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BRITISH ENCYCLOPEDIA.

AREOPAGUS.

REOPAGUS, in antiquity, a sovereign

tribunal at Athens,famous for the jus-
tice and impartiality of its decrees; to
which the gods themselves are said to
have submitted their quarrels. This tri-
bunal was in great reputation among the
Greeks, so that it was denominated “ the
most sacred and venerable tribunal,” and
Socactes says that it was deemed so sa-
cred, that if those who had been vicious
were elected into it, they immediately
gave up their former practices, and con-
formed to the rules of the senate, because
they could not resist the authority of ex-
ample, but were constrained to appear
virtuous. The Romans themselves had
so high an opinion of it, that they trusted
many of their difficult causes to its de-
cision. Demosthenes says, that in his
time neither plaintift nor defendant had
any just reason to be dissatisfied with
their proceedings Innocence, summon-
ed to appear before it, approached with-
out apprehension; and the guilty, con-
victed and condemned, retired without
daring to murmur. Authors are not
agreed about the number of the judges
who composed this august court. Some
reckon thirty-one, others fifty-one, and
others five hundred : in reality, their num-
berseems not to have been fixed, but to
have been more or less in different years,
By an inscription quoted by Volaterranus,
it appears they were then three hun-
dred. At first this tribunal only consist-
ed of nine persons, who had all discharg-
ed the office of archons, had acquitted
themselves with honour in that trust, and
had likewise given an account of their
administration before the logistz, and un-
dergone a very rigorous examination,
Those who were admitted members of
this assembly were strictly watched, and
their conduct was scrutinized and judged
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by the court to which they belonged,
withount partiality. Trivial faults did not
escape censure. A senator, it is said, was
punished for having stifled a little bird,
which from fear had taken refuge in his
bosom ; he was thus taught, that he, who
has a heart shut against pity, should not
be allowed to have the lives of the citi-
zens at his mercy. The members of this
august assembly were not allowed to
wear crowns, or to obtain any marks of
honour conferred by the people, as a re-
compence for their services; nor were
they allowed to solicit any; but they were
rewarded by a bounty from the public,
and they had also three oboli for every
cause in which judgment was given.
The areopagites were judges for life.
They never sat_in judgment but in the
open air, and that in the night time; to
the intent that their minds might be more
present and attentive ; and that no object,
either of pity or aversion, might make
any impression upon them. However,
some maintain, that the building in which
the areopagites assembled was not wholly
uncovered; and they observe that, among
the ruins large stones have been found,
whose joints are in the same angle with
the pediment that must have been used -
for a covering. Mr. Spon, who examin-
ed the antiquities of that illustrious city,
found some remains of the areopagus still
existing in the middle of the temple of
Theseus, which was heretofore in the
middle of the city, but is now without
the walls. The foundation of the areo-
pagus is a semicircle, with an esplanade
of 140 paces round it, which properly
made the hall of the areopagus. There
is a tribunal cut in the middle of a rock,
with seats on each side , of it, where the
areopagites sat, exposed to the open air.

“At first they only took cognizance of cri-
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minal causes ; but in course of time their
Jjurisdiction became of greater extent.
This court is recorded as the first that
sat upon life and death ; and the trial of
wilful murder seems to have been the
original design of its institution. 1In later
ages, all incendiaries, assassins, conspira-
tors, deserters of their country, treasons,
and most capital causes in general, fell
under its cognizance. The opinion which
the state entertained of the wisdom, gra-
vity, and sanctity of its members, gained
for them an unlimitted power; insomuch
that, according to Solon’s regulation of
this assembly, the inspection and custody
of the laws, the management of the pub-
lic funds, the guardianship of young men,
and the education of youth, according to
their rank, were committed to them.
Their power extended to persons of all
ages and sexes, to punish the idle and
profligate, and to reward: the sober and
virtuous, according to their own pleasure.
For this purpose, they were empowered,
by entering and examining private houses,
to condemn every useless person as dan-
gerous; and every expense not propor-
tioned to the means of the citizen as cri-
minal. Besides, they took cognizance of
religious matters, blasphemy, contempt
of holy mysteries, the erection and con-
secration of temples and altars, and the
introduction of new ceremonies: never-
theless, they interfered in public affairs
only in cases of emergency or danger.
As this assembly exhibited the greatest
firmness in punishing crimes, and the
nicest circumspection in reforming man-
ners; as it never employed chastisement
till advice and menaces were slighted ; it
acquired the esteem and confidence of
the people, even whilst it exercised the
most absolute power. Its meetings were
held three times in every month, ziz. on
the 27th, 28th, and 29th days, but on any
urgent business, the senators assembled
in the royal portico. The court was di-
vided into several committees, each of
which took cognizance of separate causes,
if the multiplicity of business would not
allow time for them to be brought before
the whole senate : and this was done by
lots, that the causes might not be pre-
judged. In crimes that concerned reli-
gion or the state, the power of this court
was limited to preparing the matter for a
trial ; and it then made its report to the
people, without coming to any conclusion.
The accused then had it in his power to
offer new pleas in his defence; and the
people named orators, to conduct the pro-
secutionbefore one of the superior courts.
Trials in the arcopagus were preceded by
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tremendous ceremonies. The two par-
ties, placed amidst the bleeding members
of the victims, took an oath, which they
confirmed by dreadful imprecations a-
gainst themselves and families. They
called to witness the Eumenides, who,
from a neighbouring temple, dedicated to
their worship, seemed to listen to the in-
vocation, and prepared to punish the per-
Jjured. They then proceeded to the trial,
requiring all pleadings to be conducted
in the simplest terms, without exordium,
epilogue, or appeal to the passions. Af-
ter the question had been sufficiently dis-
cussed, the judges silenily deposited their
suffrages in two urns, one of brass, called
the urn of death; and the other of wocd,
called the urn of mercy. This mode of
giving votes was afterwards abandoned,
and they were delivered in public, by
casting their calculi or flints upon two
tables, one for those that were acquitted,.
and the other for those condemned :
when the numbers were equal, an inferior
officer added, in favour of the accused,
the suffrage of Minerva, so called, be-
cause, according to an ancient tradition,
this goddess, being present in the court
of areopagus at the trial of Orestes, gave
her casting vote to turn the scale of jus-
tice. In some causes the sentence of this
court was not final ; but an appeal might
be made to the courts to which they res-
pectively belonged.

ARETHUSA, in botany, a genus of the
Gynandria Decandria class of plants, hav-
ing no other calyx than a foliacious spa-
tha; the corolla is ringent, and consists
of five oblong sub.equal petals; the nec-
tarium consists of a single leaf, divided
into two segments ; the fruit is an oblong
oval capsule, consisting of three valves,
and containing one cell, in which are se-
veral seeds. There are seven species.

ARETIA, in botany, a genus of the
Pentandria Monogynia class of plants, the
calyx of which is a perianthium, consist-
ing of a single campanulated, semiquin-
quefid, and permanent leaf, without any
involucrum ; the corolla consists of a sin-
gle petal; the tube is oval, and of the
Iength of the cup ; thelimb is divided in-
to four segments; and the fruit is a cap-
sule, in which are contained many seeds.
There are four species.

ARGEMONE, in botany, a genus of
the Polyandria Monogynia class of plants,
the calyx of which is a roundish spatha,
composed of three hollow, pointed, deci-
duous leaves; the corolla consists of three
roundish, erecto-patent petals, largerthan
the cup; the fruit is an oval pentangular
capsule, containing one cell, and seeming
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2s if formed of five valves ; the seeds are
numerous and very small ; the recepta-
cles are linear, and grow tothe angles of
the pericarpium : they do not burst. There
are three species.

ARGENT, in heraldry, the white co-
Tour in the coats of gentlemen, knights,
and baronets: the white in the arms of
sovereign princes is called luna, and that
in the arms of the nobility pearl; this is
expressed in engraving by the parts being
left plain without any strokes from the
graver.

ARGENTINA, in natural history, a ge-
nus of fishes of the order Abdominales ;
teethin the jaws and tongue ; gill mem-
brane with eight rays: vent near the
tail; ventral fins many rayed. There are
fourspecies. A sphyrzna, or European
atherine, inhabits the Mediterranean, and
sometimes wanders to the British coast,
it is from two to four inches long; body
round and tapering; back and sides, as
far as the lateral line, pale ash mixed
with green, below the line and belly fine
silvery ; the air-bladder is conic on both
sides, appearing as if covered with silver
leaf, and is used in the manufacture of ar-
tificial pearls. A. glossodonta, is a very
elegant species, found in the Red Sea : as
isalso A. machnata; but the otherspecies,
A. carolina, which is the size of a small
herring, is found in the fresh waters of
Carolina.

ARGENTUM, vivum. See MERCURY.

ARGIL. See Arumivya.

ARGONAUTA, in natural history, a
genus of worms, of the order Testacea.
Animal a sepia or clio; shell univalve,
spiral, involute membranaceous, one cell-
ed. There are five species. A.argo has
the keel or ridge of the shell slightly
toothed on each side ; itinhabitsthe Me-
diterranean and Indian oceans, and is the
famous nautilus, supposed, in the early
ages of society, to have first taught men
the use of sails. When it means to sail
it discharges a quantity of water, by which
it is made lighter than the sea, and rising
to the surface, erectsits arms, and throws
out a membrane between them, by which
means it is driven forwards like a vessel
under sail; two of the arms it hangs over
the shell, to serve as oars or a rudder.
The shell is white or yellowish, with
smooth or knotty striz or ribs, which are
sometimes forked ; the keel is generally
brownish.

ARGOPHYLLUM, in botany, a genus
of the Pentandria Monogynia class and
order. Calyx five.cleft, superior; corol.
five-petalled ; nectary pyramidal, five-
angled, as long as the corol; capsule
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three-celled, many seeded : found in New

Caledonia.

ARGUMENT, in rhetoric and logic, an
inference drawn from premises, the truth
of which is indisputable, orat least highly
probable.

The arguments of orators receive par-
ticular denominations, according to the
topics from whence they are derived:
thus, we meet with arguments from af- -
fection, which interest the passions of the
person to whom they are addressed ; also
with the arguments a tute, ad ignaviam,
ab invidia, &c.

In reasoning, Mr. Locke observes, that
men ordinarily use four sorts of argu-
ments. The first is, to allege the opinions
of men, whose parts and learning, emi-
nency, power, or some other cause, has
gained a name, and settled their reputa-
tion in the common esteem, with some
kind of authority; this may be called argu-
mentum ad verecundiam. Secondly, another
way is, to require the adversaries to admit
what they allege as a proof, or to assign
a better; this he calls argumentum ad
ignorantiam. A third way is, to press a
man with consequences, drawn from his
own principles or concessions; this is
known by the name of argumentum ad ho-
minem. Fourthly, the using proofs drawn
from any of the foundations of knowledge
or probability ; thishe calls argumentum
ad judicium ; and observes, that it is the
only one of all the four that brings true
instruction with it, and advances us in our
way to knowledge. For, 1. Itarguesnot
another man’s opinion to be right, be-
cause I, out of respect, orahy other con-
sideration, but that of conviction, will not
contradict him, 2. It proves not another
man to be in the right way, nor that I
ought to take the same with him because
I know not a better. 3. Nor does it fol-
low that another man is in the right way,
because he has shewn me that 1 am in
the wrong; this may dispose me, per-
haps, for the reception of truth, but helps
me not to it; that must come from proofy
and arguments, and light arising from the
nature of things themselves, not from my
shamefacedness, ignorance, or error. See
the articles Reasox and REAsoNING.

ARGUMENT, in astronomy, denotes a
known arch, by means of which we seek
anothef one unknown.

The argument of the moon’s latitude is
hLer distance from the node; and the ar-
gument of inclination is an arch of a pla-
net’s orbit, intercepted between the as-
cending node and the place of the planet
from the sun, numbered according to the -
succession of the signs.
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ARGYTHAMNIA, in botany, a genus
of plants of the Monoecia Tetrandria class
and order. Essen, char. male calyx four-
leaved; petals four: female calyx five-
leaved; no corol; three styles forked ;
capsule three celled: seeds solitary.
There is but a single species, a shrub,
found in ‘Jamaica, with a whitish bark;
leaves oval; flowers axillary, on very
short peduncles.

ARIANS, a denomination of Christians
that take their name from Arius, a pres-
byter of Alexandria, who flourished iu the
year 315. ‘The propagation of this doe-
trine was the occasion of the celebrated
council of Nice by Constantine, in the
year 325. Arius acknowleged Christ to
be God. in a subordinate scnse, and con-
sidered his death to be a propitiation for
sin. The Arians acknowledge, that the
Son was the word, though they deny its
being eternal, contending only that ithad
been created prior to all other beings.
They maintain that Christ is not the eter-
nal God; but, in opposition to the Uni-
tarians, they contend for his pre-exist-
ence, a doctrine which they found on
various passages of seripture, particularly
these two, “before Abraham was 1 am ;”
and “glorify me with the glory which I
had with thee before the world was.”
Aurians differ among themselves as to the
extent of the doctrine. Some of them be-
lieve Christ to have been the Creator of
the world, and on that account hasa claim
to religious worship ; others admit of his
pre-existence simply. Hence the appel-
lations high and low Arians. Dr. Clarke,
Rector of St. James, in his “ Scripture
Doctrine of the Trinity;” Mr. Henry
Taylor, Vicar of Portsmouth, in a work
entitled “ Ben Mordicai’s Apology;”
Mr. Tomkins, in his * Mediator;” and
Mr. Hopkins, in his ¢ Appeal to the Com-
mon Sense of all Christian People;** have
been deemed among the most able advo-
cates of Arianism. Dr. Price has been
one of the last writers in behalf of this
doctrine : in his sermons “ On the Chris-
tian Doctrine” will be found an able de-
fence of low Arianism. See also a tract
published in 1805, by Basanistes.

ARIES, in astronomy, a constellation of
fixed stars, drawn on the globe in the
figure of a ram. It is the first of the
twelve signs of the zodiac, from which a
twelfth part of the ecliptic takes its de-
nomination. It is marked thus qp, and
consists of sixty-six stars.

ARISH, a long measure used in Persia,
coutaining 3197 English feet,
ARISTA, among botanists, a long
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needle-like beard, which stands out from
the husk of a grain of corn, grass, &ec.

ARISTARCHUS, in biography, a cele-
brated Greek philosopher and astrono-
mer, and a native of the city of Samos;
but at what period he flourished is not
certain. It must have been before the
time of Archimedes, as some parts of his
writings and opinions are cited by that
author. He held the doctrine of Pytha-
goras as to the system of the world, but
whether he lived before or after him is
not known. [le maintained that the sun
and stars were fixed in the heavens, and
that the earth moved in a circle about
the sun, at the same time that it revolved
about its own axis. e determined, that
the annual orbit of the earth, compared
with the distance of the fixed stars, is but
asa point. For these his opinions, which
time has proved to be undeniably true,
he was censured by his contemporaries,
some of whom went about to prove that
Greece ought to have punished Aris-
tarchus for hisheresy. This philosopher
invented a peculiar kind of sun-dial, men-
tioned by Vitruvius. There is now extant
only a treatise upon the magnitude and
distance of the sun and moon, which was
translated into the Latin, and comment-
ed upon by Commandine, who published
it, with Pappus’s explanations, in 1572.

ARISTEA, in botany, a genus of plants
of the Triandria Monogynia class and or-
der. Petalssix; style declined: stigma
funnel form, gaping; capsule inferior,
many-seeded. There is but one species:
a Cape plant; low; leaves veined and
narrow ; flowers in downy heads.

ARISTIDA, in botany, a genus of the
Triandria Digynia class of plants, the ca-
lyx of which is a bivalve tubulated glume,
of the length of the corolla ; the eorolla
is a glume of one valve, opening longi-
tudinally, hairy at the base, and terminat-
ed by three sub-equal patulous aristz ;
the fruit is a connivent glime, contain-
ing a naked filiform single seed, of the
length of the corolla. “There are ten
species.

ARISTOCRACY,aform of government,
where the supreme power is vested in
the principal persons of the state, cither
on account of their nobility, or their ca-
pacity and probity.

Aristocracies, says Archideacon Paley,
are of two kinds; first, where the power
of the nobility belongs to them in their
collective capacity alone ; that is, where,
although the government residein an as-
sembly of the order, yet the members of
the assembly, separately and individually,
possess no authority or privilege beyond
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the rest of the community : such is the
case in the constitution of Venice. Se-
condly, where the nobles are severally in-
vested with great personal power and im-
munities, and where the power of the
senate is little morc than the aggregale
power of the individuals who compose it;
such was the case in the coustitution of
Poland. Of these twoforms of govern-
ment, the first is more tolerable than the
last; for although many, or even all, the
members of a senate should be so pro-
fligate, as to abuse the authority of their
stations in the prosecution of private de.
signs. yet, whilst all were not under a
temptation to the same injustice,and hav-
ing the same end to gain, it would still
be difficult to obtain the consent of a ma-
jority to any specific act of oppression,
which the iniquity of an individual might
prompt him to propose: or, if the will
were the same, the power is more confin-
ed; one tyrant, whether the tyranny re-
side in a single person, or a senate, can-
not exercise oppression in so many places
atthe same time, as may be carried on
by the dominion of a numerous nobility
over their respective vassals and depend-
dents. Ofall species of domination, this
is the most odious; the freedom and sa-
tisfaction of private life are more restrain-
ed and harassed by it, than by the most
vexatious laws, or even by the lawless
will of an arbitrary monarch, from whose
knowledge, and from whose injustice,
the greatest part of his subjects are re-
moved by their distance, or concealed by
their obscurity. An aristocracy of this
kind has been productive, in several in-
stances, of disastrous revolutions, and the
people have concurred with the reigning
prince in exchanging their condition for
the miseries of despotism. This was the
case in Denmark about the middle of the
seventeenth century, and more lately in
Sweden. In England, also, the people
beheld the depression of the barons, un-
der the house of Tudor, with satisfaction,
although they saw the crown acquiring
thereby a power, which no limitations,
provided at that time by the constitution,
were likely to confine.

From such events this lesson may be
drawn: ¢ That a mixed government,
which admits a patrician order into the
constitution, ought to circumscribe the
personal privileges of the nobility, espe-
cially claims of hereditary jurisdictionand
local authority, with a jealousy equal to
the solicitude with which it provides for
its own preservation.””  Paley’s Princ. of
Philos.

ARISTOLOCHIA, in botany, birth-wort,
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a genus of plants of the Gynandria Hex
andria class and order. Stigmata six ;
no calyx; corol one petalled, tubular,
tongue shaped ; capsule inferior, six-cell-
ed. There are 27 specics, most foreign.

ARISTOTELIA, a genus of the Dode-
candria Monogynia class and order : ca-
lyx five-leaved ; petals five; style-three-
cleft ;berry three-celled, with two seeds
in each. One species, found in Chili, a
shrub, leaves ever-green; flowers white
in axillary racemes.

ARISTOTELIAN, something relating
to Aristotle : thus we read of the Aristo-
telian philosophy, school, &c. See Peri-
PATETICS.

