb, for the sake of comparison, is here retained.

Measun
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2. JEwisH reduced to English Wine Measure. Gall. g inscﬁ:. Measure.
[Capke - - - - - - - o o o.a7y
13|Log - - - - - - o o§ o.a2I1
s 4Cab T o 3% o844
16 | 12 3|Hin - - - - - - I 2 2533
32| 24, 6] 3eah - - - - - - 2 4 5067
96 72! 18] 6 3|Bath, or Epha - - - - 7 4 152
660 720] 180160 3c1|.;Coron', or Chomer - - - 75 5 7.625
£
3. ATTIC reduced to English Wine Measure. Gal. Pints.’ E Dec.
Foch]iarion - - - - - - - © riz ©0.0356+%
',—z—*Cheme - - - - - - o 75 00712 §
2q]  13Mystrone - - - - o I 6.089{%
5 27 2IC£che - - - - o <5 o8
10 5 4l quathos - - - 0. 1 0.356i%:
15| 73| 6. 3 13{Oxybaphon - - - ° ¥ os35%
6> 30| 24 12 6 4qutyle - - - °© §F 2141 %
120 |, 60 48 . 24| 12| 8 2|Xestes - - - © I 4283
720 | 360 | 288 144 72 | 48] 12| 6/Chous - - - o 6 25698
8640 |432> |3456]1728/864 |576]144] 7212|Metretes - - 10 2 19629
£
4 Rouftm reduced to English Wine Measure. Gal. Pints. g. Dec. .
Ligoia - - - - - - o ofy c.:.x s
4 -yatl-'ms - - - - - - o ory ©0.469 %
6 1}{Acetabulum - - - - - o-0f o404 %
1 3 4un§rtarius - - - - o 0 F 140
2 6| o ofHemina- - - . - o0-0f 288
4q 12 4 4, 299x§arius - - - - | 5.636
28§|‘72 48 24| 12 GCon.gina - - - o 7 4942 °
n_;;l 288 [ 192l of| 48 2 4|Urna - - - 3.4% 533
2303 576 | 384 192 96| 48 8| 2|Amphora . - 7 1 1066
46082111 520 76801384 1920P6: 16042 zo. uleus - - 143 3 11.09§
" IV. Measures -
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IV. Measure of Capacity for things Dry.

L

1.] Englisk dry or corn measure. The standard for
measuring corn, salt, coals, and other dry goods, -in
England, is the Winchester gallon, which contains
272% cubic inches. ‘The bushel contams 8 gattons, or
2178 inches. A cylindrical vessel, 18% inches diame-
ter, and 8 inches decp, is appointed to be used as a
bushel in levying the malt tax. A vessel of these di-
mensions is rather less than the Winchester bushcl of
8 gullons, for it contains only 2150 inches; though
probably there was no differeitte intended. The deno-
minations of dry measure commonly used, are given
in the first of the subjoined tables. Iour Quarters corn
make a chaldron, § quarters make a wey or load, and
10 quarters make a ton. In measuring sea coal, § pecks
make a bushel, g bushels make a quarter or vatt, 4
quarters make a chaldron, and 21 chaldrons make a
score.

.

40 feet hewn timber make a load.

5o feet unhewn timber make a load.

32 gallons make a herring barrel.

42 gullons make a salmon barrel."

1 cwt. gunpowder makes a barrel,

256 lhs. soap make a barrel. —~

10 dozen candles make a barrel.

12 barrcls make a last.

’

2.] Scotck dry measure. There was formerly only
vne measure of capacity in Scotland ; and some com-
modities were heaped, others strarked, or measured ex-
actly to ‘the capacity of the standard. The method of
heaping was afterwards forbidden as unequal, and a
larger measure appointed for such commodities as that
custom had been extended -to. -

‘The wheat firlot, used also for rye, pease, beans, salt,
and grass seeds, contains 21 pints 1 mytchkin, measured
by the Stirling jug. The barley firlot, used also for
oats, fruit, and potatoes, contains 31 pints. A differ-
ent method of regulating the firlot was appointcd from
the dimensions of a cylindrical vessel. The dinmeter
for both mcasures was fixed at 195 inches, the depth
7+ inches for the wheat firlot, and 10} for the barley
firlot. A standard constructed by these measares is
rather less than when regulated by the, pint ; and as it
is difficult to make vessels exactly cylindrical, the regu-
lation by the fhnt has prevailed, and the other method

ne into disuse. ;

If the Stirling jug contains 103% inchgs, the wheat
firlot will contain 2109 inches; which is more than 2
per cent. larger than the legal malg bushel of England,
and about 1 per cent. larger than the Winchester bushel:

and the barley firlot. will contain 3208 inches. The _

barley boll is nearly equal to six legal malt bushels.
In Stirlingshire, 17 pecks are reckoned to the boll :

in Inverness-shire, 18 pecks: in Ayrshire the boll is the

same s the English quarter.  And the firlots, in many
places, are larger than the Linlithgow standard.

3.] French dry, are, the litron, bushel, minot, mine,
septicr, muid, and tun. The litron is divided into two
demilitrons, and four quarter litrons, and contains 36
cubic inches of Paris. Dy ordonnance, the litron is
to be three inches and a ha!f high, and three inches
19 lines broad. The litren for salt is larger, and is

I >
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divided jote two balves, four quarters, eight demi- pg
quarters, and 16 mesurettes. The French bushel is ‘==
different in different jurisdictions. At Paris it is di-
vided into demibushels; each demibushel into two
quarts ; the quast into two balf quarts ; and the half
quart into two litrons : so that the bushel contains 16
litrons, By ordonnance the Paris bushel is to be eight
inches two lines and a half high, and ten inches
broad, or in diameter within-side. The minot con-
sists of three bushels, the mine of two minots or six
bushels, the septier of two pines or 12 bushels, and
the muid of 12 septiers or 144 bushels. The bushel
of oats i3 estimated double that of any other grain:
so that there go 24 bushels to make the septier, and
288 to make the muid. It is divided into four pico-
tins, the picotin containing twe quasts, or four litrons.
The bushel for salt is divided into two half bushels, four
quarters, eight half quarters, and 16 litrons : four bu-
shels make a minot, 16 a septier, and 192 a muid.
The bushel for wood is divided into halves, quarters,
and half quarters. Eight bushels make the minot, 16

_ a mine; 20 mines or 320 bushels, the muid. For

" plaster, 12 bushels make a sack, and 36 sacks a muid.

For lime, three bushels make a minot, and 48 minots
a muid. The minot is by ordonnance to be 11 inches
9 lines high, and 14 inches 8 lines in diameter. The
minot is composed of three bushels, or 16 litrons:
four minots maké a septier, and 48 a muid. The
French mine is no real vessel, but an estimation of se-
veral others. At Paris the mine contains six bushels,
and 24 make the muid; at Rouen the minc is four bu-
shels ; and at Dieppe 18 mines make a Paris muid.
The septicr differs in diffcrent places: at Paris it con-
tains two mines, or eight bushels, and 12 septiers the
muid. At Rouen the septier contains two mines or
12 bushels. Twelve septiers make a muid at Rouen
as well as af Paris; but 12 of the latter are equal to 14
of the former. At Toulon the scptier contains a mine
and a half ; three of which mines make the septier of
Paris. The muid or muy of Paris consists of 12 septiers;
and is divided into mines, minots, bushels, &c. That
for oats is double that for other grain, i. c. contains
twice the number of bushels. At Orleans the muid is
divided into mines, but those mines only contain two
Paris septiers and a balf. In somc places they use the®

_ tun in lieu of the muid ; particularly at Nantes, wherc

it contains 10 septicrs of 16 bushels each, and weighs
between 2200 and 2250 pounds. Three of thesc tuns
make 28 Paris septiers. At Rochelle, &c. the tun con-
tains 42 bushels, and weighs two per cent. less than that
of Nantes. At Brest it contains 20 bushels, is equal
to 10 Paris septicrs, and weighs about 2240 pounds.
See Tow.

4.] Dutch, Swedish, Polish, Prussian, and Muscovitc.
In these places, they estimate their dry things on the
foot of the lust, lest, ke th, or lecht ; so called according to
the various pronunciations of the people who use it. In
Holland, the last is cqual to 19 Paris scptiers, or 38
Bourdeaux bushels, and weighs about 4560 pounds ; the
last they divide into 27 mudes, and the mudc into four
scheples. In Poland, the last is 40 Bourdeaux bushels,
and weighs sbout 4820 Puris pounds. In Prussia, the
last is 133 Paris septiers.  In Sweden and Muscovy
they measure by tle great and little last 3 the first con-
taining 12 barrcls, 2id the sceond half as many.  See

Lasr.
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seventi:s, or 171 tomoli and three-sevenths, make the Measure.
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Measure. LiAST. In Muscovy, they likewise use the chefford,

e reone)

which is different in various places: that of Archangel
is equal to three Rouen bushels.

5] Italian. At Venice, Leghorn, and Lucca, they
estimate ‘their dry things on the foot of the staro or
staio ; the staro of Leghorn weighs 54 pounds: 112
staros and seven-eighths are equal to the Amsterdam
last. At Lucca, 119 staros make the last of Amsterdam.
The Venetian staro weighs 128 Paris pounds : the staro
i3 divided into four quarters. Thirty-five staros and
ene-fifth, or 140 quarters and four-fifths, make the last
of Amsterdam. At Naples and other parts, they use the
tomolo or tomalo, equal to one-third of the Payjis sep-
tier. Thirty-six tomoli and a half make the carro, and
a carro and a half, or 54 tomoli, make the last of Am-
sterdam. At Palermo, 16 tomoli make the salma, and
four mondili the tomolo. Ten salmas apd three-

last of Amsterdam. i

6.] Flemish. At Antwerp, &c. they measure by the
viertel ; 32 and one-half whereof make 19 Paris sep-
tiers. At Hamburgh, the schepel ; go whereof make
19 Paris septiers. ‘

4.] Spanish and Portuguese. At Cadiz, Bilboa, and

St Sebastian, they use the fanega ; 23 whereof make

the Nantes or Rochelle tun, or g Paris septiers and
a half: though the Bilboa fanega is somewhat larger,
insomuch that 21 fanegas make a Nantes tun. At Se-
ville, &c. they use the anagoras, containing a little more
than the Paris mine ; 36 anagoras make 19 Paris sep-
tiers. "At Bayonne, &c. the concha ; 30 whereof are
equal to nine Paris septiersand a half. At Lisbon, the
alquiver, a very small measure, 240 whereof make 19

. Paris septiers, 6o the Lisbon muid.

T4BLEs of DrY Measure.

1. ENGLISH,

Solid inches
T 53.6lPint
268.8]  8(Gallon y
537.6 16 z|Peck
2150.4| 64 8| 4|Bush
1725&2 1! 64] 32‘ 8‘Qnarter.
ad o) g
2. ScRIPTURE Dry, reduced to English. & E_-’ .E. é‘,?
,Gachal - - - - « -« - < 0 O Ons !;-.03x
_—z;Cab - - « « - < < - o0 0 2 3 ©.073
36| 1#/Gomor - - -« « - - 0 0 S5+ 1.211
1200 6| 3%Seah e e e e e . 1 o 1 4.036
3601 18 | 10 3|pra. - - - - - . 3 o 3 12.10%
1800] go | 50 |xs] s{Leteeh - - -« + - 16 o o 26,500
36001180 (100 |30)10 2|Chomer, ortoron - - .- - 33 0 1% 18.969
Vor. XIIL Part L. R F 3. ATTIC
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3. Arric Mensurs of Gapacityfor Thigs dry,reduced to Eagl ?: £ F g?
{Cochliarion - - - . - - . o o o 5276,1’,
‘_I_JC)"M - - - - - - o o o 2463%

15] 13Qxybaphén ) - - ) -. - o O 0o 4.144 %

6o| 6 tyle ) - - - o o o 16579

120 12 Bf leesws - . . - o o o 33158

* | 189 18 1 ‘ 3] 1-}’Choemx - - - © o 1 15705%

86401864 |5 76 ’!44‘ 72 |48{Medimnos. - - - 4 o 6 3501
[72]

4. RoMaN Measures of Capac'ﬁ for Things dry, reduced to English g 2 E ;’E
Gorn Measure. . S0 7 8

Ligula .- - - - - - 0. 0 OoFy owor

‘_:leathus - . - - O O Oyy 0.04

6 1iAcetsbulim - . - . © o -0f oo

24| 6 Hemina . - - o o 8% ou24

48 12 8 2lSextarius - - - - © o 1 0.48

384] 96 | 64/16| 8 |Semimodius - - . - - °© I o 38

768192 | 1283216 2 [Modis - . . - 1 o o .68

MgEasvre of Wood for Firing, is usually the cord
four feet bigh, and as any broad, and “eight long ;
this is divided into two half cords, called ways, and
by the Frewch membrures, from the pieces stuck up-
night to bound them ; or voyes, as being supposed half
a waggon toad.