ARITHMETIC, the art of numbering ;
or, that part of mathematics which consi-
ders the powers and properties of num-
bers, and teaches how to compute or
calculate truly, and with expedition and
ease. By some authors it is also defined
the science of discreet quantity. It con-
sists chiefly in the four great rules or
operations of Addition, Subtraction, Mul-
tiplication, and Division. Concerning the
origin and invention of arithmetic we have
very little information : history fixes nei-
ther the author nor the time. Some
knowledge, however, of numbers must
have existed in the earliest ages of man-
kind. This knowledge would be sug-
gested to them, whenever they opened
their eyes, by their own fingers, and by
their flocks and herds, and by the variety
of objects that surrounded them. At
first, indeed, their powers of numeration
would be of very limited extent ; and be-
fore the art of writing was invented, it
must have depended on memory, or on
such artificial helps as might most easily
be obtained. Totheir ten fingers they
would, without doubt, have recourse in
the firstinstance; and hence they would
be naturally“ led to distribute numbers
into periods, each of which consisted of’
ten units. This practice was common
among all nations, the ancient Chinese,
and an obscure people mentioned by
Aristotle, excepted. But though some
kind of computation must have com-
menced at a very early period, the intro-
duction of arithmetic as a science,and the
improvments it underwent, must, in a
great degree, depend upon the introdue-
tion and establishment of commerce ; and
as commerce was gradually extended and
improved, and other sciences were dis-
covered and cultivated, arithmetic would
be improved likewise, 1t is therefore
probable, thatif it was not of Tyrian in-
vention,it must have been much indebted
to the Phanicians or Tyrians.  Proclus,
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indeed, in lus commcntary on the first
beok of Euclid, says that the Pheenicians,
by reason of their traffic and commerce,
were the first inventors of arithmetic;
and Strabo also informs us, that in his
time it was attributed to the Pheenicians.
Others have traced the origin of this art
1o Egypt ; and it has been a general opi-
nion, sanctioned by the authorities of So-
crates and Plato, that Theut or Thot was
the inventer of numbers; that from hence
the Greeks adopted the idea of ascribing
to their Mercury, corresponding to the
Egyptian Theut or Hermes, the superin-
tendance of commerce and arithmetic.
‘With the Egyptians we ought also to as-
sociate the Chaldeans, whose astronomi-
cal disquisitions and discoveries, in which
they took the lead, required a considera-
ble acquaintance with arithmetic. From
Asia it passed into Egypt, as Josephus
says, by means of Abraham. Here it was
greatly cuitivated and improved ; inso-
much, that a large part of the Egyptian
philosophy and theology seems to have
turned altogether upon numbers. Kirch-
er shews, that the Egyptians explained
every thing by numbers; Pythagoras
himself affirming, that the nature of num-
bers pervades the whole universe, and
that the knowledge of numbers is the
knowledge of the Deity. From Egypt
arithmetic was transmitted to the Greeks
by Pythagoras and his followers; and
among them it was the subject of particu-
lar attention, as we perceive in the wri-
tings of Euclid, Archimedes, and others ;
with the improvements derived from
them, it passed to the Romans, and from
them it came to us. The ancient arith-
metic was very different from that of the
moderns in various respects, and particu-
larly in the method of notation. The In-
dians are at this time very expert in com-
puting, by means of their fingers, without
the use of pen andink; and the natives
of Peru, by the different arrangements
of their grains of maze, surpass the Euro-
pean, aided by all his rules, with regard
both to accuracy and dispatch. The He-
brews and Greeks, however, at a very
early period, and after them also the Ro-
mans, had recourse to the letters of their
alphabet for the representation of num-
bers. The Greeks, 1n particular, had two
different methods : the first resembled
that of the Romans, which is sufficiently
known, asitis still used for distinguish-
ing the chapters and sections of books,
dates,&c. They afterwards had a better
metiiod, in which the first nine letters of
the alphabet represented the first num-
bers from 1 to 9, and the next nine let-

ters represented any number of tens,
from 1to 9, that is, 10, 20, &c. to 90.
Any number of hundreds they expressed
by other letters, supplying what they
wanted by some other marks, or charac-
ters : and in this order they proceeded,
using the same letters again, with differ-
ent marks to express theusands, tens of
thousands, hundreds of thousands, &c. ;
thus approaching very near to the more
perfect decuple scale of progression used
by the Arabians, who acknowledge, as
some have said,that they received it from
the Indians. Archimedes, also, in his
 Arenarius,” useda particular scale and
notation of his own. 1In the second cen-
tury of the Christian era, Ptolemy is sup-
posed to haveinvented the sexagesimal
numeration and notation, and this method
is still used by astronomers and others,
for the subdivisions of the degrees of cir-
cles. These several modes of notation,
above recited, were so operose and in-
convenient, that they limited the extent,
and restrained the progress of arithmetic,
so that it was applicable, with great diffi-
culty and embarrassment, to the other
sciences, which required its assistance.
The Greeks, if we except Euclid, who in
hiselements furnished many plain and
useful properties of numbers, and Archi-
medes in his Arenarius, contributed little
to the advancement of this science to-
wards perfection. From Boethius we
learn, that some Pythagoreans had in-
vented and employed, in their calcula-
tions, nine particular characters, whilst
others used the ordinary signs, namely,
the letters of the alphabet. These cha-
racters he calls apices; and they are said
greatly to resemble the ancient Arabic
characters, which circumstance suggests
a suspicion of their authenticity. Indeed,
the MSS. of Boethius, in which these
characters, resembling those of the Ara-
bian arithmetic, are found, not being more
ancient than three or four centuries, con-
firm the opinion_that they are the works
of a copyist. Upon the whole, this trea-
tise of Boethius does not warrant our" re-
jecting the commonly received system
with regard to the origin of our arithme-
tic; but if we suppose that the Arabians
derived their knowledge of it from the
Indians, it is more probable thatit was
one of the inventions which Pythagoras
spread among the Indians, than that
those persons should have obtained it
from the Greeks.

The introduction of the Arabian or In-
dian notation into Burope,about the tenth
century, made a material alteration in the
state of arithmetic ; and this, indeed, was
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sne of the greatest improvements which
this science had réceived sincé the first
discovery of it. Thismethod of notation,
now universally used, was probably de-
rived originally from the Indians by the
Arabians, and not, as some have supposed,
from the Greeks; and it was brought
from the Arabians into Spain by the
Moors or Saracens, in the tenth century.
Gerbert, who was afterwards Pope, un-
der the name of Silvester IL. and who
died in the year 1003, brought this nota-
tion from the Moors of Spain into France,
long before the time of his death, or, as
some think, about the year 960 ; and it
was known among us in Britain, as Dr.
Wallis has shewn, in the beginning of the
eleventh century, if notsomewhat sooner.
As literature and science advanced in
Europe, the knowledge of numbers was
also extended, and the writers in this art
were very much multiplied. The next
considerable improvement in this branch
of science, after the introduction of the
numeral figures of the Arabians or In-
dians, was that of decimal parts, for
which we are indebted to Regiomonta-
nus; who, about the year 1464, in his
book of  Triangular Canons,” set aside
the sexagesimal subdivisions, and divided
the radius into 60,006,000 parts; but af-
terwards he altogether waved the ancient
division into 60, and divided the radins
into 10,000,000 parts; so thatif the radius
be denoted by 1, the sines will be ex-
pressed by so many places of decimal
fractions asthe cyphersfollowing 1. This
seems to have been the first introduction
of decimal parts. To Dr. Wallis we are
principally indebted for our knowledge
of circulating decimals, and ‘also for the
arithmetic of infinites. The last, and per-
haps, with regard to its extensive applica-
tion and use, the greatest improvement
which the art of computation ever re-
ceived, was that of logarithms, which we
owe to Baron Neper or Napier, and Mr.
Henry Briggs. Sce LoGARITHMS.

AmTanETIc, theoretical, is the science
of the properties, relations, &c. of num-
bers, considered abstractedly, with the
reasons and demonstrations ofthe several
rules. FEuclid furnishes a theoretical
arithmetic, in the seventh, eighth, and
ninth books ofhis elements.

AritEMETIC, practical, is the art of
numbering or computing; that is, from
certain numbers given, of finding certain
others whose relation to the former is
known. As, if two numbers, 16 and 35,
are given, and we are to find their sum,
which is 15, their difference 5, their pro-
duct 50, their quotient 2.

The method of performing these ope-
rations generally we shall now proceedto
shew, reserving for the alphabetical ar-
rangement those articles, which, though
dependent on the first four rules, do not
necessarily make a fundamental part-ef
arithmetic.

ADDITION.

Addition is that operation by which we
find the amount of two or more numbers.
The method of doing this in simple cases
is obvious, as soon as the meaning of
number is known, and admits of no illus-
tration. A young learner will begin at
one of the numbers, and reckon up as
many units separately as there are in the
other, and practice will enable him to do
it at once. It isimpossible, strictly speak-
ing, to add more than two numbers at a
time. We must first find the sum of the
first and second, then we add the third
to that number, and-so on. However, as
the several sums obtained are easily re-
tained in the memory, it is neither neces-
sary nor usual to mark them down.
‘When the numbers congist of more figures
than one, we add the units together, the-
tens together, and so on. But if the sum
of the units exceed ten, or contain ten
several times, we add the number of tens
it contains to the next column, and only
set down the number of units that are
over. Inlike manner we carry the tens
of every column to the next higher. And
the reason of this is obvious from the va-
lue of the places; since an unit in any
higher places signifies the same thing as
tenin the place immediately lower.

Rule. Write the numbers distinctly,
units under units, tens under tens, and so
on. Then reckon the amount of the right-
hand column § if it be under ten, mark it
down : if it exceed ten, mark the units
only, and carry the tens to the next place.
In like manner carry the tens of each co-
Iumn to the next, and mark down the full
sum of the left-hand column;

BEre L gl 2. Ex. 3.
432 10467530 457974683217
215 37604 2919792935
394 63254942 47374859621
260 43219 24354642
409 856757 925572199991
245 2941275 473214
132 459 499299447325
694 41210864 100494351
317 52321975 41
492 4686 5498936009
243 43264353 943948999274
Ans.3833
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As it is of great consequence in busi-
ness tp perform addition readily and ex-
actly, the learner ought to practise it till
it become quite familiar. 1fthe learner
canreadily add any two digits, he will
soon add a digit to a higher number with
equalease. It is only to add the unit
place of that number to the digit, and if
it exceed ten, it raises the amount accord-
ingly. Thus, because 8 and 6 are 14, 48
and 6 are 54. It will be proper to mark
down under the sums of each column, in
a small hand, the figure that is carried to
the next column, This prevents the trou-
ble of going over the whole operation
again, in case of interruption or mistake.
If you want to keep the account clean,
mark down the sum and figure you carry
on a separate paper, and after revising
them, transcribe the sum only. After
some practice, we ought to acquire the
habit of adding two or more figures at
one glance. This is particularly useful
when two figures which amount to 10, as
6 and 4, or 7 and 3, stand together in the
column. Every operation in arithmetic
ought to be revised, to prevent mistakes;
and as one is apt to fall into the same
mistake if he revise it in the same man-
ner he performed it, it isproper either to
alter the crder, or else to trace back the
steps by which the operation advanced,
which will lead usatlast to the number
we began with. When the given number
consists of articles of different value, as
pounds, shillings, and pence, or the like,
which are called different dencniinations,
the operations in arithmetic must be re-
gulated by the value of the articles. We
shall give here a few of the most useful
tables for the learner’s information, re-
ferring for other information to the arti-
cles, MEasures, WEIGHTS, &c.

I. STERLING MONEY.

4 Farthings = 1 penny, marked d.
12 Pence = 1 shilling, s.
20 Shillings = 1 pound, L.

II. TROY WEIGHT.

24 Grains = 1 pennyweight, duwr.
20 Pennyweights =1 ounce, oz,
12 Ounces == 1 pound, /5.

IITI, AVOIRDUPOIS WEIGHT.

16 Drams = 1 ounce, oz.
16 Ounces = 1 pound, /.
28 Pounds =1 quarter, gr.
4 Quarters = 1 hundred weight, C.
20 Hundred weight =1 ton. 7.

IV, ENGLISH DRY MEASURE.

2 Pints = 1 quart.

4 Quarts = gallon. *

2 Gallons == 1 peck.

4 Pecks = 1 bushel.

8 Bushels = 1 quarter.

V. LONG MEASURE.

12 Inches = 1 foot.
3 Feet = 1 yard.

5% Yards = 1 pole.

40 Poles = 1 furlong.
8 Furlongs = 1 mile.
3 Miles =1 league.

VI. ENGLISH LAND MEASURE,

30% Square yards = 1 pole or perch.
40 Poles =1 rood.
4 Roods == 1 acre.

VII. CLOTH MEASURE.

2% Inches =1 nail.

4 Nails =1 quarter.

4 Quarters = 1 yard.

5 Quarters =1 English ell. ,

Rule for Compound Addition. Arrange
like quantities under like, and carry ac-
cording to the value of the higher place.
When you add a denomination which
contains mere columuns than one, and
from which you carry tothe higher by 20,
30, or any even number of tens, first add
the units of that column and mark down
their sum, carrying the tens to the next
column ; then add the tens, and carry to
the higher denomination, by the number
of tens that it contains of the lower. For
example, in adding shillings, carry by 10
from the units to the tens, and by 2 from
the tens to the pounds. If you do not
carry by an even number of tens, first
find the complete sum of the lower deno-
mination, then enquire how many of the
higher that sum contains, and carry ac-
cordingly, and mark the remainder, if any,
under the columa. For example, if the
sum of column of pence be 43, which is
three shillings and seven pence, mark 7
under the pence column, and carry 3 te
that of the shillings.

Examples in sterling mezey.

L. 3. calle T N e
P24 s T 1) 169 .16 .10
VSIS /1 36..12.. 9%
645.. 7.7 54, TR0
i A 5 e 30. 0. 1%
b S s 59) 7.19..6
9..0..7 707 ..19. 11
1814..16.. 3 1066 16.. 8

e T e R i i
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T. C. gr. b B g 15, APOTHECARIES WEIGHT.
s 1 .16 6..3.-.})2 :
Mg e S s USD) i) D 1b D gr
_..1..2..27 3. 252 = 17..10..;5..1 7..‘..;.0..12
1.-.10 4. 3.1.10 OB 51t P NG S = e S -
-.17.2 .24 SRR IEESEI I o = LI T SR o 9 1D 2 Do 14
-.15.3 ..18 R S i | Oy N M ey o s Yk
4. 6.-.5 NS T T (87 1010, 5123 . 905,090 413
NS JOETTT T G AQi. — 70 7 1.4 . 418
Examples for Practice.
CLOTH MEASURE.
MONEY,
yd. qr. n. EE. “¢gv. n:
L e o R PN sl A T 1851353 B72% 2 ol
257 . 1..5% 525.2.43% 21.14.732 7032742 9 Fi5,
734., 3.7% 179.3.5, 75.16.0 95 9831040 79 .0 .1
595., 5.3 250.4.7% 79. 2.43 179 .1 .8 156 ..2 .. 0
152..14 .78 975.3..5} 57..16.51 26200101 TSN T
207. 5.4 954.5.7 26.13.83% LU, ol R
798..16..74 379.4.5} 54.. 2.7
L o o DN SR R SRR A LOXG MEASURE.
120 . 4. 73, 261..17..1% 31.. 1.1 X
LR 51‘ B0 = 15s 75 13 ., 1é yd. feet. in. bar. lea. m. fur. p.
271.0.5 257..16.7% 89.19.6} 225 .1. 9.1 72.2.1.19
542..9.1 184.13.5 97.17.3}% 171 ol 3 2 27 . 1.7.22
379.4.8% 725. 2.3} 36.13.5 52.2. 3.2 35.2.35.31
215.5.8} 359.. 6.3 24,16 .33 397..0.10.1 79..0.6.12
T S e B 1 5 64517
ISR gl B2y 0, i 5l
TROY WEIGHT.
e oz dwt. 1b. oz. dwt. gr. B
RS B2 050 /. 5k 90 155,22 g AT 5 L g
e R 796 .. 1 .. 31 1232 . 1 .. 14
Bk it T 249 TN 17 327 .0 .19
TRARRUN " LT % O ot 13 2 21
{3 1455 . 3 .. 14 191612 295
b T R SR
B e R 15, 17 L e bl e
1195 .. 2 . 14 459 .. 2 . 17
AVOIRDUPOIS WEIGHT. = WINE MEASURE.
they wom, dr. t. cwt. qr. b hhds. gal. qts. T. hhds. gal. gis.
Wi s T RIS AL T P e | 31 .57 w1 143 135 x TR
QLS RABREON <ies U 0S, 3 L 1L 97..18..2 19162 255556 253
308 . Ts SR urod .. 1 317 76 . 13 . 173,05 189052
2651, 107548~ 818,125,119 55, 46 2 75 .2 .16 .1
MO .6 | VOSSN (04 g 20 1 B ) o5 5 vz 9 502
658,18, .. 1358888, 5L i~ 55 . 17 A 97 . 3. 54 .3
VOL. 1L B



ARITHMETIC.

ALE AND BEER MEASURE.

A.B. fir. gal, hhds. gal. g¢r.
25 .2.7 76, .. 61 5582
Ve B35 Y AR 8
96 ..2 . 6 07, .2 ieas
75 .1.4 22 .17 . 2
96 .3 .7 A O
75.0.5 55 ..38 . 3

DRY MEASURE.
t

ch.  bu. pks. lasts. weys. qts. bu. pks.
Tedne, § 2 reooel 38 . ML BAT8
41 .24 .1 47 IR 2
92 .16 .. 1 62.0.2.4.3
70 .. 13 .. 2 45 .1.4.3.3
54 ., 17 . 3 7815 W e MR NS
iR e | 201515 B8RO A2
TEME.
w.  d. h w. .d. h,  m. sec
71,3 . 11 57 . 2.15 .42 .41
51.2..9 95 55 Bias l=c. 278,15
76 .0. 21 76 .. 00155, 37028
95 .3 .21 93502, \ 2 A2 2T
(LI T 1 98 ..2..18 .. 47 . 38

‘When one page will not contain the
whole account, we add the articles it con-
tains, and write against their sum carried
Jforward, and we begin the nextpage with
the sum of the foregoing, writing against
it brought forward. Whenthe articles fill
several pages, and their whole sum is
known, which is the case in transcribing
accounts, it is best to proceed in the fol-
lowing manner: add the pages, placing
the sums in a separate paper: then add
the sums, and if the amount of the whole
be right, it only remains to find what
number should be placed at the foot and
top of the pages. For this purpose, re-
peat the sum of the first page on the same
line ; add the sums of the first and se-
cond, placing the amount in a line with
the second; to this add the sum of the
third, placing the amount in a line with the
third.  Proceed in the like manner with
the others; and if the last sum corres-
ponds with the amount of the page, it is
right. These sums are transcribed at the
foot of the respective pages, and tops of
the following ones.

SUBTRACTION.

Subtraction is the operation by which

we take ulesser number from a greater,
and find their difference. It is exactly
opposite to addition, and is performed by
learners in a like manner, beginning at
the greater, and reckoning downwards
the units of the lesser. The greateris call-
ed the minuend, and the lesser the subtra-
hend. If any figure of the subtrahend
be greater than the corresponding figure
of the minuend, we add ten to that of the
minuend, and, having found and marked
the difference, we add one to the next
place of the subtrahend. This is called
borrowing ten. The reason will appear,
if we consider that, when two numbers
are equally increased by adding the same
to both, their difference will not be alter-
ed. When we proceed as directed above,
we add ten to the minuend, and we like-
wise add one to the higher place of the
subtrahend, which is equal to ten of the
lower place.

Rule.—Subtract units from units, tens
from tens, and so on. If any figure of
the subtrahend be greater than the cor-
responding one of the minuend, borrow
ten.

Ezxamples.
Minuend . . . 173694 738641
Subtrahend . 21453 379235
Remainder . . 152241 359406

To prove subtraction, add the subtra-
hend and remainder together; if their
sum be equal to the minuend, the account
is right. Or subtract the remainder from
the minuend. If the difference be equal
to the subtrahend, the account is right.

Rule for Compound Subtraction. Place
like denominations under like, and bor-
row, when necessary, according to the
value of the higher place.

Examples.
L. S cwt. gr. b,
146 . 3..3 12 . 39.+ 19,
58 . 7.6 4.3.24
CTERL TS ) 7B s

Examples for Practice.
TROY WEIGHT.

. oz, dt. gr.lb. oz. dt. g&
Bought52 .. 1.7 .2 7 .2.
SoldTEi39 5. Y0 105 - N G e
Unsold
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AVOIRDUPOIS WEIGHT.

. oz. dr. cwt grs. Ib. T.cwt. grs. lb.
35..10 .5 "35.1 .21 - 21.1.2..7
O9% 1o, et 1 10. 9.1 .35

: TIME.

yrs. mo. we. da. ho. min. sec.
79.8.2.4 34 .42 .. 45
ANERRL o e i 19 .. 53 . 47

APOTHECARIES WEIGHT.

D gr
.7 1 13
‘.7'..3 = e, 18!

¥ (na:
o ON
w:-atN
AT
oF
~Now
N

CLOTH MEASURE.

FE. grs. n. yds. grs. n. EE. grs. n.
A s L L2 35 2 1
Rl <oos Asoid st sl A 3 ol 2

LONG MEASURE.

yds. ft. in. bar. leag. mi. fur. po.
107 .2 .10 .1 147 .. 2 . 6 .. 29
48 .. 11, 2 OGRS T 53

LAND MEASURE,

a. 7. . a. TN,
175 .1 .27 325 .2 .1
oI O 27" BRINAITS

WINE MEASURE.,

hhd. gal. gts. pi. tun. hhd gal. gts.
47 47 L2 .1 42 . 37.2
28" % 259K03: 210 17 3 A

ALE AND BEER MEASURE.
AB. fir. gal. BB. fir. gal hhd. gal. qts.
2.. Bt o 7 2 2 .21 .1
Zis BNO ] 2o ard: s 7 12 .. 50 .. 2
DRY MEASURE.
qu. bu. p. qu. bu. p. ch. bu. p.
del o 2 6oRIRIE T 4 1790003 10
SoRE27. 3 NSRRI LS E94 ST

The reason for borrowing is the same
asin simple subtraction. Thus in sub-
tracting pence, we add 12 pence, when
necessary, to the minuend, and at thenext
step we add one Shl“lng to the subtra-
hend. When there are two places in the
same denomination, if the next higher
contain exactly so many tens, it is best to
subtract the units first, borrowing ten
when necessary ; and then subtract the
tens, borrowing, if there is occasxon, ac-
cording to the number of tens in the
higher denomination. Ifthe value of the
higher denomination be not .an even
number of tens, subtract the units and
tens at once, borrowing accordmg to the
value of the higher denomination. It is
often necessary to place the sums in dif-
ferent columns, in order to exhibit a clear
view of what is required. For instance,
if the values of several parcels of goods
are to be added. and each parcel consists
of several articles, the particular articles
should be placed in an inner column, and
the sum of each parcel extended to the
outer column, and the total added there.
If any person be indebted an account, and
has made some partial payments, the pay-
ments must be placed in an inner column,
and their'sum extended under that of the
account in the outer column, and sub-
tracted there: the following examples
will explain our meaning :

L. 8. d.
Borrowed......25107 .. 15 .. 7
T kR T

Paid 259 .. 2 .73

at 359 .. 13 . 4§

different 523 .. 17 .. 3
times 274 .. 15 . 7;{-
325 .. 16 .