ME4surg for Horses, is the hand, which by statute
contains fowr inches. -

MEASURE, among Botanists. In-describing the parts
of plants, Toarnefort introduted a geometrical scale,
which many of his followers have retained. They mea-
sured every.patt of ‘the plant} and the essence of the
description consisted in an accurate mensuration of the
whole.

As the parts of plants, however, are liable to va- .

riation in ne circumstance so much as that of dimen-
sion, Linneus very rarely-admits any other mensura-
tion than that arising from the respective length and
breadth of the parts compared together. In cases
that require actual mensuration, thre same author re-
commends, in licu of Tournefort’s artificial scalc,. the
following natural scale of the human body, which
he thinks is much more convenient, and equally ac-
curate.

The scale ifi question condists of 11 degrees, which
are as follow: 1. A hair'sbreadth, or the diameter
of a hair, (capillus). 2. A line, ({inea), the breadth
of the crescent or white appearance at the root- of the

fmger (not thumb, measnred from the skin towards -
the body of the nail ; a line is equal to 12 hairbreadths,

and is the 12th part of a Parisian inch. 3. A nail

(unguis), the length of a finger nail ; equal to six

lines, or half a Parisian inch. 4. A thumb ( poller),

the length of the first or outermost joint of the thamb;

equal to a Parisian inch. 5. A pale (palmus), the

breadth of the palm exclusive of the thumb ; equal to

three Parisian inches. 6. A span (spithama), the di-

stance between the extremity of the thamb and that of .
the first firiger when extended ; equal to seven Parisian

inches, 7.-A great span (dodrans), the distance be-

tween the extremity of the thumb and that of the

little finger, when extended ; equal to nine inches.

8. A foot (pes), measuring from the elbow to the

basis of the thumb; cqual to 12 Parisian inchkes. o.

A -cubit (cubitus), from the elbow to the extremity

of the middle finger; equal to 17 inches. 10. An

arm length (érackium), from the armpit to the extre-

mity of the middle finger ; equal to 24 Parisian inches,

or two feet. 11. A fathom (orgya), the measure of -
the human stature ; the distance between the extremi-

ties of the two middle fingers, when the arms are ex-

tended ; cqual, where greatest, to six feet. :

MEASURE is also used to signify the cadence and
time observed in poetry, dancing, and music, to render
them regular and agreeable.

The different. measures or metres in poetry, are the

different
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Measure. different manners of ordering and combining the quan- loaded with loose powder, especially in ricochet firing, Measmre
i

S wmd tities, -or the long and short syllables. Thus, hexame- &c.
ter, pentameter, iambic, sapplic verses, &c. consist of =~ MEASURING, or MENSURATION, is the using a _Meat-

differcnt measures.

In English verses, the measures are extremely vari-
ous and arbitrary, every poet being at liberty to intro-
duce any new form that he pleases. The most usual
are the heroic, generally consisting of five long and
five short syllables; and verses of four feet; and of
three feet and a cesura, or single syllable.

The ancients, by variously combining and transpos-
ing their quantities, made a vast variety of different
measures. Of words, or rather feet of twe syllables,
they formed a spondee, consisting of two long syllables ;
- a pyrrhic, of two short syllables ; a trochee, of a long
aud a short syllable ; and an iambic, of a short and a
long syllahle.

Of their feet of three syllables they formed a mo-
lossus, consisting of three long syllables ; a tribrach, of
three short syllables; a dactyl, of one long and two
short syllables ; and an anapwest, of two short and one
long syllable. The Greek poets contrived 124 dif-
ferent combinations or measures, under as many dif-
ferent names, from fcet of two syllables to those of
8ix.

Mgasurk, in Music, the interval or space of time
which the person who beats time takes bLetween the
rising and falling of his hand or foot, in order to con-
duct the movement, sometimes quicker, and sometimes
slower, according to the kind of music, or the subject
that is sung or played.

The measure is that which regulates the time we are
to dwell on each note. See TIME.

The ordinary or common measure is one second, or
6oth part of a minute, which is nearly the space be-
tween the beats of the pulse or heart; the systole, or
contraction of the heart, answering to the elevation of
the hand ; and its diastole, or dilatation, to the letting
it fall. The measure usually takes up the space that
a pendulum of two feet and a half long employs in
making a swing or vibration. The measure is regu-
lated according to the different quality or value of
the notes in the piece; by which the time that each
note is to take up is expressed. The semibreve, for
instance, holds ene rise and one fall ; and this is called
the measure or whole measure, sometimes the measnre
note, or time note; the minim, one rise, or one fall;

. and the crotchet, half a rise, or half a fall, there being
four crotchets in a full measure,

Measure Brnary, or Double, is that wherem the rise

- and fall of the hand are equal.

Mzasvre Ternary, or Triple, is that wherein the fall
18 double to the rise ; or where two minims are played
during a fall, and but one in the rise. To this pur-
pose, the number 3 is placed at the beginning of
the lines, when the measure is intended to be triple;
and a C, when the measure is to be common or
double, This rising and falling of the hands was
called by the Greeks and Swrig. St Augustine
calls it plausus, and the Spaniards compas. See Arsis
snd Tres1s,

Powder Measures in Artillery, are made of copper,
and contain from an ounce to 12 pounds: these are
very convenient in a siege, when guns or mortars are

certain known measure, and determining thereby the
precise extent, quantity, or capacity of any thing.
MEASURING, in general, includes the practical part
of geometry. From the various subjects on which 1t is
employed, it acquires various names, and constitutes
various arts, See GEOMETRY, LEVELLING, MENsu-
RATION, TRIGONOMETRY, &c.
MEAT, S8ee Foop, DieT, DRrINK, &c.
Amongst the Jews, several kinds of animals were
forbidden to be used as food. 'The flesh with the
blood, and the blood without the flesh, were probibit-
ed; the fat also of sacrificed unimals was not to be
eaten. Roast meat, boiled meat, and ragouts, were in
use among the Hebrews, but we meet with no kind
of seasoming except salt, bitter herbs, and honey.—
They never mingled milk in any ragout or hash, and
never ate at the same meal both meat and milk, butter,
or cheese. The daily provision for Solomon’s table
was 30 measures of h{:e wheat flour, 60 of common
flour, 10 fat oxen, 20 pasture oxen, 100 shecp, besides
venison and wildfowl. See Luxury. :
The principal and most necessarv food among the
ancient Greeks, was bread, which they called aglos,
and produced in a wicker basket called xamer. Their
loaves were sometimes baked under the ashes, and
sometimes in an oven. They aléo used a sort of bread
called maxa. Barey meal was used amongst the
Greeks, which they called eypiles. They had a fre-
quent dish called dper, which was a composition of
rice, cheese, eggs, and heney, wrapped in fig leaves.
The pvrraler was made of cheese, garlic, and eggs,
beaten and mixed together. Their bread, and other
substitutes for bread, were baked in the form of hol-
low plates, into which they poured a sauce. Garlic,
anions, and figs, seem to have been ‘a very conmmon
food amongst the poorer Athenians, The Greeks,

“especially in the heroical times, ate flesh roasted ; boil-

ed meat seldom was used. Fish seems not to have
been used for food in the early ages of Greece. The
young people only, amongst the Lacedsemonians, ate
animal food ; the men and the old men were support-
ed by a black soup called meya {upog, which to people
of other nations was always a disagreeable mess. Grass-

. hoppers and the extremities or tender shoots of trces

were frequently eaten by the poor among the Greeks.
Eels dressed with beet root were estecmed a delicate
dish, and they were fond of the jowl and belly of sait-
fish. Neither were they without their sweet-meats ;
the dessert consisted frequently of fruits, almonds, nuts,
figs, peaches, &c. In every kind of food we find
salt to have been used.

The diet of the first Romans consisted wholly of
milk, herbs, and roots, which they cultivated and
dressed with their own hands ; they also had a kind of
gruel, or coarse gross pap, composed of meal and
boiling water ; this served for bread : And when they
began to use bread, they had none for a great while
but of unmixed rye. Barley-meal was eaten by ** -m,
which they called pofenta. - When they began to eat
animal foéd, it was esteemed a piece of luxury, amd
an indulgence not to be justified but by some part.itl::-
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lar ‘occasion. * After animal food had grown into com-

Meath. mon use, the meat which they most frequently produced

upon their tables was pork.

Method of Preserving Flesk-Mrat without spices;
and with very little salt. Joves, in his Miscellanea
Curiosa, gives us the following description of the
Moorish Elckolle, which is made of beef, mutton, or
camel’s flesh, but chiefly beef, which is cut in
long slices, and laid for 24 hours in a pickle. They
then remove it out of those jars or tubs into others
with water; and when it has lain a night, they
take it out, and put it on ropes in the sun and air
to dry. When it is thoroughly dried and hard, they
cut it into pieces of two or three inches long, and
throw it into a pan or caldron, which is ready with
boiling oil and suet sufficient to hold it, where it boils
till it be very clear and red when cut. After this they
take it out, and set it to drain; and when all is thus
done it stands to cool, and jars are prepared to put it
up in, pouring upon it the liquor in which it was fried ;
and as soon as it is thoroughly cold, they stop it up
close. It will keep two years; will be hard, and the
hardest they look upon to be the best done. This they
dish up cold, sometimes fried with eggs and garlic,
sometimes stewed, and lemon squeezed on it. Itis very
good any way, either hot or cold.

MEATH, commonly so called, or otherwise East
Meath, to distinguish 1t from the county called Hest
Meath: A county of Ireland, in the province of
Leinster, bounded by the counties of Cavan and Louth
on the north, the l);-ish channel on the east, Kildare
20d Dublin on the south, and West Meath and Long-
ford on the west. It is a fine champaign country,
abounding with corn, and well inhabited. It returns

' two members to parliament ; and gives title of earl to

the family of Brabazan. It contains 326,480 Irish
plantation acres, 139 parishes, and 112,000 inhabi-
tantd. The chief town is Trim. This district Being the
most ancient settlement of the Belgians in Ireland, the
inbabitants were esteemed the eldest and most honour-
able tribe : from which seniority their chieftains were
elected monarchs of all the Belge ; a dignity that was
continued in the Hy-n-Faillian without intermission,
until the arrival of the Caledonian colonies, under the
mame of Tuath de Danan, when Conor-Mor, chief-
tain of these people, obtained, or rather usurped, the
monarchal throne, obliged Eochy Failloch, with se-
veral of his people, to cross the Szannon, and establish
themselves in the present county of Roscommon, where
Crothar founded the palace of Atha or Croghan, a
circumstance which brought on a long and bloody war
between the Belgian and Caledonian races, which was
not finally terminated until the close of the 4th cen-
tury, when the Belgian line was restored in the person
of O’Nial the Great, and continued until Briam Bo-
romh usurped the monarchical dignity, by deposing
Malachy O’Malachlin, about the year 1001. Tuathal
Tetcthomar, by a decrce of the TYmh assembly, sepa-
rated certain large tracts of land from each of the four
provinces, where the borders joined together ; whence,
under the notion of adopting this spot fer demesne
Eands to support the royal housebold, be formed the
county or kingdom of. Meath, which afterwards be-
came the peculiar inheritance of the monarchs of Ire-
land. In each of the portions thus separated from
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the four provinces, Tuathal caused palaces to Le ere:
ed, which might adorn them, and commemorate t
name in which they bad been added to the royal d
main. In the tract tuken out of Munster, he bu
the palace called Flachtaga, where the sacred fire,
called, was kindled, and where all the priests and drui
annually met on the last day of October; on the evenii
of which day it was enacted, that no other fire shou
be used throughout the kingdom, in order that all tI
fires might be derived from this, which being light.
up as a fire of sacrifice, their superstition led them
believe would render all the rest propitious and holy
and for this privilege every family was to pay thre
pence, by way of acknowledgment to the king .
Munster. The second royal palace was erected in tk
proportion taken out of Connaught, and was built fc
the assembly called the convocation of Visneach, :
which all the inhabitants were summoned to appear ¢
the 1st day of May, to offer sacrifice to Bea/, or Be
the god of fire, in whose honour two large fires bein
kindled, the natives used to drive their cattle betwee
them, which was supposed to be a preservative fo
them against accidents and distempers, and this wa
called Beal-Tinne, or Bel-Tine, or the festival of th
god of fire. The king of Connaught at this meetin,
claimed a horse and arms from every lord of a mano
or chieftain, as an acknowledgment for the lands ta
ken from that province, to add to the territory o
Meath. The third was that which Tailtean erected i
the part taken from Ulster, where the fair of tha
name was held, which was remarkable for this parti
cular circumstance, that the inhabitants brought thei
children thither, males and females, and contractec
them in marriage, where the parents having agreec
upon articles, the young people were joined according.
lys ever(I couple contracted at this meeting paid the
king of Ulster an ounce of silver by way of acknow-
ledgment. The royal mansion of Tarab, formerly
destroycd by fire, being rebuilt by Tuathal, on the
lands originally belonging to the king of Leinster, was
reckoned as the fourth of these palaces; but as a fa-
bric of that name had stood there before, we do not
find that any acknowledgment was made for it to the
king of Leinster.