Paid in all..... 2118 .. 7 - 82—
Remains to pay 22959 . 105
L. 5. d.
Lent.....550156 .. 1..6
171 . 13 .. 7%
Received 359 .. 15 . 3
at 475 . 13 . 9%
several 527 .. 15 ., 0%
payments 272 .. 17 .. 5
150 .. — . 0
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MULTIPLICATION.

In multiplication two numbers are
given, and it is required to find how
much the first amounts to, when reckon-
ed as many times as there are units in the
second. Thus 8 multiplied by 5, or 5
times 8, is 40. The given numbers (8 and
5) are called factors; the first (8) the
multiplicand ; the second (5) the multi-
plier; and the amount (40) the product.
This operation is nothing else than addi-
tion of the same number several times re-
peated. If we mark 8 five times under
each other, and add them, the sum is 40 :
but as this kind of addition is of frequent
and extensive use, in order to shorten the
operation, we mark down the number
only once, and conceive it to be repeated
as often as there are units in the multipli-
er. For this purpose, the learner must
bethoroughly acquainted with the follow-
ing multiplication table, which is com-
posed by adding each digit 12 times.

TABLE.
5[ 6 718 9 10 11]12

8[10Ji2 14|16/ 18] 20; 22

—
%)
(%

'

24

[
B

1215 182124

27| 301 33| 36

36 44 48

60,
60] 66| 72

77) 84

8[12]16!20[24,78]32

10{15120[25|30:35(40| 45] 50| 55

1211824136 3614248} 54

142128135/42149]56] 63

16{24/39{40]48:56(64 72

18}27(36:45]54/6372| 81
1,

88} 96

&om\!oabr-!zlm

90{ 991108

10'2030 40,1'50 6070}80

44.55(66{77|38

901100{110{120

1122}33 99/110{121{132

12/24/36148 60l 2|34196|108]120/132/ 144

In this table the multiplicand figures
are in the upper horizontal row; the
multipliers are in the left hand column,
and the products will be found under the
multiplicand, and in the same row with
the multiplier; thus 9 times 11 are 99;
and 99 will be found in the column under
the 11, and in the same horizontal row
with the 9, amoug the multipliers.

If both factors be under 12, the table
exhibits the product at once, If the mul-

tiplier only be under 12, we begin at the
unit place, and multiply the figures in
their order, carrying the tens to the
higher place, as in addition.

Example.
76859 multiplied by 4
4

Ans. 307436

or, 76859 added 4 times.
76859

Ans. 307436 the same as before.

If the multiplier be 10, we annex a cy-
pher to the multiplicand. 1f the multi-
plierbe 100, we annex two cyphers; and
so on. The reason is obvious, from the
use of cyphers in notation. 1f the multi-
plier be any digit, with one or more cy-
phers on the right hand, we multiply by
the figure, and annex an equal number of
cyphers to the product.

Thus, if it be required to multiply by
60, we first multiply by 6, and then annex
a cypher. Itisthe same thing as to add
the multiplicand 60 times ; and this might
be done by writing the account at large,
dividing the column into 10 parts of 6
lines, finding the sum of each part, and
adding these ten sums together. If the
multiplier consist of several significant
figures, we multiply separately by each,
and add the products. It is the same as
if we divided a long account of Addition
into parts corresponding to the figures of
the multiplier.

Example.

To multiply 7329 by 365
7329 7329 7329
5 60 300

36645 439740 2198700

36645 = 5 times.
439740 = 60 times.
2198700 = 300 times.

2675085 = 365 times.

Itis obvious that 5 times the multiph-
cand added to 60 times, and to 300 times,
the same must amount to the product re-

uired. In practice, we place the pro-
ucts at once under each other; and as
the cyphers grising from the higher places
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of the multiplier are lost in the addition,
we omit them. IHence may be inferred
the following

Rule. Place the multiplier under the
multiplicand, and multiply the latter suc-
cessively by the significant figures of the
former, by placing the right-hund figure
of each product under the figure of the
multiplier trom which it arises; thenadd
the product.

Example.
7329 93956
565 8704
36645 8758:4
43974 657692
21987 751648 B
2675085 817795024

A number, which cannot be preduced
by the multiplication of two others, is
called a prime number; as 3, 5,7, 11,
and many others. A number, which may
be produced by the multiplication of two
or more smaller ones, is called a compo-
site number. For example, 27, which
arises from the multiplication of 9 by 3;
and these numbers (9 and 3) are called
the component parts of 27.

1. If the multiplier be a composite
number, we may multiply successively
by the component parts.

Example.
7638 by 45, or 5 times 9, 7638
45 - 9

38190 68742
30552 5
343710 3453710

Because the second product is equal
to five times the first, and the first is equal
to nine times the multiplicand, it is obvi-
ous that the second product must be five
times nine, or forty-five times as great as
the multiplicand.

2. If the multiplier be 5, which is the
half of 10, we may annex a cypher, nnd
divide by 2. If it be 25, which is the
fourth part of 100, we may annex two
cyphers, and divide by 4. Other con-
tractions of the like kind will readily oc-
cur to the learner.

3. To multiply by 9, which is one less
than 10, we may annex a cypher, and sub-
tract the multiplicand from the number
it composes. To multiply by 99,999, or
any number of 9’s, annex as many cy-
phers, and subtract the multiplicand.
The reason is obvious; and a like rule
may be found, though the unit place be
different from 9. Multiplication is proved

by repeating the operation, using the
multiplier for the multiplicand, and the
multiplicand for the multiplier. It may
also be proved by division, or by casting
out the 9’s ; of which afterwards: and an
account, wrought by any contraction,
may be proved by performing the opera-
tion at large, or by a different contraction.

The following examples will serve to
exercise a learner in this rule.

1. Multiply 87945 by 2

Foien 947321 by 3

S5 A 7914735 by 4

4, . . . 49782147.by 5

SR ke 5721321 by 6

O5fei-dr i 4794321 by 7

Fas anotis 7654319 by 8

G L AR et 50

OBUIC: Lais 4783219 by 11

10. . 4733218 by 12
ey dhie 4783882 by 21
T2 5 santy 2179929 by 32
13... . . 921577394 by 84
14, . . . 217431473 by 152
5. . . . 47314796 by 144
6. . . . 217932173 by 96
17, .. .. 314731271 by 121
185 0 e 4796427 by 238
19 . . 470621472 by 432
20. . . . 479621473 by 453
21, . . . 479632179 by 473
22 .~ 473457896 by 963
3. . .- 943446788 by 987

4. . . 49416739 by 298
23, . . 479327 by 493
26. . ; 4932149 by 3028
2041 . 4731214 by 3008
28. . 49496 by 4009
29. . . . 97213217 by 904
30. . . . 49321729 by 706
S 4932920 by 720
32. X 493679310 by 970
Sy R 7893470 by 760
M. .. 479379340 by 900

COMPOUND MULTIPLICATION.

1. If the multiplier do not exceed 12,
the operation is performed at once, be-
ginning at the lowest place, and carrying
according to the value of the place.

Examples.
Lo vids cwt. qr. 1.
13 56 .. 1205 2 .. 8
5
119.19 .. 3 6223112
P, Y £ -k %, oz dwt.
13..3 .. 18 759
6 12
83..0 . 28 89 ..5.8
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IL If the multiplier be a composite
number, whose component parts do not
exceed 12, multiply first by one of these
parts, then multiply the product by the
other. Proceed in the same manner, if
there be more than two.

d.

L. 8. d.
Er. 1. 256 . 4.73 Xby72=12%x6
12

3074 .. 15..6
6

Ans. 18448 .. 13..0

L 185~ el S
Ez. 2. 355 .. 13..7% X 180 =12X 5%3
12
4268 .. 3

.9

5

21340 .. 18..9
3

oIS

Ans. 64022 .. 16

The component parts will answer in
any order; itis best, however, when it
can be done, to take them in such order
as may clear off some of the lower places
in the first multiplication, as is done in
both the examples. The operation may
be proved by taking the component parts
ina different order, or by dividing the
multiplier in a different manner. -

ML If the multiplier be a prime num-
ber, multiply first by the composite num-
ber next lower, then by the difference,

and add the products.
L. S 1l

Ex. 576 . 4 .. 94 % 87 =12 X 743
12

6914 .. 17 . 6
7
48404 . 2. 6
1728 .. 14 .. 4} = 3 times.

Here we multiply the given sum by 12
and 7, because 12 X 7 = 84, the answer
is 48404/ 2s. 6d. we then multiply the
given sum by 3, which gives 1728l 14s.
43d. these sums added together give the
true answer.

IV. If there be a composite number a
little larger than the multiplier, we may
multiply by that number, and by the dif-
ference, and subtract the second product
from the first.

L. 8. d.

Ex, 3276 .. 10 .. 43 X 34 =5 X 6—2
6
" 23861 .. 2.3
6
143166 .. 13 .. 6
7953 . 0. 9

Ans. 135213 .. 12 .. 9

.

We multiply the given sum by 6 and
6, because 6 X 6 = 36; the answer is
1431667 13s. 64. we then multiply the
sum by 2, and subtracting that product
from the former, we get the true answer.

V. If the multiplier be large, multiply
by 10, and multiply the product again by
105 by which means you obtain an hun-
dred times the given number. If the
multiplier exceed 1000, multiply by 10
again, and continue it farther, if the multi-
plier require it; then multiply the given
number by the unit place of the multi-
plier; the first product by ten place, the
second product by the hundred place, and
so on. Add the products thus obtained
together. .

Ans. 50122 .. 16 .. 103
Lzamples. Multiply 357, 14, 81d. by 4555.
JR2 e L. o030}
35 . 14 --lgﬁ X 5= 178 . 13 .. 6} = 5 times.

357 . 7 .1 X 5= 1786 .15 . 5 = 50 times.
10
3575 . 1010 X 5= 17877 .. 14 . 2 = 500 times.
10
35755 . 8 . 4 X 4= 143021 .. 13 .. 4 = 4000 times.
——————  Ans. 162864 .. 16 .. 5} = 4555 times
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The following examples will furnish
the learner with practice.

1. 21 ells of Holland, at*7s. 83d. per ell.
Ans. L8 .. 1 .. 103.
2. 35 firkins of butter, at 15s. 33d. per
firkin. JAns. 126 .. 15 .. 2%
3. 75 Ib. of nutmegs, at 7s. 23d. per 6.
Ans. L27 .. 2 .. 2%,
4. 37 yards of tabby, at 9s. 7d. per yard.
Ans. LI7 .. 14 .. 7.
5. 97 cwt. of cheese, at 1L 5s. 3d. per
Ans. L122 .. 9 .. 3.
6. 43 dozen of candles, at 6. 4d. per
Ans. L13 . 12 .. 4.
7. 127 1. of bohea tea, at 12s. 3d. per
ib. Ans. L77 .. 15 .. 9.
8. 135 gallons of rum, at 7s. 5d. per gal-
lon. Ans. L50 .. 1 .. 3.
9. 74 ells of diaper, at 1s. 43d. per ell.
s 5L ... 9.
The use of multiplication is to compute
the amount of any number of equal arti-
cles, eitherin respect of measure, weight,
value, or any other consideration. The
multiplicand expresses how much is to
be reckoned for each article, and the
multiplier expresses how many timesthat
18 to be reckoned. As the multiplier
points out the number of articles to be
added, it is always an abstract number,
and has no reference toany value or mea-
sure whatever. It is therefore quite im-
proper to attempt the multiplication of
shillings by shillings, or to consider the
multiplier as expressive of any denomi-
nation. The most common instances, in
which the practice of this operation is
required, are to find the amount of any
number of parcels, to find the value of
any number of articles, to find the weight
or measure of a number of articles, &c.
This computation for changing any sum
of money, weight or measure, into a dif-
ferent kind, is called Reduction. When
the quantity given is expressed in differ-
entdenominations, we reduce the highest
to the next lower, and add thereto the
given number of that denomination ; and
proceed in like manner till we have re-
duced it to the lowest denomination,

Lx. Reduce 581 4s. 24d. into farthings.
58 . 4. 2}
20

1154; = shillings in Z58 .. 4.

1

13970 = pence in L58 .. 4 .. 2.
4

Ans.55882 = farthings in Z58 .. 4 .. 21

——

DIVISION.

In division two numbers are given, and
it is required to find how often the for-
mer contains the latter. Thus it may be
asked how often 21 contains 7, and the
answer is exactly 3 times. The former
given number (21) is called the dividend;
the latter (7) the divisor; and the num-
ber required (3) the quotient. It fre-
quently happens that the division cannot
be completed exactly without fractions.
Thus it may be asked, how often 8is con-
tained in 19! the answer is, twice, and
the remainder of 3. This operation con-
sists in subtracting the divisor from the
dividend, and again from the remainder,
as often as it can be done, and reckoning
the number of subtractions. As this ope-
ration, performed at large, would be very
tedious, when the quotient is a high num-
ber, itis proper to shorten it by every
convenient method ; and, for this purpose,
we may multiply the divisor by any num-
ber, whose product is not greater” than
the dividend, and so subtract it twice or
thrice, or oftener, at the same time. The
best way is, to multiply it by the greatest
number that does not raise the product
too high, and that number is also the
quotient. For example, to divide 45 by
7, we inquire what is the greatest multi-
plier for 7, that does not give a product
above 45; and we shall find that it is6;
and 6 times 7 is 42, which, subtracted
from 45, leaves a remainder of 3. There-
fore 7 may be subtracted 6 times from 45;
or, which is the same thing, 45 divided
by 7, gives a quotient of 6, and a remain-
der of 3. If the divisor do not exceed 12,
we readily find the highest multiplier
that can be used from the multiplication
table. If it exceed 12, we may try any
multiplier that we think will answer. If
the product be greater than the dividend,
the multiplier is too great; and if the re-
mainder, after the product is subtracted
from the dividend, be greater than the
divisor, the multiplier i1s too small. In
either of these cases we must try another.
Butthe attentive learner, after some prac-
tice, will generally hit on the right multi-
plier at first.  1f the divisor be contained
oftener than ten times in the dividend,
the operation requires as many steps as
there are figures in the quotient. For
instance, if the quotient be greater than
100, but less than 1000, it requires three
steps.
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Erxample. Divide 48764312 by 9.

9)48764312
Ans. 5418:56—8 remainder.

Proof 48764312

In this example, we say the 9sin 48, 5
times and 3 over; put down 5 and carry
3, and say 9% in 37, 4 timesand 1 over;
put down 4 and carry 1; 9s in 16, 1 and
7 over; and so on to the end; thereis 8
over as a remainder. The proof is ob-
tained by multiplying the quotient by the
divisor, and taking in the remainder:
this is called © Short Division,” of which
\vle give for practice the following exam-
ples.

Divide 4732157 by
349551742 by
435254174 by
49491944 by
94942484 by

4434983 by
994357971 by
449246812 by
557779991 by 11
665594765 by 12

O 0N Dty LM

1.

2

3

4

St s,
(AN
i R
8

9

10.

The second part of this rule is called
“Long Division,” for the practice of
which we give these directions.

Count the same number of figures on
the left of the dividend as the divisor has
in it; try whether the divisor be contain-
cd in this number ; if not contained there-
in, take another dividend figure, and then
try how many times the divisor is contain-
edinit.

To find more easily how many times
the divisor is contained in any number;
cast away in your mind all the figures in
the divisor, except the left hand one, and
cast away the same number from the di-
vidend figures as you did from the divi-
sor: the two numbers, being thus made
small, will be easily estimated.

If the product of the divisor with the
quotient figure be greater than the num-
ber from which it should be taken, the
number thought of was too great, the
multiplying must be rubbed out, and a
less quotient figure used.

When, after the multiplying and sub-
tracting, the remainder is more than the
divisor, the quotient figure was too small,
the work must be rubbed out, and a larg-
er number supplied.

Example.

Divide 87654213, by 987.
987)87654213(88808 Quotient.
7896
.8694,
7896
7982
.7896
.8613
.7896
.717 remainder.
88808
987
621663
710465
799279

87654213 proof.

Ans. 88808717

To prove the truth of the sum, I mul-
tiply the quotient by the divisor, and take
in the remainder, which gives the origi-
nal dividend.

Ezxamples for Practice.

. Divide 721354 by
57214372 by
67215731 by 3
802594321 by
965314162 by
43219875 by 674

57397296 by 714
496521 by 2798

. 49446327 by 796
10. . . 47324967 by 699
11. . . 275472734 by 497
12. . . 43927483 by 586
13. . . 96543245 by 763
14, 25769782 by 469

RN wd LM

A number that divides another without
a remainder is said to measure it, and the
several numbers that measure another
are called its aliquot parts. Thus 3, 6,9,
12, 18, are the aliquot parts of 36. Asit
is frequently necessary to discover num-
bers which measure others, if may be oh-
served, 1. That every number ending
with an even number, that is, with 2, 4,
6, 8, or 0, is measured by 2. 2. Every
number, ending with 5 or 0, is measured
by 5. 3. Every number, whose figures,
when added, amount to an even number
of 3’s or 9%, is measured by 3 or 9 re-
spectively.
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In speaking of the contractions and va-
riety in division, we have already seen,
that when the divisor does not exceed 12,
the whole computation may be perform-
ed without setting down any figure ex-
cept the quotient.

When the divisor is a composite num-
ber, we may divide successively by the
component parts: thus, if 678450 is to be
divided by 75, we may either perform the
operation by long division, or divide by
5, 5,and 3, because 5 X 5 X 3=75.

Where there are cyphers annexed to
the divisor, cut them off, and cut off also
an equal number of figures from the di-
vidend ; annex these figures to the re-
mainder.

Example,
Divide 54334564 by 602400.
6024,00)542345,64(905 5584
e NG

... 18564

e T

‘T'o divide by 10, 100, 1000, &c. Cut off
as many figures on the right hand of the
dividend as there are cyphers in the di-
visor. The figures which remain on the
left hand compose the quotient, and those
cut off compose the remainder.

Example.
Divide 594256 by 1000.
1,000)594,256
Ans. 5945555

‘When the divisor consists of several
figures, we may try them separately, ‘by
enquiring how often the first figure of the
divisor is contained in the first figure of
the dividend, and then considering whe-
ther the second and following figures of
the divisor be contained as often in the
corresponding ones of the dividend with
the remainder, if any prefixed. If not,
we must begin again, and make trial of a
lower number.

We may form a table of the products
of the divisor multiplied by the nine di-
gits, in order to discover more readily
how often it is contained in each part of
the dividend. This is always useful, when
the dividend is very long, or when it is
required to divide frequently by the same
divisor.

VOL. IL

Ezxample.

: Divide 689543271 by 37.
37 X 2= 74

37)689543271(18636304
S=111 37
4=148 379~
5=185 226
6==222 335
7=259 7 232
8=296 =
9=533 134
111
.233
232
T
pals
171
148
.23

As multiplication supplies the place-of
frequent additions, and division of fre-
quent subtraction, they are only repeti-
tions and contractions of the simple rules,
and when compared together, their ten-
dency is exactly opposite. As numbers
increased by addition are diminished and
brought back to their original quantity by
subtraction, in the same manner numbers
compounded by multiplication are reduc-
ed by division to the parts from which they
are compounded. The multiplier shews
how many additions are necessary to pro-
duce tke number, and the quotient shows
how many subtractions are necessary to
exhaust it. Hence it follows, that the pro-
duct divided by the multiplicand will give
the multiplier; and because either factor
may be assumed for the multiplicand,
‘therefore the product divided by either
factor gives the other, It also follows,
that the dividend is equal to the product
of the divisor and quotient multiplied tow
gether, and of course these operations
mutually prove each other.

To prove Multiplication. Divide the pro-
duct by either factor; if the operation be
right, the quotient is the other factor, and
there is no remainder.

To prove Division. Multiply the divisor
and quotient together; to the product
add the remainder, if any; and if the
operation be right, it makes up the divi-
dend.—We proceed to

COMPOUND DIVISION.

For the operation of which the rule is:
when the dividend only consists of differ-
ent denominations, divide the higher de-
nomination, and reduce the remainder to

¢
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the next lower, taking in the given num-
ber of that denomination, and continue
the division. When the divisor is not
greater than 12, we proceed as before in
short division.

Examples.

A SR b Ry Ao, 7
5)84..:8..9 .11)976..13..78
Ansl6 16 9 Ans.88 15 91—8
= —a——a=

. o= dwts. cwt. qr. lb. oz

8)994..4.. 8 12)45..2..18..8
124..3..11 3..3.. 6..3..5—4

‘When the divisor is greater than 12,
the operation is performed by long divi-
sion.

Erample.

L

g s. d
Divide 8467

.. 16 .. 8 by 659.

L. s.
659)8467 .. 16
659
1877
1318
. 559
20
659)11196(16
659
4606
3954
.652
12
659)7832(11
7249
. 583
4
659)2332(%
1977
358

d.
.. 8(12

Ans. 12 .. 16 .. 11§ 43

In connection with the rule of division,
we may notice another kind of Reduc-
tion, so called, though improperly, as by
it is meant to bring smaller denomina-
tions into larger: as pence into pounds,
or drams into hundred weights, &c.; for
which the rule is: divide by the parts of
each denomination from that given to the

highest sought: the remainders, if any,
will be of the same name as the quantity
from which they were reduced.

Examples.

1. In 415684 farthings, how many
pounds sterling.
4)415684
12)105921
2,0)866.0-1
Ans7.433.0.1

———e vl

2. How many pounds troy are there in
67890 dwts.
2,0)6789,0
12)3394 — 10
282..10..10

5. oz. duwts.
Ans. 282 .. 10 .. 10.

— e

Before we conclude this article we may
observe, that, in computations which re-
quire several steps, it is often immaterial
what course we follow. Some methods
may be preferable to others, in point of
ease and brevity; but they all lead to the
same conclusion. In addition or subtrac-
tion, we may take the articlesinany order.
‘When several numbers are to be multipli-
ed together, we may take the factors in
any order, or we may arrange them into
several classes; find the product of each
class, and then multiply the products to-
gether. When a number is to be divided
by several others, we may take the divi-
sors in any order, or we may multiply
them into one another, and divide by the
product; or we may multiply them into
several parcels, and divide by the pro-
ducts successively. Finally, when multi-
plication and division are both required,
we may begin with either; and when
both are repeatedly necessary, we may
collect the multipliers into one product,
and the divisors into another; or we may
collect them into parcels, or use them
singly; and thatin any order. To begin
with multiplication is generally the better
mode, as this order preserves the account
as clear as possible from fractions.

We have hitherto given the most ready
and direct method of proving the forego-
ing examples, but there is another, which
is very generally used, called ¢ casting
out the 9’s,”” which depends on this prin-
ciple : That if any number be divided by
9, the remainderis equal to the remainder
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ebtained, when that sum is divided by 9.
For instance, if 87654 be divided by 9,
there is a remainder of 3; and if 8,7, 6,
5,4, be added together, and the sum 30
be divided by 9, there will be likewis¢ a
remainder of 3.

1'0 cast out the 9’s of any number, add
the figures,and when the sum is equal to
or more than 9, pass by the 9, and pro-
ceed with the remainder: thus, in casting
out the 9’s of 56774 we say 5 and 7 are
12, 3 above 9; 3 and 7 are 10, 1 above 9,
1 and 7 are 8; 8 and 4 are 12, 3 above 9:
the last remainder is to be put down, and
then proceed to the other lines, accord-
ing to the following rules.

To prove Addition. Cast out the 9% of
the several articles, carrying the results
to the following articles, and cast them
out of the sum total ; if the operations be
correct, the two remainders, if any, will
agree.

845
346
784
Sum 1975

Example.

Here, in casting out the 9’s of the three
lines to be added, I find a remainder of 4;
there is also a remainder of 4 upon cast-
ing out the 9s of the sum.

T prove Subtraction. Cast the 9’s out
of the minuend; then cast them out of
the subtrahend and remainder together,
and if the same result is obtained in both
cases, the operation may be regarded as
accurate.

59876
34959
24917

Example.

In casting out the 9’s of the upper row,
I find the remainder 8 ; the same is found
in casting out the 9’s of the two lower
lines.

To prove Multiplication. Cast the s
out of the multiplicand, and put the re-
mainder on one side of a cross, then de
the same with the multiplier, and put the
remainder on the other side of the cross;
multiply these remainders together, and
cast the 9’s out of the product; the re-
mainder place at the top of the cross;
cast the 9’s out of the product, and the
remainder place at the bottom of the
cross, which, if the operation be correct,
will be the same as that at the top.

ARM
Example. 5943
26

35658 6/’~
11886 8
154518 6

———ta—i

T prove Division. Cast the 9°s out of
the divisor, and also out of the quotient,
the remainder of the former place on the
side of the cross; that of the latter on the
other; multiply them together, and take
in the remainder, if any; cast out the 9’s,
and the remainder put at the top of the
cross; this, if the operation be correct,
will agree with the remainder of the di-
vidend obtained from the dividend after

the 9%s are cast out.
4
D
ye

Lx. 264)87655(332
792

This method of proving sums lies- un-
der disadvantages. 1. If an error of 9,
or any of its multiples, be committed, the
results will nevertheless agree, and so the
error will remain undiscovered. This
will be the case, when afigure is placed or
reckoned in a wrong column, which is a
frequent cause of mistake. 2. Whenitis
known that an error has been committed,
itis not pointed out where the error lies,
and of course not easily corrected.

Having given a full account of the fun-
damental rules of Arithmetic, we shallre-
fer our readers to the several articles in
alphabetical order, for rules depending
on the four already treated on. See Ar-
LIGATION, ANNUITIES, EXCHANGE, INTZ-
REST, &c. &c.

ARITHMETICAL complement of a lo-
garithm, the sum or number which a lo-
garithm wants of 10,000,000: thus the
arithmetical complement of the logarithm
8.154032 is 1.845968.

ARM, a part of the human body, ter-
minating at one end in the shoulder, and
at the other in the hand. See ANaTomy.

ARMADA, a Spanish term, signifying
a fleet of men of war; it is more particu-
larly applied to the ships by which an at-
tempt was made, by Philip L. of Spain,
to invade England, in the reign of Queen
Elizabeth, A. D. 1588. This expedition
was excited as well by the injuries which

. 845
792
. 535
528

e 4
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the king had sustained from the English
arms, as with a view of transmitting his
name to posterity, as the defender of the
true faith. Inthe preceding year, a whole
fleet of transports was destroyed at Ca-
diz by Drake, who ravaged the Spanish
coast. Cavendish, another sea-command-
er, committed, about the same time,
great depredations on the Spaniards in
the South Ses, taking 19 vessels, richly
laden, with which he entered, in triumph,
the river Thames. On these, and other
accounts not less mortifying to the pride
of Spain, Philip looked for speedy and
ample revenge, . by the overthrow of the
power and credit of Elizabeth, who was
every where regarded as the protector
and bulwark of the Protestant religion.
These preparations were ¢onducted with
secrecy, but with all the vigour of which
he was capable. His ministers, admirals,
and generals, were employed in the busi-
ness; and measures were taken, not only
in Spain, but in the ports of Sicily, Na-
ples, and Portugal, for fitting out a most
tremendous fleet. In Flanders also there
were considerable military preparations;
and an army of 14,000 men was assembled
in the Netherlands, which was kept in
readiness to embark, in flat-bottomed
vessels constructed for the occasion. To
the most renowned nobility, and princes
of Italy and Spain, who were ambitious
of being enrolled among the conquerors
of England, were added many hundreds
of English desperadoes, under the con-
duct of a man who had been banished for
selling a Dutch fortress to Spain.

It was hoped that England would not
understand, till it was too late, that these
efforts were directed against her peace
and existence as a nation; but the queen
was never without secret intelligence of
whatever was carrying on in the different
parts of the continent. The spies em-
ployed on this, and on every other occa-
sion during her reign, were priests, it
being a favourite maxim with her minis-
ter, Walsingham, that an active but
vicious priest was the best spy in the
world.

Elevated with the prospect of certain
success, the Spaniards denominated their
navy, collected for this purpose, “The
Invincible Armada.” The forces of Eng-
lapd seemed to be unequal to the contest;
nevertheless Elizabeth scorned to fear;
her mind was in every respect adequate
to the greatness of the cause. At that
period the number of sailors in this coun-
try amounted to 14,000, and the navy to
only 28 sail, many of which were small in
gize, and of no great force. The seamen

indeed were very superior to those of the
enemy with whom they had to contend,
which compensated in some measure for
the inferiority of the size and force of
their vessels. The attachment to their
religion and liberties roused the exer-
tions of the English: London supplied 30
ships and 10,000 men, and other places
imitated the example. The nobility and
gentry, among whom were several Ro-
man Catholics of distinction, united to
oppose this conspiracy ; they hired, arm-
ed, and manned upwards of 40 ships, at
their own private charge, and the money
which the queen demanded by way of
loans was cheerfully and readily granted.
The command of the navy was entrusted
to Lord Howard of Effingham; the prin-
cipal fleet was stationed at Plymouth, and
a smaller squadron of 40 vessels, com-
manded by Lord Seymour, lay off Dan-
kirk. An army of 20,000 men was dis-
posed in different bodies along the coast,
and alike number, with 1000 horse, under
the command of the Earl of Leicester,
was stationed at Tilbury, in order to de-
fend the capital. The main army, of
nearly 40,000 men, were placed under
the command of Lord Hunsdon, ready to
defend the queen’s person, or to march
whereverthe enemy should appear. The
King of Scotland avowed his adherence
to Elizabeth, and his readiness to march
his whole force, if necessary, to her aid.
From Denmark and the Hanse-towns she
likewise received some help. The Pro-
testants in general throughout Europe
were anxious for the success of England.
On the 29th of May, the Spanish fleet set
sail from Lisbon, but on the 30th it was
dispersed by a violent storm. As soon,
however, as it could be refitted, it made
towards the English coast, consisting of
130 vessels. These preparations had
been delayed a whole year, by a circum-
stance mentioned by Bishop Burnet, and
which is referred to in the “ Acta Regia”
as one of the most curious passagesin the
English history. “When it seemed,”
says the historian, “impossible to divert
the present execution of so great a de-
sign, and there was no strength ready to
resist it, a merchant of London effected
it by this means. Being very well ac-
quainted with the revenue and expense
of Spain, and all that they could do, and
knowing that their funds were so swal-
lowed up, that it was impossible for them
to victual and fit out their fleet, but by
their credit on the bank of Genoa, he un-
dertook to write to all the places of trade,
and to get such remittances made on that
bank, that he might have so much of the
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money in his own hands, that there should
be none current there equal to the great
occasion of victualling the Spanish fleet.
He reckoned the keeping of such a trea-
sure dead in his hands till the season of
victualling was over would be a loss of
40,000 He managed the matter with
such secrecy and success, that the fleet
could not be set out that year; at so small
a price, and with so skilful a manage-
ment, says the bishop, was the nation
saved at that time.” On the 19th of July
the famous armada arrived in the Chan-
nel, disposing itself in the form of a cre-
scent, and stretching to the distance of
seven miles from the extremity of one
division to that of the other. As it pro-
ceeded up the Channel, Effingham, with
the English flect, gave orders to avoid a
close fight, but to skirmish with the
larger ships of the Spanish fieet, which it
continued to do for six days. The arma-
da, having reached Calais, cast anchor,
and waited the arrival of the Prince of
Parma, who delayed leaving the Flemish
ports until he was assured that the Spa-
niards were masters of the sea. While
the Spanish fleet lay confusedly in this
position, the English Admiral, by a suc-
cessful stratagem, dispatched several of
his smaller ships filled with combustibles
into the midst of the enemy, and thus
alarmed them to such adegree, that they
immediately cut their cables, and betook
themselves to flight in the greatest dis-
order and precipitation. The English
fleet pursued them and took several
ships. A violent tempest then assailed
the armada, after it had passed the Ork-
neys, and most of the vessels that had
escaped from the battle were driven on
the western isles of Scotland, or on the
coast of Ireland, where they were mi-
serably wrecked. Such was the termi-
nation of this desperate attempt against
the liberties of our country : the forego-
ing account of which, in a scientific point
of view, exhibits the state of naval tactics
at that period of our history, and various
other topics, interesting to the English
reader.

ARMILLARY splhere, an artificial
sphere, composed of a number of circles,
representing the several circles of the
mundane sphere, put together in their
natural order, to ease and assist the ima-
gination in conceiving the constitution of
the heavens, and the motions of the ce-
lestial bodies.

The armillary sphere, constructed about
30 yearssince by Dr.Long, of Cambridge,
is 18 feet in diameter, and will conveni-
ently contain 30 persons, who may sit

ARM

within it, to view, as from a centre, the
representation of the celestial sphere.
That part of the sphere, which to the in-
habitants of these kingdoms never rises
above the borizon, is cut off, and the whole
is so well contrived and adapted, that it
turns round with very little labour.

ARMINIANS, in church history, a sect
of christians which arose in Holland, by
a separation from the Calvinists, They
are great asserters of free-will. They
speak very ambiguously of the prescience
of God. They look on the doctrine of
the Trinity as a point not necessary to
salvation ; and many of them hold there
is no precept in scripture, by which we
are enjoined to adore the Holy Ghost;
and that Jesus is not equal to God the
Father.

They take their name from Arminius,
a disciple of Beza, whose tenets may be
thus enumerated : 1. That God has not
fixed the future state of mankind by an
absolute unconditional decree ; but deter-
mined from all eternity to bestow salva-
tion on those, whom he foresaw would
persevere to the end in their faith in
Christ, and to inflict punishment on those
who should continue in their unbelief,
and resist to the end his divine assistance.
2. That Jesus Christ, by his death and
sufferings, made an atonement for the
sins of mankind in general, and for every
individual in particular; that, however,
none but those who believe in him can be
partakers of this divine benefit. 3. That
mankind are not totally depraved, and
that depravity does not come upon them
by virtue of Adam’s being their public
head, but that mortality and natural evil
only are the direct consequences of his
sin to posterity. 4. That there is no such
a thing as irresistible grace in the con-
version of sinners: and 5. That those
who are united to Christ by faith, may
fall from their faith, and finally forfeit
their state of grace. Dr. Whitby, an emi-
nent divine of the Church of England,
has written a long defence of this doc-
trine ; to this may be noticed, Dr. Tay-
lor’s ¢« Key to the epistle to the Romans.””
Among the modern writers, Mr. John
Wesley, and Mr. Fellowes, in his “ Reli-
gion without Cant,” and in his “ Christian
Philosophy,” have ably advocated the
cause of Arminianism.

ARMONICA. See IHarmoxNica.

ARMORY is a branch of the science of
heraldry, consisting in the knowledge of
coats of arms, as to their blazons and va-
rious intendments.

ARMOUR denotes all such habiliments
as serve to defend the body from wounds,

-



ARM

especially of darts, a sword, a lance, &&7"
A complete suit of armour formerly con-
sisted of a helmet, a shield, a cuirasse, a
coat of mail, a gauntlet, &c. all now laid
aside,

ARMS, in general, all kinds of wea-
pons,whether used for offence or defence.

Arwns and Ammunition, no merchant ves.
sel is allowed to carry more than two car-
riage guns of 4 pounds calibre, nor more
than in the proportion of two musquets
for every ten men, except ships of marc,
or vessels employed in the service of the
victualling, ordnance, customs, excise, or
post office, without being regularly li-
censed forthat purpose.

ARMS or ARMORIES, in heraldry, marks
of honour borne upon shields, banners,
and coats, in order to distinguish states,
families, and persons.

At this time, arms follow the nature of
titles, which being made hereditary, they
are also become so, being the several
marks to distinguish families, as names
serve to distinguish individuals. They
are the gift of kings and princes, through
the mimstry of their kings and heralds of
arms, who ought to be knowing and ju-
dicious, to give the proper arms to all
persons.

ARMY, a large body of soldiers, con-
sisting of horse and foot, completely arm-
ed, and provided with artillery, ammuni-
tion, provisions, &c. under the command
of one general, having lieutenant-gene-
rals, major-generals, brigadiers and other
officers under him. Anarmy is composed
of squadrons and battalions, and is usu-
ally divided into three corps, and formed
into three lines; the first line is called the
van-guard, the second the main body,
and the third the rear-guard, or body of
reserve. The middle of each line is pos-
sessed by the foot, the cavalry form the
right and left wing of each line; and
sometimes they place squadrons of horse
in the intervals between the battalions,
‘When the army is drawn up in order of
battle, the horse are placed at five feet
distance from each other, and the foot at
three. In each line the battalions are
distant from each other one hundred and
eighty feet, which js nearly equal to the
extent of their fronk-h and the same holds
of the squadrons, which are about three
hundred feet distant, the extent of their
own front. These intervals are left for
the squadrons and battalions of the se-
cond line to range themselves against
the intervals of the first, that both may
more readily march through those spaces
to the enemy: the first line is usually
three hundred feet distant from the se-
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cond, and the second from the third,
that there may be sufficient room te
rally, when the squadrons and battalions
are broken.

Our armies anciently were a sort of mi-
litia, composed chiefly of the vassals and
tenants of the lords. When each com-
pany had served the number of days or
months enjoined by their tenure, ox the
customs of the fees they held, they re-
turned home. Armies are distingnished
by the appellations of a covering army,
designed to protect the different passes
which lead to a principal object of de-
fence: a blockading army, which is pro-
vided with heavy ordnance and other
warlike means, and is employed to invest
a town, for the direct and immediate
purpose of reducing it by assault or fa-
mine: an army of observation, so called,
because, by its advanced positions and
desultory movements, it is constantly em-
ployed in watching an army : an army of
reserve, which is a general depot of etfec-
tive service ;—in cases of emergency the
whole or detached parts of an army of
reserve are employed to recover a lost
day, or to secure a victory : and a flying
army, which is mostly a strong body of
horse and foot, always in motion, both to
cover its own garrison, and to keep the
enemy in continual alarm.

ARNICA, 1n botany, a genus of plants
of the Syngenesia Superflua class and or-
der. Essen. char.receptacle naked; down
simple; calyx equal; florets of the mar-
gin generally with five filaments destitute
of antherz. There are 24 species.

ARNOPOGON, a genus of the Synge-
nesia ZEqualis class and order. Recepta-
cle naked ; down feathery, on a pedicle ;
calyx one-leafed, eight-parted, turbinate.
There are four species.

AROMA, is that part of odorous bodies
which affects the organs of smell, and is
supposed by some to be a peculiar prin-
ciple.

ARRAC, a spirituous liquor imported
from the East Indies, and obtained by
distillation from rice or sugar, fermented
with the juice of cocoa nuts.

ARRAGONITE, amineral, first found
in Arragon, imbedded in gypsum; after-
wards in the Pyrenees, and at Salzburgh.
Colour greenish and pearl grey; in the
middle often violet and green. Always
crystallized in regular six-sided prisms.
Fracture between imperfect, foliated,
and fibrous. Colour arranged in the direc-
tion of the fibres ; the longitudinal fibres
green; the transverse violet blue, brit-
tle ; specific gravity 2,94, It effervesces
with acids, and from its resemblance fe
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appatite, Werner is of opinion that it
may contain a small portion of phospho-
ric acid ; but neither Klaproth nor The-
nard have been able to detect in it any
thing but lime and carbonic acid. It is
found in France, and in the Pyrenean
mountains, Its specific gravity makes it
intermediate between calc-spar and ap-
patite.

ARRAIGNMENT, in law, the arraign-
ing or setting a thing in order, as a per-
son is said to arraign a writ of novel dis-
seisin, who prepares and fits it for trial.
It is most properly used to call a person
to answer in form of law upon an indict-
ment, &c. at the suit of the king.

The arraignment is to take care that
the prisoner appears to be tried, and hold
up his hand at the bar, for the certainty of
the person, and plead a sufficient plea to
the indictment. The prisoner is to hold
up his hand only in treason and felony ;
but this is only a ceremony : if he owns
that he is the person, it is sufficient with-
out it; and then, upon his arraignment,
his fetters are to be taken off. A prisoner
under indictment of the highest crime
must be brought to the bar without irons,
shackles or bonds. This is the law ; but,
to the disgrace of our courts, it is almost
wholly disregarded, and prisoners are ge-
nerally tried in their irons.

ARRANGEMENT, in music, is that
extension, selection, and disposal of the
movements and parts of a composition,
which fit and accommodate it to the pow-
ers of some instrument or instruments for
which it was not originally designed by
the composer.

ARREARS, the remainder of a sum
due, or money remaining in the hands of
an accountant. It signifies also, more
generally, the money that is due for rent
unpaid for land or houses; likewise what
remains unpaid of pensions, taxes, or any
other money payable annually, or at any
fixed term.