eath, with Clonmacnois, is a bishop’s see, valued in
the king’s books at 373l. 7s-ozd. sterling, by an ex-
tent returned anno 28th Elizabeth ; but, by a former
extent taken anno 3oth Henry VIII. the valuation
amounts to 373l. 12s. which being the largest and
most profitable for the king, is the measure of the first
fruits at this day. This see is reputed to be worth
annually 3400l. There were formerly many epis-
copal sees in Meath, as Clonard, Duleek, Kells,
Trim, Ardbraccan, Denshaghlin, Slaine, and Foure,
besides others of less note; all these, except Duleek
and Kells, were consolidated, and their common see
was fixed at Clonard, before the year 11§2; at which
time the divisions of the bishoprics in Ireland were made
by Jobn Paparo, cardinal priest, entitled Cardinal of
St Lawrence in Damaso, then legate from Pope Eu-
gene IIL. to the Irish. This division was made in a
synod held on the 6th of March in the abbey of Mel-
lifont, or, as some say, at Kells: and the two sees of
Duleek and Kells afterwards submitted to the same -
fate. The constitution of this diocese is singular, bav-

g



M E C [ 45
Meath ing no dean nor chapter, cathedral, or economy.—
i Under the bishop, the archdeacon is the head officer, to
Mecwnas. whom, and to the clergy in general, the conge d’elire

1 M E C

MECCA, an ancicnt and very famous town of Asia, Mecca.
in Arabia Felix ; scated on a barren spot, in a "
valley surrounded with little bills, about a day’s jour-

issued while bishops were elective.  The affairs of the
diocese are transacted by a synod, in the nature of a
chapter, who have a common seal, which is annually
lodged in the hands of one of the body, by the appoint-
ment and vote of the majority. ~ The diocese is
divided into twelve rural deaneries.

Of Crovmacnors, now annexed to Meath: There
is no valuation of this see in the king's books ; but it
is supposed to be included in the extent of the sce of
Meath, taken anno 30th Henry VIII. The chapter
of this see consisted anciently of dean, chanter, chan-
cellor, treasurer, archdeacon, and twelve prebendaries,
but most of their possessions have fallen into lay
hands. At present the deanery is the only part of
the chapter which subsists, to which the prebend of
Cloghran is annexed, and he hath a seal of office, which

appears to have been the ancient episcopal seal of this .

see. This sec was founded by St Kiaran, or Ciaran,
the younger, in 548 or §49 ; and Dermod, the son of
" Ceronill, king of Ireland, granted the site on which
the church was built. _

West MEatn. See WESTMEITH. :

MEATUS aupiTorius. See ANaToMY, N° 144.

MEAUX, an ancient town of France, in the de-
partment of the Seine and Marne, with a bishop’s see,
seated in a place abounding in corn and cattle, on the
river Marne, which divides it into two parts ; and its
trade consists in corn, wool, and cheese. It sustained
a siege of three montbs against the English in 1421.
E. Long. 2. §8. N. Lat. 48. s8.

MEC‘]ENAS, or MEecoENas, C. CiLNIUS, a cele-
brated Roman knight, descended from the kings of
Etruria. He has rendered himself immortal by his
liberal patronage of learned men and of letters ; and to
bis prudence and advice Augustus wknowle;lfcd him-
self indebted for the security he enjoyed. His fond-
ness for pleasure removed him from the reach of ambi-
tion; and he preferred dyiag, as he was born, a Ro-
man knight, to all the honours and dignities which
either the friendship of Augustus or his own iollmlarity
could heap upon him. Tout%xe interference of
Virgil owed the retribution of his lands ; and Horace
was proud to boast that his learned friend had obtain-
ed his forgiveness from the emperor, for joining the
cause of Boutus.at the battle of Philippi. Mecsnas
was himself fond of literature : and, according to the
most received opinion, he wrote a history of animals,
a journal of the life of Augustus, a treatise on the
di&‘emnt natures and kinds of precious stones, besides
the two tragedies of Octavia. and Prometheus, and
other things, al now lost. He died eight years be-
fore Christ; and on his deathbed he particularly re-
commended his poetical friend Horace to the care and
confidence of Augustus. Seneca, who has liberally
eommended the genius. and abilities of Mecwnas,, has
not withheld his censure from his dissipation, indolence,
and effeminate luxury. From the patronage and en-
couragement which the princes of. heroic and lyric
poetry among the Latins received from the favourite of
Augustus, all patrons of literature have ever since been
ocalled Mecanates. Virgil dedicated to him his Geor-
gics, and Horace his Odes..

eceenas, .

ney irom the Red sea. It is a place of no strength,
having neither walls nor gates ; and the buildings are
very mean. 'That which supports it is the resort of a
great man{ thousand pilgrims annually, for the shops-
are scarcely open all the year besides. The inhabitants
are poor, very thin, lcan, and swarthy. The hills
about the town are very numerous; and consist of a.
blackish rock, some of them half a mile in circumfe-
rence. On' the top of ene of them is a cave, where
they pretend Mahomet usually retired to perform his:
devotions, and hither they affirm the greatest part of-
the Alcoran was brought him by the angel Gabriel.
The town has plenty of water, and yet httle garden--
stuff ; but there are several sorts of good fruits to be:
bad, such as grapes, melons, water melons, and cucum-
bers. There are also plenty of sheep- brought thither:
to be sold to the pilgrims. It stands in & very hot cli-
mate ; and the inhabitants usually sleep on the tops of
their houses for the sake of coolness. In order to pro--
tect themselves from the heat through the day, they-
carefully shut the windows, and water the streets to re-
fresh the air. There have been instances of persons suf-
focated in the middle of the town by the burning wind’
called Simoom.