ARREST, in civil cases, is a legal re-
straint of a person charged with some
debt to an individual : and, in criminal
cases, for some crime against the state;
and 1t is executed in pursuance of the
command of'some court of record, or offi-
cerof justice. Certain persons are pri-
vileged from arrests, as members of par-
liament, peeresses by birth, marriage, &c.,
members of convocation actually attend-
ing them, ambassadors, domestic servants
of ambassadors, king’s servants, mar-
shals, or wardens of the fleet, clerks, at-
tornics, or other persuns attending the
courts of justice, clergymen performing
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divine service, suitors, witnesses supeena-
ed, and other persons necessarily attend-
ing any court of record upon business,
bankrupts coming to surrender within
42 days after their surrender, witnesses
properly summoned before commission~
ers of bankruptcy, or other commissioners
of great seal, sailorsand volunteersoldiers,
unless the debt be 201, officers of court,
only where they are sued in their rights,
but not if as executors or administrators,
nor in joint actions. No writ, process,
warrant, &c. (except for treason, felony, or
for breach of the peace,) shall be served
on Sunday ; but a person arrested the day
before may be retaken on the Sunday.
No person can be arrested out of a supe-
rior court, unless the cause of action be
107. and upwards; an arrest must be by
corporal seizing, or touching the defen-
dant. An officer cannot justify breaking-
open an outward door or window to exe-
cute pracess, unless a stranger, who is
not of the family, upon a pursuit, take re-
fuge in the house of another. The cham-
ber of 2 lodger is not to be considered
as his outer door. No officer shall carry
his -prisoner to any tavern without his
consent, nor to gaol within 24 hours after,
his arrest, unless he refuses to go to some
safe house. In criminal cases, the causes
of suspicion which justify the arrest of a
person for felony are, the commeon fame
of the country, the living a vagrant, idle,
disorderly life, without any visible means
to support it; the beingin company with
a known offender at the time of the of-
fence; the being found in circumstances
which induce: a strong presumption of
guilt; behaviour betraying a conscious-
ness of guilt; and the being pursued by
hue and cry. But none of these causes
will justify the airesting a man for the
suspicion of crimes, unless a crime has
been actually committed.

Axnrest of judgment : to move in arrest
of judgment, is to shew cause why judg-
ment should not be stayed, notwithstand-
ing averdict given. The causes of arrest
of judgment are, want of notice of trial;
where the plaintiff. before trial treats the
jury; the record differs from the deed
pleaded; for material defect in pleading;
where persons are misnamed; more is
given and found by the verdict than laid
in the declaration; or, the declaration
doth not lay the thing with certainty.

ARRONDEE, in heraldry, a cross, the
arms of which are composed of sections
of a circle not opposite to each other, so
as to make the arms bulge out thicker in
one part than another: but the sections
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of each arm lying the same way, so that
the arm is every where of an equal thick-
ness, and all of them terminating at the
edge of the escutcheon, like the plain
cross.

ARSENAL, in wilitary affairs, in a
large and well fortified town, is a spa-
cious building, in which are deposited all
kinds of arms, and other warlike imple-
ments, such as cannon, mortars, howit-
zers, small arms, and every other warlike
kind of engines and instruments of
death.

ARSENIATES, in chemistry, a genus
of salts, formed from arsenic acid and some
particular base ; thus we have the arseni-
ates of potash, the arseniates of soda, lime,
&c. They are distinguished by the fol-
lowing property : when heated with char-
coal powder, they are decomposed, and
the arsenic sublimes. These salts have
not hitherto been applied to any useful
purpose, and have at present been but
superficially examined.

ARSENIC, in mineralogy, one of the
metals that are brittle and easily fused.
The word occurs first in the works of
Dioseorides, and other authors, who
wrote about the beginning of the Chris-
tian zra; it denotes in their works the
same substance which Aristotle had called
cardupuyy, which is a reddish-coloured
mineral, composed of arsenic and sulphur,
used by the ancients in painting, and as
a medicine.

ARsEeNIc, as it is to be found in the
shops, oceurs in the state of a white ox.
ide, from which the metal may be obtain-
ed by the following process. Mix two
parts of the white oxide with one part of
black fux (prepared by detonating in a

crucible one part of nitre with two of .

crystals of tartar), and put the mixture
into a crucible. Invert over this another
crucible ; lute the two together, by a mix-
ture of clay and sand, and apply a red
heat to the lower one. 'The arsenic will
be reduced, and will be found Tining the
inside of the upper crucible, in a state of
metallic brilliancy. Arsenic is oxidized
by mere exposure to the atmosphere. It
soon becomes tarnished, loses its metal-
lic lustre, and is changed into a blackish
oxide. - It is readily fusible, and is vola-
tilized at 356° 1In close vessels it may
be collected unchanged; but when thrown
on ared hotiron, it burns with a blue
flame and a white smoke, and a strong
smell of garlic is perceived. All the mi-
neral acids act on arsenic; but not consi-
derably, unless they are heated. In the

ARS

oxigenized muriatic acid gas, however,
arsenic burns vehemently. A mixture of
oxymuriate of potash and arsenic furnishes
a detonating compound, which takes fire
with the rapidity of lightning. The salt
and metal, first separately powdered, may
be mixed by the gentlest possible triture,
or rather by stirring them together on pa-
per with a knife point.  If two long trains
be laid on a table, the one of gunpowder,
and the other of this mixture, and they be
in contact with each other at one end, so
that they may be fired at once, the arseni-
cal mixture burns with the rapidity of
lightning, while the other burns with com-
paratively extreme slowness. Arsenic has
the property of giving a white stain to
copper. Let a small bit of metallic ar-
senic be put between two small plates of
copper; bind these closely together with
iron wire, and heat them barely to red-
ness in the fire. The inside of the eop-
per plates will be stained white. The
white oxide of arsenic has the following
properties: 1. It has an acrid taste, and
is highly poisonous. 2. it is soluble in
water, which, at the ordinary temperature,
takes up 1-80th. According to La Grange,
it is soluble in 1-24th of cold water, or
1-15th of hot. 3. Oxide of arsenic com-
bines with the pure alkalies to saturation ;
and hence it fulfils one of the principal
functions of an acid. It has therefore
been called arsenous acid, and its com-
pounds arsenites. They may be formed
by simply boiling the acid with a pure al-
kaline solution. 4. The arsenous acid, by
distillation with sulphur, affords either a
yellow substance, called orpiment, or a
red one, termed realgar. Both these com-
poundsare sulphuretted oxides of arsenic,
varying in the proportion of their com-
ponents.  The hydro-sulphurets also
throw down a yellow precipitate from so-
lutions of arsenous aeid.  Sulphate of
copper, mixed with arsenite of potash,
gives a beautiful precipitate, called, from
its discoverer, Scheele’s green. 5. By
repeated distillation with nitrie acid, ar-
senous acid 1s changed into arsenic acid.
The same change is effected also by ex-
posure to the vapour of oxigenized mu-
riatic acid, and the expulsion, by heat, of
the common muriatic acid. By both
these procesres, a white concrete sub-
stance is obtained, termed arsenic acid.
The arsenic acid has a sour, and at the
same time a metallic taste. It reddens
vegetable blues, attracts humidity from
the atmosphere, and effervesces strong-
ly with solutions of alkaline carbonates.
With alkalies, earths, and oxides, it con-
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stitutes a class of salts called arsenates.
The arsenate of potash may be obtuined
in a more simple manner, by detonating,
in a crucible, a mixture of nitrate of pot-
ash with arsenous acid. When tin is dis-
solved in arsenous acid, an inflammable
gas is disengaged, as was observed by
Scheele, consisting of hydrogen gas hold-
ing arsenic in solution. It may be obtain-
ed also by adding powdered metallic ar-
senic to a mixture of diluted sulphuric
acid and zinc filings.

ARSENIC acid.

ARSENTOUS acid. % RN Thaesors -

ARSENITES, a name given by Four-
croy to the combinations formed between
white oxide of arsenic, or arsenious acid,
as he calls it, and the alkalies and earths.
They were formerly termed livers of
arsenic, from some fancied resemblance
which was traced between arsenic and
sulphur. The alkaline arsenites may be
prepared by dissolving the white oxide
1n alkaline solutions. They do not crystal-
lize : heat decomposes them by subliming
the oxide, and almost all the acids preci-
pitate the arsenic in the form of a white
powder. The earthy arsenites, as far as
iliey have been examined, are insoluble
powders, which is the reason why white
oxide of arsenic occasions a precipitate,
when dropped into lime, barytes, or
stronfian water.

ARSON, is house burning, and burn-
ing the house of another is felony. Cr.
Law, Case 143. It must be maliciously
and voluntarily, and an actual burning;
not putting fire only into a house, or any
part of it, without burning ; butif part of
the house be burnt, or if the fire do burn,
and then go out of itself, it is felony. 2
Inst. 188. But it is not felony4o burn a
house (unless done with a fraudulent in-
tent) of which the offender is in posses-
sion, by virtue of a written agreement, for
a lease of three years. Cr. Law, 143.
If any servant, through carelessness, shall
fire any house or cut-house, and be there-
of convicted, on the oath of one witness,
before two justices, he shall forfeit one
hundred pounds to the churchwardens of
the parish where the fire shall happen, to
be by them distributed to the sufferers;
and, on non-payment therecof immediately
on demand, the said justice shall commit
him to some house of correction for eigh-
teen months, to be there kept to hard la-
bour.

The punishment of arson was death
by our ancient Saxon laws. And in the
reign of Edward L this sentence was ex-
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ecuted by a kind of “ lex talionis,”” for
the incendiaries were burnt to death, as
they were also by the Gothic constitu-
tions. The statute 8 Hen. VL. c. 6, made
the wilful burning of houses, under some
special circumstances therein mentioned,.
amount to the crime of high treason.
But it was again reduced to felony, by
the generalacts of Edward VI. and Queen
Mary; and now the punishment of all
capital felonies is uniform, namely, by
hanging. The offence of arson was de-
nied the benefit of clergy by 31 Hen.
VIIL c. 1; but that statute was repealed
by 1 Edw. VL. c. 12; and arson was af-
terwards held to be ousted of clergy,
with respect to the principal offender,
only by inference and deduction from the
statute 4 and 5 P. and M. ¢. 4 ; which
expressly denied it to the accessary be-
fore the fiuct: though even it is expressly
denied to the principal, in all cases withi-
in the statute, 9 Geo. L. c. 22.

ART and Part, in the law of Scotland,
is applied to an accomplice.

The facts inferring art and part need
not be particularly laid in the libel or in-
dictment, for these general words, as
termsof stated signification, are sufficient.
Yet these facts may be set forth, and it is
proper so to do, if the prosecutor chuses
to confide in the .court rather than in the
Jjury.

Also, in the criminal letters, the per-
sons of the accomplices must be describ-
ed by proper names and designations.

One may be art and part, 1. By giving
counsel to perpetrate without distinction
whether the crime would have been com-
mitted without such council or not, this
being what can never be perfectly known.
But 1t is to be observed, that in the more
atrocious crimes, he that gives counsel
is equally punished as he that commits
them ; but in the less atrocious, less se-
verely. And sometimes reasons of miti-
gation are taken from the age, the man-
ner of advising, &c. 2. By aid and assist-
tance, and that either previous or conco-
mitant, or subsequent to the commission
of the crime. The first rarely comes up

to art and part, unless very particularly -

qualified; the second commonly does,
and it is easily known, if it does not; the
third never, and hardly deserves the
name, unless it be in providing for the
criminal’s escape, But any of the three
make art and part, if the perpetration was
premeditated. 3. By a clear and explicit
mandate to commit the crime, orto do
somewhat unlawful in itself, which with
D
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great probability might produce it, if ex-
ecuted by the hand of the mandatory,
and not that of another.

ARTEDIA, a genus of the Pentandria
Dyginia class of plants, the general um-
bel of which is multiple, plane, and pa-
tent ; the partial umbel is small, but si-
milar: the general involucrum is com-
posed of about ten leaves ; they are of an
oblong oval figure, nearly of the length
of the umbel, and have three spines or
sctz at their extremities: the partial in-
volucrum is composed of two or three
leaves, and turns outward: the general
corolla is difform, and radiated; the sin-
gle flowers of the disk are all males; they
consist each of five erect inflexo-cordate
petals; the single flowers of the radius
are all hermaphrodites; they consist of
the same number of petals, but in these
the exterior one is larger than the rest,
and is divided into two parts; the fruitis
roundish, compressed, and divisible into
two parts; the seeds are two, oblong,
and elegantly ridged at the edges, with
round squamme.

ARTEL, in commerce, a name given
to a commercial association, consisting of
a certain number of labourers, who vo-
luntarily become responsible, as a body,
for the honesty of each individual. The
separate earnings of each man are put
into the common stock ; a monthly allow-
ance is made for his support: and at the
end of the year the surplus is equally di-
vided. The number varies in different
associations from 50 to 100; and it is
considered so beneficial to belong to one
of these societies, that 500, and even 1000
rubles are paid for admission. These
societies are not bound by any law of the
empire, or even written agreement; nor
does the merchant restrain them under
any legal obligation; yet there hasbeen
no instance of their objecting to any just
claim, or of protecting an individual wlose
conduct had brought a demand on the
society. Hence arises the denomination
of Artilschisks, who are persons employ-
ed by the Russian merchants of St. Pe-
tersburg, to collect payment on bills, to
receive and pay money,and also to super-
intend the loading and unloading of the
different cargoes. These Russians are
mostly natives of Archangel, and the ad-
Jjacent governments, of the lowest class;
they are frequently slaves, generally of
the crown; and yet the merchant has no
reason to distrust their fidelity, partly
from the nature of their association, and
partly from the natural reluctance of the
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Russian to betray the confidence that is:
reposed in him.

ARTEMISIA, in botany, a genus of
plants of the Syngenesia Superflua class
and order. Essen. char. receptacle naked
or villous ; calyx imbricate, with rounded
connivent scales; florets of the margin
subulate, very entire. This genusis se-
parated into four divisions ; A. shrubs or
undershrubs; of these there are fourteen
species : the most remarkable is A. abro-
tanum, southern-wood, which seldom
grows more than three or four feet high.
In some gardens, where the soil is well
adapted to its nature, it has been seen
much higher: but in mountainous situa-
tions, it is low and slender, with the stems
lying on the ground. Tt is bitter and aro-
matic, with a very strong smell. It is
rarely used in medicine but as an ingre-
dient in discutient and antiseptic fomen-
tations. The branches dye wool yellow.
B. herbaceous, with the stem quite sim-
ple; flowers racemed : of these there are
ten species. C. herbaceous; stem more
or less branched; flowers panicled;
leaves compound : there are about forty
species of this division, among which is,
1. A. absinthium, common wermwood, a
plant well known in this country. Itis
found wild in almost every part of Eu-
rope, in rocky places by the road-sides,
among rubbish, about farm-yards; flow-
ering from July to October. The leaves
and flowers are very bitter, the roots are
warm and aromatic. A considerable
quantity of oil arises from it in distilla-
tion, which is used, both externally and
internally, to destroy worms. The leaves
put into sour beer destroy the acescency.
They resist putrefaction, and are there-
fore a principal ingredient in antiseptic
fomentations. An infusion of them is a
good stomachic, and with the addition of
a fixed alkali, a powerful diuretic in drop-
sical cases. The ashes afford a purer
alkali than most other vegetables, ex-
cepting bean-stalks, broom, and the larger
trees. 2. A. vulgaris, mugwort, found
wild over the greatest part of Europe,
China, Japan, &c. on the borders of fields
and ditch-banks, by way-sides, in waste
places, and about farm-yards. It is used
in some countries as a culinary aromatic.
A decoction of'it is taken by the common
people to cure the ague. The moxa of
Japan is prepared from this species.
The leaves are collected in June, dried
in the shade, and beat in a mortar till they
become like tow; this substance is then
rubbed between the hands, till the harder
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Abres and membranes are separated, and
there remains nothing but a very fine cot-
ton. The Japanese use it for tinder, and
twice in a year, men and women, young
and old, rich and poor, are indiscrimi-
nately burnt with the moxa, either to
prevent disorders, or to cure the rheu-
matism. D. more or less shrubby; stem
branched ; leaves undivided; there are
five species, of which one is A. cxrules-
cens, tarragon, a capital addition to sal-
iads, and much used in France.

ARTERY, in anatomy, a conical tube
or canal, which conveys the blood from
the heart to all parts of the body. - See
ANATOMY.

ARTICHOKE. See CyNARA.

ARTICLE, in grammar, a particle, in
most languages, that serves to express
the several cases and genders of nouns,
when the languages have not different
terminations to denote the different states
and circumstances of nouns. See GraM-
MAR.

The Latin has no article; but the
Greeks have their o; the eastern lan-
guages have their he emphaticum; and
most of the modern languages have had
recourse to articles. The only articles
made use of in the English tongue are a
and the ; which, prefixed to substantives,
determine their general signification to
some particular thing. The use of ¢ is in
a general sense, and may be applied to
any particular person or thing, and upon
that account is called an indefinite arti-
cle: but zke, being a determinate article,
is called definite, or demonstrative, as ap-
plying the word to one individual. The
French have three articles, le, la, and les;
the Italians have their ¢/, lo, and la; and
the Germans their der, das, and dat.

ARTICLES of war, are certain regula-
tions for the better government of the ar-
my in the kingdoms of Great Britain and
Ireland, and foreign parts dependant
upon Great Britain. They may be alter-
ed and enlarged, at the pleasure of the
king; and in certain cases they extend
to civilians—as when by proclamation
any place shall be put under martial law,
or when people follow a camp or army
for the sale of merchandize, or serve in
any menial capacity, It is ordained that
the articles of war shall be read in the
circle of each regiment belonging to the
British army every month, or oftener, if
the commanding officer think proper. A
soldier is not liable to be tried by a mili-
dary tribunal, unless it can be proved
that the articles of war have been duly
read to him.
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ARTICULATE sounds, are such sounds
as express the letters, syliables, or words
of any alphabet or language; such are
formed by the human voice, and by some
few birds, as parrots, &c. Other brutes
cannot articulate the sounds of their voice.

ARTICULATED, sometling furnished
with, or consisting of joints.

ARTICULATION, in anatomy, denotes
the juncture of two bones, intended for
motion.

ARTICULATION, in music, applies equal-
1y to vocal and to instrumental perform-
ances, to words, and to notes; and it in-
cludes that distinctness and aceuracy of
expression, which gives cvery syllable
and sound with truth and perspicuity,
and forms the very foundations of pathos
and grace.

ARTIFICERS, those who work with
the hands, and manufacture any kind of
commodity iu iron, brass, wood, &c. Ar-
tificers are the same with what we other-
wise call handicrafts and mechanics; such
are smiths, carpenters, tailors, shoema-
kers, weavers, and the like. The Roman
artificers had their peculiar temples,
where they assembled, and chose their
patron, to defend their causes : they were
exempted from all personal services. Ta-
runtinus Paternus reckons thirty-two spe-
cies of artificers, and Constantine thirty-
five, who enjoyed this privilege. The
artificers were incorporated into divers
colleges or companies, each of which had
their tuteluar gods, to whom they offered
their worship ; and several of these, when
they quitted their profession, hung up
their tools, a votive offering to their gods.
Artificers were held a degree below mer-
chants and argentarii, or money-chang-
ers, and their employment more sordid.
Some deny that, in the earliest ages of
the Roman state, artificers were ranked
in the number of citizens; others, who
assert their citizenship, allow that they
were held in contempt, as being unfit for
war, and so poor, that they could scarce
pay any taxes. For which reason they
were not entered among the citizens, in
the censor’s books; the design of the
censors being only to see what number
of persons were yearly fit to bear arms,
and to pay taxes towards the support of
the state. It may be added, that much of
the business of artificers was done by
slaves and foreigners, who left little for
the Romans to mind but their husbandry
and war. By means of the arts, the minds
of men are engaged in inventions bene-
ficial to the community; and thus prove
the grand preservative against the bar-
barism and brutality which ever attend
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on an indolent and inactive stupidity. By
the English laws, a stranger, being an ar-
tificer in London, &c. shall not keep above
two stranger servants; but he may have
as many English servants and apprentices
as he can get. And as to artificers in
wool, iron, steel, brass, or other metal,
&c. persons contracting with them to go
out of the kingdom into any foreign coun-
try are to be imprisoned three months,
and fined in a sum not exceeding one
hundred pounds. And such as going
abroad, and not returning on warning
given by our ambassadors, &c. shall be
disabled from holding lands by descent
or dcvise, from receiving any legacy, &c.
and be deemed aliens. Penalty ot 500
and of imprisonment for twelve months,
for the first offence ; and for the second,
of 1000/ and of imprisonment for two
years; is also inflicted on persons seduc-
ing artificers to go abroad.

A stranger-artificer in London shall not
keep more than two stranger servants.
2 Hen. VIIL c. 16. Persons contracting
with artificers in wool, iron, steel, brass,
or other metals, &c. to go to any foreign
country, shall beimprisoned three months.
5 Geo. 1. ¢. 27: and if any person shall
contract with, or encourage any artificers
employed in printing callicoes, cottons,
muslins, or linens of any sort, or in mak-
ing any tools or utensils for such manu-
factory, to go out of Great Britain to any
port beyond the seas, he shall forfeit 5G0Z.
and be committed to the common gaol
of the county for 12 months, and until
such forfeiture shall be paid. 22 Geo.III.
c. 60. sect. 12.

ARTILLERY, in the most appropriate
application of the word, means the can-
non, mortars, howitzers, and other large
pieces for discharging shot and shells by
the expansive force of inflamed gunpow-
der, as used in the land service. In a
more enlarged sense, the word denotes
engines of war of all sorts, ancient and
modern, by which darts, stones, bullets,
&c. were shot forth in battle, See Bar-
11sTA, CaTAPULTA, &C.

Artillery, or cannon and mortars, is ge-
nerally supposed to have been first used
in Europe by the Venetians, in the siege
of Claudia Jesse, now called Chioggia, in
1366 ; and in their wars with the Genoese,
1379. But Edward the Third is known
to have used cannon at the battle of Cres-
sy, in 1346, and at the siege of Calais, in
1347. And facts that will be mentioned
give reason to suppose that it was par-
tially used in this quarter of the world
before that period. A treatise of the fa.
mous Roger Bacon, written in 1280, isthe
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first Furopean publication which mex-
tions the composition of gunpowder, and
proposes its use in war; the invention is,
however, most commonly, though unjust-
ly, attributed to Bartholdus Schwartz, a
German, in 1320. Bacon only proposed
the use of the unconfined flame of gun-
powder as a mode of annoying an enemy;
but Schwartz is supposed to have disco-
vered its application in projecting heavy
bodies, from an accidental explosion of
some in a common mortar, in which he
had mixed its ingredients together, hav-
ing blown off an heavy stone cover to a
considerable distance; and it is imagined
that the mortars now used for throwing
shells derived their name from their re-
semblance to those used by chemists, in
one of which the above accident occur-
ring, bad first suggested the use that
might be made in war of metallic vessels
of a somewhat similar form.

The little which was formerly known
of Asiatic history, and the undeserved ne-
glect with which it is still treated, made
the above account of the origin of cannon
satisfactory hitherto. But to considerthe
invention of cannon as an European in-
vention, at the present period, when we
have such authentic documents of their
use in China many centuries before they
were thought of in this part of the world,
would be wilfully to sacrifice truth to the
childish vanity, that leads Europeans too
often to arrogate an imaginary superiori-
ty, in every thing, over the inhabitants of
the more early civilized states of the east-
ern hemisphere.

If the testimony of the Chinesec them-
selves is not sufficient on this point, the
fact of their famed great wall being fur-
nished with embrasures, fitted in such a
manner for cannon as to leave no doubt
of their having been in use at the time of
its erection, sufficiently proves it. To

_which an additional argument may be

added, from their very ancient game of
chess, in which pieces have been used
from remote antiquity, designating en-
gines of war whose power was derived
from gunpowder. Mr. Irwin, in his paper
on the Chinese Game of Chess, in the
Transactions of the Royal Irish Academy,
proves that gunpowder was in common
use in China 371 years after Confucius,
or 161 years before Christ; and Du
Halde haslong since given documents, to
shew that the Chinese wall was in exist-
ence 200 years before the commence-
ment of the Christian zra; and conse-
quently, for the reason before stated, the
use of cannon must have been of at least
equal antiquity. And there is a strong
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probability that the invention was of a
much more remote date ; as it is not like-
ly that cannon, immediately after the dis-
covery of gunpowder, would have been
brought to sufficient perfection for wall
service ; or that a very new invention
would have been alluded to in the nomi-
nation of the pieces used in the game of
chess, peculiar to China.

It is so far from an impossibility that the
same thing may have been invented by
different persons in various parts of the
world, that nofact isbetterproved to have
frequently occurred ; but to invent an im-
portant matter, and to bring it into gene-
ral use, are distinct affairs, and seldom
fall to the lot of the same person.

‘The discovery made by Bacon was
most probably not more attended to in
an age of ignorance, than new discove-
riesare atthe present enlightened period,
when they make such slow progress to-
wards universal adoption: and that of
Schwartz was evidently of the same na-
ture. [tis, therefore, much more proba-
ble, thatthe use of gunpowder in war was
derived ultimately from the Chinese, than
that it originated in the cell of an obscure
monk, such as Schwartz; or of one,
though of more notoriety, yet from the
prejudices of the times held in abhor-
rence for an imputation of sorcery, as
Bacon was. The mode in which the use
of gunpowder in war might have passed
from China to Europe is the most proba-
ble and simple imaginable. Zingis Khan
is known to have conquered the five north-
ern provincesof Chinaabout the year1234.
1n this conquest, that he must havelearn-
ed the use of gunpowder, and have prac-
tised it afterwards, would have been ma-
nifest from reason alone ; as at that time
it had been in common use in China up-
wards of 1400 years, from the facts before
stated, But we have also the positive
testimony of history to attest this point;
for in the Chinese annals of the Moguls
by Yuen, as translated by Pere Gaubil,
it is particularly stated, that the use of
cannon and mortars was familiar in the
wars and sieges of Zingis against the Chi-
nese, both by them and him, in attack
and defence. It is most probable that he
used gunpowder in his wars against Mo-
hammed, Sultan of Carisme, whose domi-
nions extended from the Persian gulph to
the borders of India and of Turkistan;
all which he added to his empire, de-
stroying many flourishing cities, and lay-
ing waste a tract of many hundred miles,
extending from the Caspian Sea to the
Tudus, which was richly adorned with the

labours and buildings of mankind; and
which has not yet in the least recovered
from the effect of his ravages. It is well
known that he had a body of Chinese en-
gineers in his army, who of course must
bave been acquainted with the use of gun~-
powder; and his rapid successes were
probably greatly owing to this circum-
stance. The conquests of Zingis would
thus have spread the knowledge of gun-
powder over the western part of Asia,
where, at the time of the crusades, the
Europeans would have frequent opportu-
nities of learning it ; and accordingly we
find that it was just after this time that it
was first used by Europeans in war. At
no long period after the return of Ed-
ward the First to England, who was so
famous for his victories in Palestine, we
hear of cannon used by the English
against the French. The Venetians, who
used th®m in their wars to so much great-
er extent, that the invention has been
commonly attributed to them, were of all
Europeans the most connected with Asia
at that period; therefore those who
would be most likely to learn the use of
gunpowder from the Asiatics : and these
are strong testimonies in favour of the in-
troduction of the invention into Europe
in the mannerstated, especially aswe can
trace many arts to Asia, which are well
known to have been also learned there
by Europeans at the time of the Crusades.
Another argument in favour of this opi-
nion s, that the first war, in which cannon
were much employed in Europe, was one
carried on by Asiatics against Europeans,
in which they were used exclusively bythe
Asiatics. It was most remarkable in this
war, at the siege of Constantinople, and
in 1453, in which Mahomet the Second
used one of the largest cannon ever made,
which threw a stone bullet of 6007s.
weight. Some knowledge of the use of
gunpowder might also have been intro-
duced into Europe by the successes of
Zingis, who extended their conquests
over a large portion of Russia, the great-
est part of Poland, and subdued all Hun-
gary except three cities, and overran Ser-
via, Bosnia, and Bulgaria ; and who must
have known its effects in war, when it
was used by the armies of their prede-
cessors, as before shown. In addition to
the reasons mentioned for the Asiatic ori-
gin of the use of gunpowder, it should be
noted, that the Germans were orne of the
last nations in Europe who adopted its
use; which renders its having been first
invented in that country highly impro-’
bable. et

»
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it was many years after the introduc-
tion of cannon in Europe, bofore they at-
tained that form and equipment which
fitted them for any extensive use. At the
siege of Constantinople, before mention-
ed, which was 107 years after the battle
of Cressy, their form was in the highest
degree rudeand inconvenient; the object
of their use then seemed to be, to imitate
the effect of the ancient balista in throw-
ing large masses of stone ; the large can-
non before mentioned, that threw a stone
of 600/6s. weight, was so unwieldy, that
60 oxen were employed nearly two
months in drawing it about 150 miles from
Adrianople; and it could be only charged
and discharged seven times each day.

‘We find that, at no very remote period,
the chief reliance in war continued to be
placed in other implements of battle than
those for which gunpowder was necessary.
In the reign of Henry the Seventh it ap-
pears that cannon were in some degree
neglected, as there is said to be no order
on record relative to gunpowder or can-
non in his reign. In the reign of Eliza-
beth the effect of the bow and arrow still
seems to be preferred in war to that pro-
duced by gunpowder, as there were se-
veral acts passed by her relative to bows
and archery, which showed them then
to be considered as of the utmost impor-
tance; and even as late as the reign of
Charles the First, two special commis-
sions were granted for enforcing the use
of the long bow.

In fact, 1t is only a few years back since
the use of cannon in the field, or artillery
properly so called, obtained the predomi-
nance it at present holds. The =ra of
the French revolution may be considered
that of its complete adoption ; which was
not a little aided by the invention of the
species called flying artillery, which took
place shortly afterwards. -

By artillery, is also understood the sci-
ence whichthe officers of artillery ought
to possess. This science teachesthe know-
edge of the materials and ingredients that
enter into the composition and structure
of whatever relates to the artillery: the
construction, proportion, &c. of the differ-
ent warlike machines : the arrangement,
movement and management of cannon, in
the field, or'in sieges, in such a manner,
that each of them according to the length
of its tube, and the diameter of its bore,
may be situated in the best place for doing
execution : and that the whole train, tak-
en together, may assist and support each
other with the greatestadvantuge.

Cannon are chiefly prepared by casting

fused metal into moulds made of a fit
form, and afterwards boring out the bar-
rels and touch-holes from the solid mass.
They were formerly cast with the barrels
hollowed out in part, and were afterwards
finished by boring; but the method now
in use prepares a greater proportion of
perfect pieces out of a given number of
casts,

Cannon for field service, or artillery,
are usually made of copper, alloyed with
about a tenth of tin; the tin adds hard-
ness and solidity to the composition,which
(on account of its lightness, its greater
durability, and being less liable to burst,
and, when that accident occurs, not being
apt to fly asunder in small pieces, but ra-
ther splitting asunder,) is preferred to
cast iron. It is possible to make them
even lighter of hammered iron than of the
above composition; amd a very neatly
finished piece of this kind is among the
stores at the Warren in Woolwich, sent
in some years ago by the maker, as a spe-
cimen of what might be done in this way.
Tt was judged that its recoil would be too
great, on account of its singular lightness,
and therefore this sort was not introduced
into actual service ; but it would be no
great difficulty to prepare carriages for
them, so as to admit of having a sufficient
load of sand or earth added, when want-
ed, which might be thrown away when
they were to be removed to any distance ;
and then their great lightness would fit
them admirably for service in mountain-
ous countries. Cannon have also been
made of staves of hammered iron, bound
together by hoops of the same metal, and
a large one of this sort may be seen at
the Tower ; but we have no account as to
their use, durability, or safety.

The form preferred for cannon may be
defined that of a right cone, obtruncated
at the apex, and from which a small cy-
linder has been subtracted, to form the
barrel. The greatest force of the ignited
powder being exerted at the breech, a
cannon is of course made thickest at that
part: its thickness diminishes but little
for about a quarter of its length, when it
is suddenly reduced in the breadth of its
mouldings in that part; it is again reduc-
ed abruptly at about half its length, and
then continues diminishing very gradually
to near the muzzle, where it is again en-
larged ; it having been found that the shot
in departing was apt to exert a greater
force against the gun in that place. The
two parts of the gun, where the thickness
is increased, are called the reinforces.
Some guns have been made in forejgn
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sountries, which have no reinforces orin-
crease of thickness at the muzzle; a very
beautiful one of this description of brass,
of a large size, now lies in St. James’

Park, as a trophy of war, brought front
Egypt by the victorious troops command-
ed by General Lord Hutchinson.

The following Table shews the dimensions of heavy, medium, and light brass guns,
in thirty second parts of their respective calibres.

In heavy and medium brass guns, the
first and second reinforces are similar
frustrums of right cones; and conse-
quently, when produced, their outlines
will be parallel to each other, and are dis-
tant one-sixteenth part of the calibre.
The exterior diameter of the pieceis also
diminished by that quantity, and its out-
line is drawn to the muzzle astragal.

In light guns, the length of the piece
must be divided into eighteen equal parts,
of which

5 parts are taken for the breech and

first reinforce ;

4 parts for the second reinforce ;

9 ... for the chase;

2% . . for the length of the muzzle;

3 part for the diameter of the neck.

The axis of the trunnions are 8 parts
from the breech, and half a calibre below
the axis of the piece. The position of
the trunnions of heavy and medium brass
guns is as three-sevenths of the length of
the piece, from the extremity of the
breech, and half a calibre below the axis
of the picce, reckoning to their centres.
The diameter of the trunnions are each
one calibre, and their length the same,
allowing for the projection of the second
reinforce ring; their faces are parallel
to the axis of the piece. The trunnions
of medium and light brass guns have
shoulders, which are a tenth of the dia-
meter of the trunnion in breadth, and of
sufficient depth to clear the projection of
the second reinforce rings.

The vent fields are one-seventeenth of
the brecch and first reinforce.

At the breech and commencement of | Heavy. |Medium. Lighe,
Thickness of the first reinforce . R ; 32 22
metal. End of the first reinforce ... ....} 26 25 16
Muzzle astragal el ol e 17 16 10
" . Didmetengd byl | 7T E, 0, U39 30 20
Y. TenSth ol et . e . |32 30 24
From the extremity of the base ring to
that of the breech mouldings . . .| 12 10 9
From the end of the breech mouldiugs
c bl to the centre of the button ... .{ S0 24 24
o Breadth ef the ovalo, or quarterround| 4 3 3
Of the button . . ..,...| 32 26 26
Diameter- Of theneck . ... . SRR AN e o 22 20
Of the last fillet . . . . .. 48 44 36

The chase girdles are one-fourteenth
part of the chase.

The length of the muzzle is equal to
the diameter of the secopd reinforce ring
inheavy guns; and in medium guns, one-
seventh of the length of the piece. The
diameter of the swell of the muzzle is
equal to the diameters of the second rein-
force rings.

The bottom of the bores of heavy brass
guns is a plain surface, meeting the sides
i a small arc described with the radius
of 1-24th of a calibre; in medium and
light guns they are hemispherical, and
their vents form an angle of 75 degrees
with the axis of the piece; making in
light guns one-third of the calibre, and in
medium one-fourth of the calibre, from
the extremity of the bore.

The vents of heavy guns are a fifth of
an inch in diameter.

In medium and light guns there is a
portion of metal beneath the neck of the
cascable, for receiving the loop of the
elevating screw. The lower part of it is
the arc of a circle, described with a radi-
us equal to the semidiameter of the neck:
of the position of the centre is one-fourth
part of the distance from the extremity
of the breech moulding to that of the but-
_ton, and is one-fourteenth of the diame-
ter of the neck below it.

Medium and heavy guns are cast with
dolphins, by which they are occasionally
suspended, and they consequently should
be placed over the centre of gravity of
them, or rather so that the breech may
preponderate in a small degree.

‘lf
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‘The following Table shews the calibres of English guns of all sorts.

Pounders 42 | 32 | 24

18 | 12

1"

9'6i43

Calibre in inches|7,018]6,110]5,8245,29214,620]4,328 -,60813,204]2,913(2,010)

Table of the length, weight, and calibres

of brass guns, and of the diameter of their

shot, and weight of powder for proof and service.

Brass Guns. pg.:;}d. ‘:E;ivzeg Length, W,f,igtl;["f Calibre. t%?iﬂi fzz%z'?\%l:
il oz. | ft. in. [ct. gr. b in, m. b,  o0x.
r 42 |31: 8 9:6[61:0: 0]7,018] 6,68 | 14: 0
24 [ 21: 12 9:6 [53:0: 9582/ 554 ]| 8: 0
12 [ 12: 0/ 9:0(29:0: 04,623 | 4,40 | 4: 0
Heavy..<| 9 | 9: 0/9:0(26:0: 0/4,200{ 400 | 3: 0
6 | 6: 0/8:01(19:0: 0/3,668| 3,48 | 2: 0
3| 3: o7:0{11:2: 029131277 | 1: o
U 13 1: 86:0{5:2: 0/2310{22 | 0: 8
1 24 y18: ois:o 40:1:21]5,824| 545 | 8: 0
Medium.i 12 9: 0f 6:6[21:0:14/4,623| 4,40 | 4: 0
L 6 | 6: 0/ 5:0[10:1:12/3,668| 3,48 | 2: 0
% [10: 0 5:6 [16:1:12) 5824 554 | 8: 0
{ 12 1 6: 0 5:0[8:3:18/4,623( 4,40 | 4: 0

Light . . :
6 ‘ 3: 0/ 4:6{4:3:14/3,668 3,8 | 2: 0
3| 1: ol3:612:3: dgos|2m | 1: o

N. B. The above charges for service are established by the Board of Ordnance,
sut in actual service they are commonly reduced to a third of the weight of the shot.

From the following dimensions of the
wheels and axles of an heavy 12 pound-
er and of a light six pounder, some idea
may be formed of the proportion of other
parts of their carriages, and also of those
of pieces of artillery of the other rates.

Heavy ) Light6
12 pounder.| pounder

S feo in. |ft. in.
Diameter of the wheel |4 : 9,500/4: 5,
Height of the axletree {1 : 8,250[0:6,
Thickness of ditto . . |0: 6,625[0: 5,250
Lengthof ditto . ... |6: 8, [5:3,

The bed of the 12 pounder is 3 feet 3
inches in length.

The most usual mode by which eannon
are discharged is, by applying a kindled
match to the touch-hole. Locks. on a si-
milar principle to musket locks,have been
tried in sea service, and have been found
to perform very well, but their use is by
no means general.

A very great improvement has been
made in matches by M. Leroy, who has
found that small rods of lime-tree, and
some other soft woods, prepared with in-
fusion of nitrate of lead, or nitrate of cop-
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per, form matches much superior to the
common sort. For the method of making
them, see the articles Marce and Port-
FIRE.

For the construction of iron guns for
battering pieces, and garrison and ship
guns, mortars, howitzers, and for other
particulars relative to artillery in general,
see the articles Canxox, MorTars, How-
1TZERS, GUNNERY, and PROJECTILES.

1t would appear, at a superficial view,
that the adoption of cannon and gunpow-
derin war had rendered it more bloody
and destructive than the method of fight-
ing and the arms formerly in use ; but the
reverse of this will be found in reality to
have taken place. The chief contest in
modern warfare is for posts and stations,
where artillery can have such command
of the adjoining ground, as to give a ma-
terial superiority ; and as the chief com-
bat is carried on from a distance, on a re-
verse of fortune the defeated have more
opportunities of safe retreat. Hence
mere extermination of an enemy ceases
to be the ultimate design of war: when
a post is seized, those under its influence
no longer think of contending ; the odds,
against their success, are so excessive,
that it ceases to be any disgrace to yield,
and those become prisoners of war, who,
in the ancient warfare, must have been
devoted to massacre. In the history of
remote periods, we often read of 200,000
or more men entering the field of battle,
and not more than a dozen or two escap-
ing alive, and in a few instances not even
so many. Such sanguinary terminations
to engagements never now occur, and
it often Eappens, thatin a long campaign
not more lives are lost than formerly have
perished in a single battle.

The following observations of Dr. Smith
on the subject shew still more the advan-
tage to mankind in general of the use of
cannon, and other modern instruments
of war.

“In modern war, the great expense of
fire-arms gives an evident advantage to
the nation which can best afford that ex-
pense; and consequently to an opulent
and civilized over a poor and barbarous
nation. In ancient times, the opulent and
civilized found it difficult to defend them-
sclves against the poor and barbarous na-
tions. 1In modern times, the poorand bar-
barousfindit difficult to defend themselves
against the opulent and civilized. The in-
vention of fire-arms, an invention which
at first sight appearsso be so pernicious, is
certainly favourable both to the permanen-
cy and to the extension of civilization.

This circumstance alone reduces the
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Tartar hordes to comparative insignifi-
cance, who in ancient times were so
formidable to the civilized world : who
more than once have reduced it to pri-
mitive ignorance and barbarity, by the in-
discriminate destruction of men of science.
and artists ; and whose numbers, which
have procured that part of the world they
inhabit the name of the officina gentium,
might be still an object of terror, but for
the use of cannon.

ArTiLLERY, flying, a species of it call-
ed so from the celerity with which it is
moved from station to station.

Seats are contrived in the carriage and
limbers of guns of this sort for the men
who work it, and a sufficient number of
horses are added to carry the whole at a
gallop, when the ground will admit of
this pace. Each horse is in general rode
by a separate driver, and the men are all
trained either to drive or work the gun,
as occasion may require.

Flying artillery were first used by the
French, shortly after their revolution,
and materially assisted them in some of
their most signal victories. Their use has
now become general in Europe, and may
be cxpected to increase.