As a great number of the people of distinction in-
the province of Hedsjas stay in the eity, it is better
built than any other in Arabia. Amongst the beauti-
ful edifices it contains, the most remarkable is the fa--
mous Kaba or Caaba, “ The house of God,” which.
was held in great veneration by the Arabs even before
Mahomet’s time,

No Christian dares go to Mecca ; not that the ap-
proach to it is prohibited by any express law, or that
the sensible part of the Mahometans have any thi g
to object to it; but on account of the prejudices of.
the people, who regarding this ground as sacred, th nk.
Christians unworthy of setting their foot on it; it
would be profancd in the opinion of the superstj-
ous, if it was trod upon by infidels. The people even.
believe, that Cbristians are prevented from approach-
ing by some supernatural power; and they tell the
story of an. infidel, who having got so far as the hills-
that surround Mecca, all the dogs of the city came-
out and fell upon him; and who, being struck with.
this miracle, and the august appearance of the Kaba,
immediately became a mussulman. It is therefore to:
be presumed that all the Europeans who describe;
Mecca as eye-witnesses, have been renegadoes escaped-
from Turkey. A recent example confirms this suppo--
sition.. On. the promise of being allowed to preserve
his religion, a French surgeon was prevailed on to ac-
company the Emir Hadsji to Mecca, in quality of phy-
sician ; but at the very first station, he was forced to-
submit to circumcision, and then he was permitted to
oeontinue his journey,

Although the Mahometans do not ‘allow Europeans
to go to Mecca, they do net refuse to give them de-
scriptions of the Kaba, and information with regard to
that building ; and there are persons who gain thein
bread by making designs and little pictures of the Kaba,
and selling them to pilgrims. See CaaBa.

The Mahometans bave so high an opinion of the

sanctity.
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* Mecea.- Sanctity of Mecca, that they extend it ta tho places After all the essential ceremenies are over, the P
‘=== in the neighbourhood. The territory of that city is grims next morning move to a place where they s

held sacred to certain distances, which are indicated by
particular marks. Every caravan finds in its road 2
. similar mark, which gives notice to the pilgrims when
- they arc to put on the modest garb in which they must
. appear in those sacred regions. Every mussulman is
- obliged to go once in his life at least to Mecca, to
perform bis devotions there. If that law was rigour-
- ously enforced, the concourse of pilgrims would be
_ prodigious, and the city would never be able to con-
*-tain the multitudes from all the countries where the
Maliometan religion prevails. We must therefore,
suppose, that devotees alonc perform this duty, and
that the others can easily dispense with it. ‘those
- whose circumstances do not permit a long absence,
" have the liberty of going to Mecca by a substitute.—
A hired pilgrim, however, cannot go for more than
one person at a time ; and he must, to prevent frauds,
“bring an attestation in proper form, from an imam of
Mecca, that he has performed the requisite devotions
on behalf of such a person, either alive or dead; for,
- after the decease of a person who has not obeyed the
law during his life, he is still obliged to perform the

journey by proxy.
he caravams, which are not numerous, when we
. consider the immense multitude of the faithful, are
composed of many people who do not make the jour-
ney for purposes of devotion. These are merchants,
who think they can transport their merchandises with
- mere safety, and dispose of them more easily; and
contractors of every kind, who furnish the pilgrims
and the soldiers who escort the caravans, with necessa-
ries. Thus it happens, that many people have gone
often to Mecca, solely from views of interest. The
“ most considerable of those caravans is that of Syria,
commanded by the pacha of Damascus. It joins at
somec distance the second from Egypt, which is con-
- ducted by a bey, who takes the title of Emir Hadsji.
One comes from Yemen, and another, less numerous,
: from the country of Lachsa. Some scattered pilgrims
arrive by the I{ed sea from the Indies, and from the
Arabian establishments on the coasts of Africa. The
Persians come in that which departs from Bagdad  the
place of conductor to this last is bestowed by the pacha,
and is very lucrative, for he receives the ransoms of the

- heretical Persians.

It is -of consequence to a pilgrim to arrive early at
the holy places. Without haviog been present from
the beginning at all the ceremomes, and without hav-
ing performed every particular act of devotion, a man
cannot acquire the title of Hadsji: this is an honour
vory much coveted by the Turks, for it confers real
advantages, and makes those who attain it to be much
respected. Its infrequency, however, in the Maho-
metan dominions, shows how much the observation of
the law commanding pilgrimages is neglected. A si-
milar custom prevails among the Oriental Christians,
who are exceedingly emulous of the title of Hadsji,
or Mokdasi, which is given to pilgrims of their com-
munion. In order to acquire this title, it is not suffi-
cient that the person has made the journey to Jerusa-
lem ; he must also have kept the passover in that city,
and have assisted at all the ceremonies of the holy weeks.

3

Abraham went to offer up his son Isaac, which
about two or three milcs from Mecca : here they pit
their tents, and then throw seven small stones ;lgﬂil
a little square stone building. This, as they aflirm,
performed in detiance of the devil, Every ome th
purchases a sheep, which is brought for that purpo:
eating some of it themselves, and giving the rest to t
poor people who attend upon that occasion. Inde
these are miserable objects, and such starved creatur
that they seem ready to devour each other. After a
one would imagine that this was a very sanctified plac
and yet a renegado who went in pilgrimage thithe
affirms there is as much debauchery practised here
in any part of the Turkish dominions. It is 25 mil
from Jodda, the sea port town of Mecca, and 2:
south-east of Medina. E. Long. 40. 55. N. Ls

21. 45.

MECHANICAL, an epithet applied to whatev:
relates to mechanics: Thus we say, mechanical power
causes, &c. See the articles Power, Causk, &ec.

The mechanical philosophy is the same with what -
otherwise called corpuscular philosophy, which explais
the phenomena of nature, and the operations of corp(
real things, on the principles of mechanics; viz. th

“motion, gravity, arrangement, disposition, greatness ¢

‘smallness, of the parts which compose natural bodie
See CORPUSCULAR.

This manner of reasoning is much used in medicine
and, according to Dr Quincy, is the result of a thc
rough acquaintance with the structure of animal hc
dies : for considering an animal body as a compositio;
out of the same matter from which all other bodies ar
formed, and to have all those properties which concen
a physician’s regard, enly by virtue of its peculirr con
struction ; it natarally leads a person to consider thi
several parts, according to their figures, contexture
and use, either as wheels, pulleys, wedges, levers
screws, cords, canals, strainers, &c. For which pur
pose, continues he, it is frequently found helpful tc

- design in diagrams, whatsoever of that kind is unde:

‘consideration, as is customsry in geometrical demonstra.

-tions.

For the application of this doctrine te the human
body, see the article MEDICINE.

"MECHANICAL, in mathematics, denotes a construc-
tion of some problem, by the assistance of instruments,
as the duplicature of the cube and quadrature of the
circle, in contradistinction to that which is done in an
accurate and geometrical manner.

Mechanical Curve, is a curve, acoording to Descartes,
which cannot be defined any algebraic equation ;
and so stands contradistinguished from aigebraic or geo-
metrical curves. )

Leibhitz and others call these mechanical curves
transcendental, and dissent from Descartes, in excluding
them out of geometry. Leibnitz found a new kind of
transcendental equations, where these curves are de-
fined : but they do not continue constantly the same
in all points of the curve, as algebraic ones do. See
the article TRANSCENDENTAL.

Mechanical Solution of a problem is either when
the thing is done by repeated trials, or when lines used

n
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Mochani- In the selution are not truly geometreal, or by organi-
cal.  cal construction. '

mymmd  Mechanical Powers, are certain simple machines,
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whieh are used for raising greater weights; or over. Mecbani-
coming greater resistances, than could be effected by )
the natural strength without them. See MEcHANICS,

MECHANICS. )

Deénition. I+ ECHANICS is the science which enquires into
the laws of the equilibrium and motion of solid

bodies ; inte the forces by which bodies, whether ani-

mate or inanimate, may be made to act upon ene ano-

ther; and into the means by which these may be in-

ereased 80 as to overcome such as are most powerful.—

- The term meckanics was originally applied to the doc-
trine of equilibrium. It has by some late writers been
extended to the motion and equilibriam of all bodies,
whcther solid, fluid, or aériform ; and has been employ-

ed to comprehend the sciences of kydrodynamies and
preamatics.

HISTORY.

Progress of 2. As the science of mechanics is intimately con-
practical nected with the arts of life, and particularly with those
mechanics ghich exist even in the rudest ages of socicty, the con-
::';g:e struction of machines must have arrived at considerable
perfection before the theory of equilibrium, or the
simplest properties of the mechanical powers, had en-
gaged the attention of philosophers. We accordingly
find that the lever, the pulley, the crane, the capstan,
and other simple machines, were employed by the an-
cient architects in elevating the materials of their
buildings, long before the dawn of mechanical science ;
and the military engines of the Greeks and Romans,
such as the catapultz and baliste, exhibit an extensive
acquaintance with the construction of compound ma-
chinery. In the splendid remains of Egyptian architec-
ture, which in every age have excited the admiration
of the world, we perceive the most surprising marks of
mechanical genius. The elevation of immense masses
of stone to the tops of their stupendous fabrics, must
have required an accumulation of mechanical power
which is not in the possession of modern architects.
- 3. The earliest traces of any thing like the theory of
mechanics are to be found in the writings of Aristotle.
In some of his works we discover a few erroneous and
obscure opinions, respecting the doctrine of motion, and
the nature of equilibrium; and in his 28th mechanical
question he has given some vague observations on the
force of impulse, tending to point out the differencc be-
tween impulse and pressure. He maintained that there

Aristole
the first
who at-
tended to
the theory
of mecha-
nics.

B. C. 320.

cannot be two circular motions opposite to one another ; -

that heavy bodies descended to the centre of the uni-
verse, am{ that the velocities of their descent were pro-
portional to their weights.

4- The notions of Aristotle, however, were so con-

Archimedes ¢ 04 and erroneous, that the hanour of laying the foun-

lays the

foundation dation of theoretical mechanics is exclusively due tothe

of theoreti-celebrated Archimedes, who, in addition to his inven-
eul mecha- ¢i5n in geometry, discovered the general principles of
;‘;c:} 250. hydrostaties. In his two books, De Equipondcrantibus,
he has demonstrated that when a balance with unequal
arms, is in cquilibrio, by means of two weights in its

opposite scales, these weights must be reciprocaily pre-
portional to the arms of the balance. From this gene-
ral principle, all the other properties of the lever, and
of machines referable to the lever, might have been
deduced as corollaries ; but Archimedes did not follow
the discovery through all its consequences. In de-
monstrating the leading property of the lever, he lays
it down as an axiom, thmt if the two arms of the ba- -
lance are equal, the two weights must also be equal
when an equilibrium takes place ; and then shows that
if one of the arms be increased, and the equilibrium
still continue, the weight appended to that arm must be
proportionally diminished. This important discovery-
conducted the Syracusan philosopher to another equally
useful in mechanics. Reflccting on the construction of
his balance, which moved upon a fulcrum, he perceived
that the two weights exerted the same pressure on the
fulcrum as if they had both rested uwpon it. He then
considered the sum of these two weights as combined
with a third, and the sum of these three as combined
with a fourth ; and saw that in every such combination
the fulcrum must support their united weight, and there-
fore that there is in every combination of bodies, and
in every single body which may be conceived as made
up of a number of lesser bodies, 6 centre of pressure or
gravity. This discovery Archimedes applied to par-
ticular cases, and pointed out the method of finding the
centre of gravity of plane surfaces, whether bounded by
a parallelogram, a triangle, a trapezium, or a parabola. .
The theory of the inclined plane, the pulley, the axis
in peritrochio, the screw, and the wedge, which wasfirst
published in the eighth book of Pappus’®s mathematical
collections, is generally attributed to Archimedes. It
appears also from Plutarch and other ancient authors,
that a greater number of machines which have not
rcached our times was invented by this philosopher. .
The military engines which he employed in the siege -
of Syracuse agaiust those of the Roman engiuneer Ap-
pius, are said to have displayed the greatest mechanical -
genius, and to have retarded the capture of his native
city.

z. Among the varions inventions which we have re- pavention
ceived from antiquity, that of water mills is entitled te of water-
the highest place, whether we consider the ingenuity milis and
which they display, or the uscful purposes to which wind-mills -
they are subservicnt. Inthe infancy of the Roman re-
public the corn was ground by hand-mills, consisting of
two millstones, one of which was moveable, and the .
other at rest. The upper millstone was made to revolve
cither by the hand applied directly to a winch, or by
means of a ropc winding round a capstan. The precise
time when the impulse or the weight of water was sub-
stituted in the place of animal labour, is not exactly
known. From an epigram .in the Axnthologia Greca, .
there is rcason to believe that water-mills were invented
during the reign of Augustus; but it is strange that li:\

the
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‘Histery. the description given of them by Vitruvius, who lived
under that emperor, they are not mentioned as of re-
cent origin. The invention of wind-mills is of a later
date. According to some authors, they were first used
in France in the sixth century ; while others maintain
that they were brought to Europe in the time of the
crusades, and that they had long been employed in the
cast, where the scarcity of water precluded the applica-
tion of that agent to machinery.