ARTIST, in ageneral sense, a person
skilled in some art ; or, according to Mr.
Harris’s definition, a person possessing an
habitual power of becoming the cause of
some effect, according to a system of va-
rious and well-approved precepts. In this
sense, we say, an excellent, a curious
artist. The pre.eminence is dispited be-
tween ancient and modern artists, especi-
ally as to what relates to sculpture, paint-
ing, and the like.. At Vicenza, we are
told of a privilege granted to artists,
like that of clergy in‘England; in virtue
of this, criminals adjtidged to death save
their lives, if they can prove themselves
the most excellent and consummate
workmen in any useful art. This benefit
is allowed them in faverem artis, for the
first offence, except for some particular
crimes, of which coining is one. The
exception is just, since here the greater
the artist, the more dangerous the person.
Evelyn’s Disc. of medals, ch. vii. p. 237,
&c. Artists are persons who practise
those arts which must necessarily be
combined with a considerable degree of
science, distinguishing them from suchas
are properly artizans or mechanics. Ar-
tists are, particularly, those who study and
effect what are termed the polite arts, é. e.
painting, sculpture, and architecture, to
which may be added engraving. It ap-
pears that all civilized nations in every
age have produced artists, and that with

F :
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a degree of excellence, gencrally an-
swerable to their civilizationand opulence.
In every nation where the arts have
flourished, the artists have made but rude
essays, and by degrees they have been
nurtured up to excellence, except in
such instances where they have been
transplanted, as from Greece to Rome.
1t is universally acknowledged respecting
statuary and architecture, that ancient
Greece has produced the best artists in
the world ; their works, which have es-
caped the ravages of time, are the stand-
ing monaments of their fame, and are
still considered as the models of perfec-
tion ; therc is, however, an uncertainty,
whether their painters were equally skill-
ed with their statuaries. With some
reason, many judicious persons have sup-
posed they were not; while others con-
tend, that so much excellence produced
in one branch must have contemporary
artists, who would excel in the other also.
While we cannot doubt of the geniusofthe
Grecian artists, and of their ability to pro-
duce works of excellence, yet it may not
be allowed, that this argument will be
found to be so conclusive as it may at first
appear, since Chinese and Indian models
are found in a more perfect state than
cither their drawings or paintings. When
the Goths overran Italy, the arts were de-
stroyed ; and, with Grecian architecture,
painting and sculpture lay in one common
grave forgotten, until they revived under
some artists in the twelfth and thirteenth
centuries, who ought not to be named as
artists, but for the succeeding effects to
which their efforts prepared the way,
and in a short time after produced Mi-
chael Angelo, Raphael, Correggio, Titian,
Algardi, Bernini, &c. painters, sculptors,
and architects, to whose works the living
artists are almost as much indebted, as
these illustrious characters were to the
ancient monuments they dug from the
ruins of old Rome. See Arrs, fine.
ARTOCARPUS, in botany, bread.fruit
tree. Class, Monoecia Monandria. Male
flowers, cal. none; ament cylindrical, all
covered with florets; cor, to each two
petals, oblong, concave, blunt, villose ;
stam. filaments single, within each corolla,
filiform, the length of the corolla; anther
oblong. Female flowers, on the same
tree : cal. and corolla none; pist. germs
very many; connected into a globe, hex-
angular style 1o each, filiform; stigma
single, or two, capillary, revolute ; per.
fruit ovate, globular, compound, muricate;
seed for each germ solitary, oblong, co-
vered with a pulpy aril, placed on an
pvate receptacle. There are but two
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species : 1. A, incisa, which is the thicky
ness of a man, and upwards of 40 feet
high : the trunk is upright; the wood
soft, smooth, and yellowish ; the inner
bark white, composed of a net of stiffish
fibres, the outer bark smooth, but full of
chinks, pale ash-colour, with small tuber-
cles thinly scattered over it. Wherever the
tree is wounded, it pours out a glutinous
milky liquor. ' The branches form an am-
ple almost globular head; the lower ones,
which are the longest, spring from the
trunk, 10 or 12 feet above the ground,
speading almost horizontally, scattered,
and in a sort of whorl; twigs ascending,
bearing flowers and fruit at their ends.
In captain Cook’s voyage it is observed,
that the bread-fruit tree is about the size
of a middling oak ; its leaves are fre-
guently a foot and a half long, oblong,

eeply sinuated, like those of the fig-tree,
which they resemble in consistence and
colour, and in exuding a milky juice
when broken. The fruit is the size and
shape of a child’s head, and the surface is
reticulated not much unlike a truffle; it
is covered with a thin skin, and has a core
about as big as the handle of a small
knife ; the eatable part lies between the
skin and core; it is as white as snow,
and of the consistence of new bread. It
must be roasted before it is eaten, being
first divided into three or four parts; its
taste is insipid, with a slight sweetness,
somewhat resembling that of the crumb
of wheaten bread mixed with the Jeru-
salem artichoke. The fruit not being in
season all the year, there is a method of
supplying this defect, by reducing it to
sour paste, called makie; and besides
this, cocoa nuts, bananas, plantains, and a
great variety of other fruits, come in aid
of it. This tree not only supplies food,
but also clothing, for the bark is stripped
off the suckers and formed into a kind of
cloth. To procure the fruit for food costs
the Otaheiteaus no trouble or labour but
climbing a tree ; which, though it should
not indeed shoot up spontaneously, yet,
as captain Cook observes, if a man plant
tentrees in his life time, he will as com-
pletely fulfil his duty to his own and fu-
ture generations, as the native of our less
temperate climate can do by ploughing
in the cold winter, and reaping in the
summer’s heat, as often as these seasons
return ; even if, after he has procured
bread for his present household, he
should convert a surplus into money, and
lay it up for his children. But where the
trees are once introduced in a favourable
soil and climate, so far from being obliged
to renew them by planting, it seems pro-



ARTOCARPUS.

bable that the inhabitants will rather be
under the necessity of preventing their
progress ; for young trees spring abun-
dantly from the roots of the old ones,
which run along near the surface. Ac-
cordingly they never plant the bread-fruit
tree at Otaheite. The bread-fruit is dis-
tinguished into that which is destitute of
seeds, and that in which seeds are found.
The natives of Otaheite reckon at least
eight varieties of trees which produce the
former. This most useful tree is distri-
buted very extensively over the East In-
dian continent and islands, as well as the
innumerable islands of the South Seas.
In Otaheite, however, and some others,
the evident superiority of the seedless
variety for food has caused the other to be
neglected, and it is consequently almost
worn out. 'We are informed by Captain
King, that in the Sandwich islands these
trees are planted and flourish with great
luxuriance on rising grounds; that they
are not indeed in such abundance, but
that they produce double the quantity of
fruit which they do on the rich plains of
Otaheite ; that the trees are nearly of the
same height, but that the branches begin
to strike out from the trunk much lower,
and with greater luxuriance ; and that the
climate of these islands differs very little
from that of the West Indian Islands,
which lie in the same latitude. This re-
flection probably first suggested the idea
of conveying this valuable tree to our is-
landsin the West Indies. For this purpose
his Majesty’s ship the Bounty sailed, for
the South Seas, on the 23d of December,
1787, under the command of lieutenant
William Bligh. But a fatal mutiny pre-
vented the accomplishment of this bene-
volent design. His Majesty, however,
not discouraged by the unfortunate event
of the voyage, and fully impressed with
the importance of securing so useful an
article of food as the bread-fruit to our
West Indian islands, determined, in the
vear 1791, to employ another ship for a
second expedition on this service; and,
in order to secure the success of the voy-
age as much as possible, it was thought
proper that two vessels should proceed
together on this important business. Ac-
cordingly, a ship of 400 tons, named the
Providence, was engaged for the purpose,
and the command of her given to captain
Bligh ; and a small tender, called the As-
sistant, commanded by lieutenant Na-
thaniel Portlock. Sir Joseph Banks, as
in the former voyage, directed the equip-
ment of the ship for this particular pur-
pose. Fwo skilful gardeners were ap-

pointed to superintend the trees and
plants, from their transplantation at Ota-
heite, to their delivery at Jamaica; and
captain Bligh set sail on the 2d of August,
1791. The number of plants taken on
board at Otaheite was 2634, in 1281 pats, _
tubs, and cases; and of these 1151 were
bread-fruit trees. When they arrived at
Coupang, 200 plants were dead, but the
rest were in good order. Here they pro-
cured 92 pots of the fruits of that coun-
try. . They arrived at St. Helena with 830
fine bread-fruittrees, besides other plauts.
Here they left some of them, with differ-
ent fruits of Otaheite and Timor, besides
mountain rice and other seeds ; and from
hence the East Indies may be supplied
with them. On their arrival at St. Vin-
cent’s they had 551 cases, containing 678
bread-fruit trees, besides a great number
of other fruits and plants, to the number
of 1245. Near half this cargo was depo-
sited here, under the care of Mr. Alexan-
der Anderson, the superintendant of his
Majesty’s botanic garden, for the use of
the Windward islands: and the remain-
der, intended for the Leeward islands, was
conveyed to Jamaica, and distributed as
the Govenor and Council of Jamaica
were pleased to direct. The exact num-
ber of bread-fruit trees brought to Ja-
maica was 352, out of which five only
were reserved for the botanic garden at
Kew. Though the principal object of
this voyage was to procure the bread-
fruit tree, yet it was not confined to this
only ; for the design was, to furnish the
West Indian Isles with the most valuable
productions of the South Seas and the
East Indies. Captain Bligh had the satis-
faction, before he quitted Jamaica, of see-
ing the trees which he had brought, with
so much success, in a most flourishing
state ;. insomuch that no doubt remained
of their growing well, and speedily pro-
ducing fruit; an opinion which subse-
quent reports have confirmed. But though
the fruit has been produced in great
abundance, it is said not yet to have arriv-
ed at that high state of perfection in which
it is described to be at Otaheite. Thun-
berg sent seeds of the East Indian bread-
fruit tree from Batavia to the botanic gar-
den at Amsterdam, in 1775. In 1777, he
sent some small living plants; and the
year following, he brought with him to
Europe a great number of plants, both of
this and the following species. But the
true seedless sort, from the South Seas,
was first introduced into the islands of
St. Vincent and Jamaica, and into the bo-
tanic garden at Kew, by captain Bligh,in
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1793. The bread-fruit, when perfectly
ripe, is pulpy, sweetish, putrescent, and
in this state 13 thought to be too laxative ;
but when green it is farinaceous, and es-
teemed a very wholesome food, either
baked under the coals, or roasted over
them. The taste is not unlike that of
wheaten bread, but with some resem-
blance to that of Jerusalem artichokes, or
potatoes. It was mentioned before, that a
sort of cloth was made of the inner bark :
to this we may add, that the wood is used
in building boats and houses; the male
catkins serve for tinder; the leaves for
wrapping their food in, and for wiping
their hands instead of towels; and the
Jjuice for making bird-lime, and as a ce-
ment for filling up the cracks of their ves-
sels for holding water. Three trees are
supposed to yield sufficient nourishment
for one person. 2. A. integrifolia, Indian
jacca tree. The East Indian jacca, or
jack tree, is about the same size as the
foregoing, or perhaps larger. The foot-
stalk is somewhat triangular, smooth, and
an inch in length. The fruit weighs 30
pounds and upwards; it has within it
frequently from two to three hundred
seeds, three or four times as big as al-
monds; they are ovate-oblong, blunt at
one end, sharp at the other, and a little
flatted on the sides.

These two species of Artocarpus can-
not be distinguished with certainty, either
by the form of the leaves, or the situa-
tion of the fruit; for the leaves in this
are sometimes lobed as on that; and the
situation of the fruit varies with the age of
this tree, being first borne on the branch-
es, and then on the trunk, and finally on
the roots. The jacca tree is a native of
Malabar, and the other parts of the East
Indies. The fruit is ripc in December,
and is then eaten, but is esteemed difficult
of digestion ; the unripetiuit is also used
pickled, or cut into slices and boiled, or
fried in palm oil. The nuts are eaten
roasted, and the skin which immediately
covers them is used instead of the areca
nut in chewing betel. The wood of the
tree serves for building. No less than 30
varieties of the fruit are enumerated in
Malabar. It was introduced into the royal
botanic garden at Kew, in 1778, by Sir
Edward Hughes, Knight of the Bath.

ARTS, fine. The Fine Arts may be pro-
perly defined those, which, blending ele-
gant ornament with utility, convey in-
tellectual pleasure to the mind, through
the medium of the fancy or imagination.
They are termed elegant or fine arts, not
in opposition to those which are necessary

or useful, but to distinguish them from
such as are necessary or usctul only.

The arts generally distinguished by the
appellation fine are, Poetry, Music, Paint-
ing, Sculpture, and Engraving, with their
several branches. To these we may not
improperly add Dancing, and also Archi-
tecture; for the latter, although in its
origin it was merely appropriated to pur-
poses of utility, has certainly, by its va-
rious proportions, modes, and embellish-
ments, become highly ornamental, and
impressive to the imagination.

It is perhaps scarcely within the scope
of u work of this kind, intended for the
promulgation of the best established doc-
trines on the various branches of human
knowledge, rather than as a receptacle
for novel and dubious conjecture, to dis-
cuss how far the general sense, in which
a term is understood, includesits full and
entire meaning; otherwise it might not
be impossible to shew that many branch-
es of art or science, besides the above
mentioned, have an inseparable connec-
tion with the fine arts; and that, of con-
sequence, their influence at least, if not
their dominion, is much more widely ex-
tended than is commonly supposed.

It between poetry and painting there
really subsist that close affinity which has
been so generally allowed, if they are
daughters of the same parent, if their ob-
ject be the same, the mode by which they
accomplish that object alone different, if
painting is mute poesy, and the poem a
speaking picture, may we not reasonably
conclude that there exists some great
rule, some primary principle, common to
both ; and hope, by tracing the conduct
of the one art, to throw some additional
light on the other ? Perhaps the result of
an investigation upon the nature and
boundaries of the art of poetry would, by
analogy, at once bring us to this conclu-
sion, that it is impossible to define the
precise limits of the fine arts in general,
or what is alone their object.

Although metre or versification be ne-
cessary to constitute what is strictly call-
ed poesy, still it is by all admitted and
felt, that it is the last qualification of a
great poet; and hence a noble author,
(Lord Lansdown) observes, that ¢ Versi-
fication is in poetry what colouring is in
painting, a beautiful ornament.” < But,”
he adds, “ifthe proportions are just, the
posture true, the figure bold, and the
resemblance according to nature, though
the colours happen to be rough, or carve-
lessly laid on, yet the picture shall lose
nothing of its esteem. But if skill in
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versification be the least, what are then
the greater qualities which constitute the
poet? The question 13 easily answered :
those very qualities, which, in a greater or
less degree, are requisite to the forma-
tion of an elegant speaker or writer, on
almost any subject, whether in prose or
verse, with the exception of those of pro-
found or abstruse science. Andindeed
the different species of prosc writers
have, from time to time, made mucii en-
croachments on what is perhaps more
peeuliarly the province of poetry; and
the poets have, as it were in revenge,
adopted so many of those subjects which
belong more properly to prose; that the
chief difference now remaining between
the two parties seems to, be, that the lat-
ter express their thoughts through the
medium of metre or rhyme, and the for-
mer without that ornament. -Who will
deny the title of poet to the authors of
Telemachus and the Death of Abel 7 And
who will deny, that some of those trea-
tises which have employed the ingenuity
of poets, under the title of didactic poems,
would better have attained the object of
instruction and conviclion to the reader,
had they been written in the energetic”
prose of a Bacon, a Swift, or a Johnson ?

That a similitude between poetry and
painting, as before mentioned, really sub-
sists, there can be little doubt ; nor would
it be difficult to point out instances of
productions in each of these arts, as well
as of music, s0 resembling in character, as
to seem, as it were, different emanations
from one spirit, end alike calculated to
excite kindred sensations in the breast of
the hearer or spectator. But, however
close the comparison might have been at
the period when that comparison was first
made, when each art was, in fact, applied
to effect similar purposes, though through
different means, it is certain that, since
the objects of their pursuit have become
more varied and extended, the propriety
of the comparison between them has pro-
portionably diminished.

But if, instead of contenting ourselves
with retracing the old parallel of poetry
with painting, we were to take a wider
range, and consider the arts of design as
amode of conveying ideas, or as analo-
gous 1o language or writing in general,
such an enquiry might lead us to a just
appreciation of their importance, by ex-
hibiting a comprehensive view of the ex-
tent of their powers, and of the modes of
applying those powers, as means for the
attainment of any desired end.

The arts of design we may then consi-
der as alanguage, by which, though all
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things cannot be expressed, many at least
may, in a stronger and clearer manner
than can be effected by any other. And
it is scarcely necessary to add, that all
those arts or sciences, to the comprehen-
sion or practice of which lineation or mo=—
delling is requisite, are more or less de-
pendent on design. *n

The arts of design, or those dependent
on design, may be divided into “three
great classes : arts, simply useful or ne-
cessary ; arts, whose object it is to unite
elegance with utility; and arts, whose
aim is more decidedly to elevate the hu-
man mind, by an appropriate choice of
the most grand and beautiful objects.

Design, so far as it is requisite for the
common purposes of life, as building
dwelling-houses, planning convenient fur-
niture, forming canals, raising aqueducts,
&ec. is a useful, or indeed a necessary art.
Without design, by which the explanato-
ry figures are furnished, the first princi-
ples of geometry and the mathematics,
the foundation of so large a portion of
human knowledge would be unintelligi-
ble. Without design, we should be igno-
rant of the situations and bearings of dif-
ferent countries; without the assistance
of maps and charts, the pilot would be
ignorant what course to steer; nay, the
compass itself may be termed the off-
spring of design. By her means, without
the constant recurrence to dissection, the
physician and surgeon are instructed in
the various situations and appearances of
the bones, veins, nerves, muscles, and
every other part of the human frame ; and,
by her assistance, the visible symptoms of
disorders can be accurately described,
when words would have been inadequate
to the task.

If we consider design as applicable to
those arts, sciences, or manufactures,
whose object it is to combine utility and
instruction with ornament and amuse-
ment, we shall find her province not less
extended. The chair, the sofa, the table,
and the lamp, no longer confined to the
purposes of mere necessity, present them-
selves, adorned with all the graces of
Grecian art, at once the instruments of’
our comfort, and the embellishment of
our apartments. By means of design, we
are trausported to foreign climes; we be-
hold their buildings, processions, dresses,
&ec. : with her assistance, the traveller is
enabled to teach us their customs and
manners, and instruct us in the process
of their manufactures; the deepest re-
cesses of the earth are laid before us, and
the whole animal creation, with the won-
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ders of the deep, are not withheld from
our view.

The arts of design, considered more
strictly as elegant arts, have a no less ex-.
tensive and noble scope : our edifices rise
with majestic beauty; the column, the
obelisk, and the statue, perpetuate the
remembrance of departed worth ; whilst
the picture excites us, by its representa-
tions, to emulate the heroic deeds of for-
mer times, or transports us to the alluring
regions of fancy.

We have perhaps said sufficient to
shew the difficulty, nay, the impossibility,
of defining the precise limits of the fine
arts in general. Ofeach in particular it is
not our intention here to speak, nor shall
we undertake a laborious and unprofitable
inquiry respecting the pretensions of any
one of them to priority of existence or
superiority of rank. Each has its allotted
office, and they journey on, hand in hand,
reciprocally decorating and assisting each
other, the coeval, and perhaps the co-
equal, offspring of the same parent. See
PoETRY, PAINTING, DRAWING, SCULPTURE,
ENeRAVING, ARCHITECTURE, Music, and
Daxcixe.

ARUM, in botany, a genus of plants of
the Monoecia Hexandria class and order.
Spathe one-leafed ; convolute at the base:
spadix cylindrical androgynous, naked
above, bearing the stamina in the middle,
and the germs at the base. There are
three divisions, and upwards of thirty
species. A. without stems ; leaves com-
pound. B. without stems; leaves simple.
C. caulescent. Of the species we notice,
1. A. dracontium, dragon, which has a
large tuberous, fleshy root, which, in the
spring, puts up a straight stalk about 3
feet high, spotted like the belly of a
snake ; at the top it spreads out into
leaves, which are cut into several narrow
segments almost to the bottom; at the
top of the stalk the flower is produced,
which has so strong a scent of carrion,
that few persons can endure it. It grows
naturally in most of the southern parts of
Europe, and is preserved in gardens, to
supply the markets with the roots which
are used in medicine. 2. A. maculatum,
cuckow-pint, wake robin: the common
appellation is lords and ladies, and in Wor-
cestershire it is called bloody men’s fin-
gers. Itis anative of most parts of Eu-
rope, except the very northern ones, in
shady places, and on the banks of ditches:
fiowering in may, The berries ripen at
the close of summer. The root and leaves
of arum, whenrecent, are extremely acrid,
and affect the tongue with a pungency as
if it were pricked with needles. This
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sensation may be alleviated by milk, but-
ter, or oil. When dried, they may be
used for food in case of necessity. The
root, dried and powdered, is used by the
French as a wash for the skin, and is sold
under the name of cypress powder. 3.
A. seguinum, dumb-cane, arum, grows
naturally in the sugar islands, and other
warm parts of America, chiefly in the low
grounds; the plants abound in acrid juice,
so that if a leaf or a part of the stalk be
broken, and applied to the tip of the
fongue, it causes a very painful sensation,
and such an irritation as to prevent a
person from speaking ; hence its name in
Jamaica, where it is said they sometimes
rub the mouths of their negroes with it
by way of punishment. The stalk is used
to bring sugarto a good grain, when the
Jjuice is too viscid, and cannot be brought
to granulate with lime.

ARUNA, in botany, a genus of the Di-
andria Digynia class and order. Gen.
char. calyx four-parted, the divisions re-
flected; berry one-celled, one or two-
seeded, there is but a single species, &
tree with wide spreading branches, found
in Guiana.