‘Stevinus 6. The science of mechanics seems to have been sta-
discovers  tionary till the end of the 16th century. In 1577 a
ﬂ'l:l’“ﬂl- treatise on mechanics was published by Guidus Ubal-
of fm, dus, but it contained merely the discoveries of Archi-
Died in medes. Simon Stevinus, however, a Dutch mathe-
1635 matician, contributed greatly to the progress of the

science. He discovered the parallelogram of forces ;
and has demonstrated in his Statics, published in 1 §86,
that if a body is urged by two forces in the direction of
the sides of a parallelogram and proportional to these
sides, the combined action of these two forces is equi-
valent to a third force acting in the direction of the
.diagonal of the parallelogram, and having its intensity
_proportional to that diagonal. This important dis-
- covery, which has been of such service in the different
s departments of physics, should have conferred upon its
author a greater degree of celebrity than he has actual-
ly enjoyed. His name has scarcely been enrolled in
.the temple of fame, but justice may yet be done to the
memory of such an ingenious man. He had likewise
the merit of illustrating other parts of statics ; and he
appears to have been the first who, without the aid of
‘the properties of the lever, discovered the laws of equi-
librium in bodies placed on an inclined plane. His
works were reprinted in the Dutch language in 1605.
" They were translated into Latin in 1608, and into
French in 1634 ; and in these cditions of his works his
Statics were enlarged by an appendix, in which he
treats of the rope machine, and on pulleys acting ob-

liquely. .
Lucas Va- 7. The doctrine of the centre of gravity, which had
leriuswrites been applied by Archimedes only to plane surfaces, was
on the cen- o1 oxtended by Lucas Valerius to solid bodies. In
::yo:fg: his work entitled De Centro Gravitatis Solidorsum Liber,
lids. published at Bologna in 1661, he has discussed this sub-
1661. ject with such ability, as to reccive from Galileo the
honourable appellation of the Novus nostra etatis Ar-

chimedes.
Discoveries 8. In the hands of Galileo the science of mechanics
of Galileo. agsumed a new form. In1§%2he wrote a small treatise
g‘.": ?64' on statics, which he reduced to this principle, that it
1681042 requires an equal power to raisc two diffrent bodies to
altitudes in the inverse ratio of their weights, or that
the same power is requisite to raise 10 pounds to the
height of 100 feet, and 20 pounds to the height of 5o
feet. This fertile principle was not pursucd by Galileo
to its different consequences. It was left to ]?')escartes
to apply it to the determination of the equilibrium of
machines, which he did in his explanation of machines
and engines, without acknowledging his obligations to
the Tuscan philosopher. In addition to this new prin-
ciple, Galileo enriched mechanics with his theory of lo-
_cal motion. This great discovery has immortalized its
author ; and whether we consider its intrinsic value, or
the change which it produced on the physical scienees,
we are led to regard it as pearly of cqual importance
1
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with the theory of universal gravitation, to- which
paved the way. ' The first hints of this new theory we
given in his SYsTEMA CosmicuM, Dialogus 11." T
subject was afterwards fully discussed in another, e
titled Discursus et Demonstrationes Mathematica c1
ca duas novas Scientias pertinentes ad Mechanicam
Motum Localem, and published in 1638. This work
divided into four dialogues ; the first of which treats
the resistance of aol?gubodies before they are broker
The second points out the cause of the cohesion of solid
In the third he discusses his theory of local motion
comprehending those which are equable, and tho:
which are uniformly accelerated. In the fourth 1
treats of violent motion, or the motion of projectiles
and in an appendix to the work he demonstrates sever:
propositions relative to the centre of gravity of soli
bodics. In the first of these dialogues he has founded hi
reasoning on principles which are far from being correc
but he bas been more successful in the other '.Eree. 1
the third dialogue, which contains his celebrated thec

. ry, he discusses the doctrine of equable motions in si:

theorems, containing the different relations between th
velocity of the moving body, the space which it de
scribes, and the time employed in its description. Lt
the second part of the dialogue, which treats of acce.
lerated motion, he considers all bodies as heavy, anc
composed of a number of parts which are also heavy
Hence be concludes that the total weight of the body
is proportional to the number of the material particles
of which it is composed, and then reasons in the follorw-
ing manner. As the weight of a body is a power al.
ways the same in quantity, and as it constantly acts
without interruption, the body must be continually re-
ceiving from it equal impulses in equal and successive
instants of time. When the body is prevented from
falling by being placed on a table, its weight is inces-
santly impelling it downwards, but these impulses are
incessantly destroyed by the resistance of thetable which
prevents it from yielding to them. But where the
body falls freely, the impulses which it perpetually re-
ceives are perpetually accumulating, and remain in the
body unchanged in cvery respect excepting the dimi-
nution which they experience from the resistance of air.
It therefore follows, that a body falling freely is uni-
formly accelerated, or receives equal increments of
velocity in equal times. Having established this as a de-
finition, he then demonstrates, that the time in which
any space is described by a motion uniformly accelerat-
ed from rest, is equal to the time in which the same
space would be described by an uniform equable motion
with half the final velocity of the accelerated motion ;
and that in every motion uniformly accelerated from
rest, the spaces described are in the duplicate ratio of
the times of description. After having proved these
theorems, he applies the doctrine with great success to
the ascent and descent of bodies on inclined planes.

9. The theory of Galileo was embraced by his pu--
pil Torricelli, who illustrated and extended it in his’
excellent work entitled De motu gravium naturaliter
accelerato, published in 1664. In his treatise De motu
projectorum, published in the Florentine cdition of his
works, in 1664, he has added several new and import-
ant propositions to those which were given by his mas-
ter on the motion of projectiles. ]

10. It was about this time that steam began to be!

cmployed'



Fliat ory.

Driccoveries | ) €
ot Huygens. trine of rectilineal motion, induced the illustrious Huy-

1973,

N

' MECHANICS.

cmployed 