ARUNDELIAN marbles, called also the
Parian Chronicle, are supposed to be an-
cient stones, on which is inscribed a chro-
nicle of the city of Athens, engraven in
capital lettersin the island of Paros, one
of the Cyclades, 264 years before the
Christian zra. They are frequently de-
nominated Oxford marbles, and derive
their name either from the Earl of Arun-
del, who procured them out of the east,
or from his grandson, who presented
them to the University of Oxford : in the
former case they are called Arundelian,
and in the latter Oxford marbles. These
and other ancient relics were purchased
in Asia Minor, Greece, and the islands of
the Archipelago, by Mr. William Petty,
who was employed in the year 1624, by
the Earl of Arundel, for the purpose. They
arrived in England about the year 1627,
and were placed in the gardens belong-
ing to Arundel house in London. Hav-
ing excited a considerable share of curi-
osity among the learned, Mr. Selden un-
dertook to explain the Greek inscriptions,
which he did in a small quarto volume,
under the title of ¢ Marmora Arundelia-
na,” containing nearly forty inscriptions,
with annotations. During the civil wars,
these marbles were defaced and much in-
jured, and some of them entirely lost, or
made use of for the ordinary purposes of
building. In 1667, what were left of
these curious remains were presented to
the University of Oxford, when a new
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edition of Selden’s work was published,
with additional notes, by the celebrated
Dr. Prideaux. Mr. Mattaire, in 1731,
gave the public a more comprehensive
view of these marbles, and in 1763, Dr.
Chandler published a new and improved
copy of them, in which he corrected the
errors of the former editors, and supplied
the deficiencies in some of the inscrip-
tions, particularly those of the Parian
Chronicle, by many ingenious conjectures.
These marbles, in their perfect state,
contained a chronological detail of the
principal events of Greece, from the com-
mencement of the reign of Cecrops, in the
year before Christ, 1582, to the close of
the archonate of Diognetus, in the year
264 A.C. The chronicle of the last 90
years is lost, and the others are much de-
faced and corroded, of course the sense
can only be discovered by very learned
and industrious antiquaries, or supplied
by conjectures. Almost every event in
this table, between the destruction of
Troy and the annual magistracy of Athens,
is dated 26 years earlier than in the canons
of Eusebius, and those of other approved
chronologers. These marbles have been
applied to the elucidation of many parts
of ancient history ; but their inconsisten-
oy with other authentic records has de-
preciated their value and use. Their
authenticity has been doubted, and the
question ably discussed by Mr. Robert-
son and Mr. Hewlett, the former being
inclined to give up, and the latter to vin-
dicate, the authenticity of the Parian
chronicle.

ARUNDO, common reed, in botany, a
genus of the Triandria Digynia class of
plants, the calyx of whicﬁ is a glume,
formed of two oblong, acuminated valves,
not aristated, one longer than the other.
The corolla is formed of two valves, of
the length of the cup, of an oblong, acu-
minated figure, with a lanuginous matter
at the base, of the length of the flower;
the corolla adheres to the seed, and
serves as a pericarpium ; the seed is sin-
gle, oblong, pointed, and downy at the
base. There are 14 species, of which we
notice, 1. A. bambos, bamboo-cane, which
has a woody, hollow, round, straight
culm, forty feet high and upwards, simple
and shining ; it grows naturally almost
every where within the tropical regions.
Over a great part of Asia it is very com-
mon. It has been long cultivated here.
Some of the plants have been seen twen-
ty feet high; a strong shoot from the
rogt has been known to grow twenty feet
in five or six weeks. See Bamsoo. 2.A.
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phragmites, the common reed, which
flowers from July to September, and is
common by the sides of rivers, in ditches,
and large standing waters. In autumn,
when the leaves begin to fall, and the
stems are changed brown, it is cut for
making screens in kitchen gardens, and-
for many other uses, as thatching, for
wRich it is more durable than straw; for
ceilings, and to lay across the frame of
wood-work, as the foundation for plaister
floors. The panicles are used by the
country people in Sweden to dye wool
green.

ARUSPICES, or HARUSPICES, an or-
der of priesthood, among the Romans,
that pretended to foretel future events by
inspecting the entrails of victims killed in
sacrifice ; they were also consulted on
occasions of portents and prodigies. It
appears that women were admitted into
this order.

AS, in antiquity, a particular weight,
consisting of twelve ounces; being the
same with libra, or the Roman pound.

As was also the name of a Roman coin,
which was of different matter and weight,
according to the different ages of the
commonwealth.

It is also used to signify an integer, di-
visible into twelve parts, from which last
acceptation it signified a whole inherit-
ance. The as had several divisions, the
principal of which were the uncia, or
ounce, being the twelfth part of the as;
sextans, the sixth part of the as; qua-
drans, the fourth part; triens, the third
part; and semis, half the as, or six
ounces. Bes was two-thirds of the as, or
cight ounces ; and dodrans, three-fourths
of the as. i

ASAF@ETIDA, in chemistry, a gum
resin obtained -from ferula asafcetida, a
perennial plant, which isa native of Per-
sia. When the plant is about four years
old, its roots are dug up and cleaned, and
from their extremity, when cut, a milky
juice exudes, which soon hardens, and
constitutes asafeetida. It comes into this
and other countries in Europe in small
grains, of different colours, hard and brit-
tle. Itstaste is acrid and bitter, its smell
is strongly alliaceous and fetid. Alcohol
dissolves three-fourths of this substance,
and water takes up about one-fourth, if
applied before the spirit. It yields an oil,
when distilled with water and alcohol.
The specific gravity is 1.32.

ASARUM, or Asamasaccs, in botany,
a genus of plants without any flower-
leaves, and belonging to the Dodecandria
Monogynia class of Linnzus. Its fruit is



- ASB

a coriaceous capsule, divided into six
cells, and containing a great many oval
seeds. There are three species. The
common asarabacca is a native of many
parts of Europe, in woods and shady
places, flowering in April and May.
With wus it is found enly in Lancashire.
The root finely powdered excites vomit-
ing; coarsely powdered it purges. The
powder of the leaves is the basis of most
cephalic snuffs, which occasion a consi-
derable discharge of mucus from the nos-
trils without much sneezing.
ASDESTUS, in mineralogy, a species
of the Talc family, well kiown to the an-
cients, who made a kind of cloth from
one of the varieties, which was famous
for its incombustibility. It is found in
primitive mountaius, especially in serpen-
tine, whicli it traverses in veins. 1Itis di-
vided by Werner into four sub-species,
wiz. 1. The elastic asbest, or rock-cork,
which is of a yellowish grey, of various
intensity : occurs sometimes massive,
sometimes in plates, and with imipres-
sions. At first sight it appears to be fine
grained, uneven. Opaque very seldom;
transiucent on the edges; somewhat
elastically flexible ; cracks when handled.
Specific gravity .09 to .068. 2. The ami-
anthus, of a greenish white, passing into
a greenish grey, sometimes blood red.
Massive, also in plates and small veins,
and in capillary crystals. Internally its
lustre is glistening, passing to shining:
fracture parallelly fibrous, and sometimes
a little curved. 1Itis found in primitive
rocks in Sweden, Bohemia, Silecia, Italy,
Hungary, Siberia, France, Spain, and
Scotland. From its flexibility, and its
resisting the effects of fire, it is said to
have been by the ancients woven into a
kind of cloth, in which they wrapped the
bodies of persons of distinction before
they were placed on the funeral pile, that
the ashes might be collected free from
admixture. It was also used for incom-
bustible wicks; ‘but is now considered
only as an object of curiosity. To these
may be addeé, 3. The common asbestus;
and 4. The rock-wood : which differ too
little from the former sub-species to de-
mand particular notice. According to
Cheneviz, the amianthus consists of

Silica . . 59.0
Magnesia 25.0
Lime . 9.25
Alimina . 3.0
Trom: . 07,10 225

98.5
Loss . . . 15

100, —
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ASCARINA, in botany, a genus of the
Dioecia Monandria class and order.
Ament filiform: no corolia. Male, an-
thera worm.shaped, four-grooved : . fe-
male, stigmata three-lobed : drupe, . One
species, in the Society Isles.

ASCARIS, in natural history, a genus
of worms of the order Intesiina. Body
round, elastic, and tapering towards each
exiremity ; heaud with three vesicies;
tail obtuse or subulate ; intestines spiral ¢
milk white and pellucid. There are
about 80 species, sepaiated into divi-
sions, wz. A. infestiig mammalia; B.
found in birds; C. infesting reptites; D.
infesting fish; and I, infcslmg WIS,
A. vernicularis ; hiead subulate; skin at
the sides of the body very finely crenate,
or wrinkled; inhabiis the ntestities of
children and thin people, principally in
the rectum. They are generally found
in considerable numbers, and occasion
many troublesome symptoms, crecping
sometimes up into the stomach. They
are viviparous, and about half an inch
long. The female has a small punctiform
aperture a little below the head, through
which the young are protruded. A. lum-
bricus, inhabits the intestines of thin per-
sons, generally about the ileum, but
sometiines ascends into the stomach, and
creeps out of the mouth and nostrils,
They are frequently very numerous and
vivacious, from twelve to fifteen inches
long : body transparent, of a light yellow,
and with a faint line down the side.
They are oviparous, and distingnished
from the earth worm, in wanting the
fleshy ring below the head, and in having
three vesicles.

ASCENSION, in astronomy, the rising
of the sun or star, or any part of the equi-
noctial with it, above the horizon: is ei-
their right or oblique.

Right ascension is that degree of the
equator, reckoned from the beginning of
Aries, which rises with the sun, or a star,
in a right sphere. It is found by the fol-
lowing proportion. As the radius to the
cosine of the sun or star’s greatest decli-
nation, so is the tangent of the distance
from Aries to Libra to the tangent of
right ascension.

Oblique ascension is that degree and
minute of the equinoctial, counting from
the beginning of Aries, which rises with
the centre of the sun, or a star, or which
comes to the horizon at the same time as
the sun orstar in an oblique sphere. _In
order to find the oblique ascension, we
must first find the ascensional difference.

The arch of right ascension coincides
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with the right ascensionitself, and is the
same in all parts of the globe. The arch
of oblique ascension coincides with the
oblique ascension, and changes according
to the latitude of the places.

The sun’s right ascension in time is use-
ful to the practical astronomer in regular
observatories, who adjusts his clock by
sideral time. It serves also for convert-
ing apparent into sideral time; ase. g.
that of an eclipse of Jupiter’ssatellites, in
order to know at what time it may be ex-
pected to happen by his clocks. For this
purpose the sun’s right ascension at the
preceding noon, together with the in-
crease of right ascension from noon, must
be added to the apparent time of the
phenomenon set down in the ephemeris.
The sun’s right ascension in time serves
also for computing the apparent time of
a known star’s passing the meridian : thus,
subtract the sun’s right ascension in time
atnoon from the star’s right ascension in
time, the remainder is the apparent time
of the star’s passing the meridian nearly;
from which the proportional part of the
daily increase of the ‘sun’s right ascen-
sion from this apparent time from noon
being subtracted, leaves the correct time
of the star’s passing the meridian. The
sun’s right ascension in time is also useful
for computing the time of the moon and
planets passing the meridian. The prac-
tical method of finding the right ascen-
sion of a body from that of a fixed star,
by a clock adjusted to sideral time, is
this : let the clock begin its motion from

» Oh O/ 07 at the instant the first point of
Aries is on the meridian; then, when
any star comes to the meridian, the clock
would shew the apparent right ascension
of the star, the right ascension being esti-
mated in time at the rate of 15° an hour,
provided the clock was subject to no
error ; because it would then shew at any
time how far the first point of Aries was
from the meridian. But as the clock is
liable to err, we must be able at any time
to ascertain its error, or the difference
between the right ascension shewn by
the clock, and the right ascension of that
point of the equator which is at that time
on the meridian. To do this we must,
when a star, whose righ ascension is
known, passes the meridian, compars its
apparent right ascension with the right
ascension shewn by the clock, and the
difference will shew the error of the
clock. E. g. Let the apparent right
ascension of Aldebaran be 45 23 507, at
the time when its transit over the meri-
dian is observed by the clock; and sup-
pose the time shewn by the clock to-be
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4h 23/ 527, then there is an error of 2"
in the clock, as it gives the right ascen-
sion of the star 2 more than it ought,
If the clock be compared with several
stars, and the mean error taken, we shall
have more accurately the error at the
mean time of all the observations. These
observations being repeated every day,
will give the rate of the clock’s going, or
shew how much it gains or loses. The
error of the clock and the rate of its going
being thus ascertained, if the time of the
transit of any body be observed, and the
error of the clock at the time be applied,
we shall have the right ascension of the
body. This is the method by which the
right ascension of the sun, moon, and pla-
nets, are regularly found in observatories.
To find the right ascensions mechanically
by the globe, see GLoBES, the use of. The
arch of right ascension is that portion of
the equator intercepted between the be-
ginning of Aries and the point of the
equator which is in the meridian : oritis
the number of degrees containéd in it.
This coincides with the right ascension
itself. The right ascension 1s the same in
all parts of the globe. We sometimes
also say, the right ascension of a point of
the ecliptic, or any other point of the
heavens. The right ascension of the
mid heaven is often used by astronomers,
particularly in calculating eclipses by the
nonagesimal degree ; and it denotes the
right ascension of that point of the equa-
tor which is in the meridian, and is equal
to the sum of thesun’s right ascension
and the horary angle or true time, re-
duced to degrees, or to the sum of the
mean longitude of the sun and mean time.

ASCENSIONAL difference, the differ-
ence between theright and oblique ascen-
sion in any point of the heavens; oritis
the space of time that the sun rises or
sets before or after six o’clock.

The ascensional difference may be
found by this proportion, viz. As the ra-
dius is to the latitude of the place, so is
the tangent of the sun’s declination to the
sine of the ascensional difference ; by
subtracting of which from the right as-
cension, when the sun is in the northern
signs, and adding it, when the sun isin
the southern ones, you will find the ob-
lique ascension. :

ASCENT of fluids, is particularly un-
derstood of their rising above their own
level, between the surfaces of nearly con-
tiguous bodies, or in slender capillary
glass tubes, or in vessels filled with sand,
ashes, or the like porous substances.
This effect happens as well in vacuo as in
the open air, and in ¢rooked as well as

oEy
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straight tubes. Some liquors, as spirit of
wine and oil of turpentine, ascend with
greater celerity than others ; and some
rise after a different manner from others.
Mercury does not ascend at all, but ra-
ther subsides. Upon the same principle,
two smooth polished plates of glass, me-
tal, stone, or other matter, being so dis-
posed as to be almost contiguous, have
the effect of several parallel capillary
tubes; and the fluid rises in them ac-
cordingly : the like may be said of a ves-
sel filled with sand, &c. the divers little
interstices of which form asit were akind
of capillary tubes : so that the same prin-
ciple accounts for the appearance inthem
all. Andto the same may probably be
ascribed the ascent of the sap in vegeta-
bles. Thus Sir I. Newton says, if a large
pipe of glass be filled with sifted ashes,
well pressed together, and one end
dipped into stagnant water, the fluid will
ascend slowly in the ashes, so as in the
space of a week or fortnight to reach the
height of 30 or 40 inches above the stag-
nant water. This ascent is wholly owing
to the action of those particles of the
ashes which are upon the surface of the
elevated water; those within the water
attracting as much downwards as up-
wards : it follows, that the action of such
particles is very strong; though, being
lessdense and close than those ofthe glass,
their action is notequal to that of glass,
which keeps quicksilver suspended to
the height of 60 or 70 inches, and there-
fore acts with a force which would keep
water suspended to the height of about
60fecet. By the same principle a sponge
sucks in water: and the glands in the bo-
dies of animals, according to their several
natures and dispositions, imbibe various
juices from the blood. If a drop of oil,
water, or other fluid, be laid on a glass
plane perpendicular to the horizon, so as
to stand without breaking or running off,
and another plane inclined to the former,
so as to meet at top, be brought to touch
the drop, then will the drop break, and
ascend towards the touching end of the
planes ; and it will ascend the faster in
proportion as it is higher, because the
+ distance between the planes is constantly
decreasing. After the same manner the
drop may be brought toany part of the
planes, either upward or downward, or
sideways, by altering the angle of inclina-
tion. Lastly, if the same perpendicular
planes be so placed as that two of their
sides meet, and form a small angle, the
othertwo only being kept apart by the
interposition of some thin body, and thus
immerged in a fluid tinged with some co-
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lour, the fluid will ascend between the
plaues, and this the highest where the
planes are nearest, so as to form a curve
line which is found to be a just hyberpo-
la, one of the asymptotes whereof is the
line ofthe fluid, the other being a line
drawn along the touching sides. The
physical cause in all these phenomena is
the same power of attraction.

ASCIDIA, in natural history, a genus
of worms, of the order Mollusca. Body
fixed, roundish, with two apertures,
generally placed near the upper end, one
beneath the other. There are more than
40 species found in the sea, adhering by
their base to rocks, shells, and other sub-
marine substances. They are more or
less gelatinous, and have the power of
squirting out the water which they take
in. Some of them are esculent, most of
them sessile, though afew are furnished
with a long stalk, or tubular stem. They
alternatelycontractand dilate themselves,
and are often found in great numbers ad-
hering to the bottoms of ships.

ASCII, among geographers, an appel-
lation given to those inhabitants of the
earth, who, at certain seasons of the year,
have no shadow : such are all the inhabi-
tants of the torrid zone, when the sun is
vertical to them.

ASCIUM, in botany, a genus of the Po-
lyandria Monogynia classand order. Cha-
racter: calyx five-leaved; petals five;
berry-four celled, with two seedsin each.
One speciesin Guiana, atree 80 feet high.

ASCLEPIAS, swallow-wort,in botany, a
‘genus of the Pentandria Digynia class of’
plants, the calyx of which is a permanent
perianthium, divided into five acute and
small segments: the corolla consists of a
single petal, divided into five deep seg-
ments at the mouth ; and 1ts fruit consists
of two follicles or vaginz, containinga
great number of imbricated seeds, wing-
ed with down. There are about 40 spe-
cies. The swallow-worts are either shrubs
or tall upright perennial herbaceous
plants; milky and poisonous, or least
acrid. The flowers are borne on solitary
peduncles, several together in umbels,
and surrounded with a many leaved in-
volucre. They are verysingular in their
structure. Flies, in searching for the ho-
ney in the nectary, are frequently caught
by the legs, and are not able to extricate
themselves. A. syriaca is a native of
North America, where the tender shoots
are eaten as we eat asparagus. The flow-
ers are so odoriferous as to make it very
agreeable to travel in the woods, especial-
ly in the evening. They make a sugar
of them in Canada, gathering themin the
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worning, when they are covered with
dew. Poor people collect the cotton from
the pods, and fill their beds with it.

ASCOBOLUS, a genusof the Crypto-
gamia Fungi. Fungus semi-spherical, con-
taining oblong vesicles, somewhat im-
mersed in its disk, which eject the sceds
with an elastic force.

ASCOPHORA, a genus of the Crypto-
gamia Fungi. Fungus erect, on a seta-
ceous stalk ; head globular-oblong; in-
flated, opake, elastic, bearing the seeds
externally. There are seven species, and
two divisions. A. clustered on a com-
mon receptacle. B. detached.

ASCYRUM, in botany, a genus of plants
with a rosaceous flower, and an oblong
capsular fruit, formed of two valves, and
containing a number of small, roundish
seeds. It belongs to the Polyadelphia
Polyandria class of Linnzus, and is so
nearly allied to the Hypericum, that
Tournefort makes it the same genus;
from which, however, it is distinguished
by having only four petals, whereas the
hypericum has five.

ASH, in botany. See FravInvs.

ASILUS, in natural history, a genus of
insects of the order Diptera. Essential
character : mouth with a straight, horny,
bivalve snout. The most common Euro-
pean species of asilus is the A. caraboni-
formis, a moderately large insect, nearly
equalling a hornet in length, but of a
much more slender and sharpened form =
the head and thorax are of a ferruginous
colour: the eyes black : the upper half
of the abdomen velvet black ; the lower
half bright orange colour; the whole
having a bright silky or downy surface :
the wings are a dull yellow brown, and
marked on their inner edge by several
dusky triangular dashes or spots. Though
of a somewhat formidable aspect, this
insect is incapable of piercing with any
degree of severity. It preys on the smaller
kind of insects, and proceeds from a
smooth, white, subterraneous larva, of
lengthened shape, and destitute of legs:
the pupa resembles that of the tipula.
There are seventy species.

ASPALATHUS, aspalath, in botany, a
genus of the Diadelphia Decandria class
of plants, the calyx ef which consists of a
single-leafed perianthium, divided into
five segments: the corolla is papiliona-
ceous ; the fruit is a roundish, turgid,
unilocular, bivalve pod ; the seed is sin-
gle, and frequently kidney-shaped. Ac-
cordinig to Martyn there are 37 species;
but Gmelin has enumerated nearly double
that number. The plants of this genus,
with few gxceptions, arg natives of the

ASP

€ape of Good Hope. They are shrubby,
or at lesst under-shrubs. The leaves are
simple : the flowers mostly yellow. They "
may be propagatedhere by seeds brought
from the Cape.

ASPARAGIN, a name given to a lately
discovered juice of asparagus, which was
discovered by expression and evapora-
tion, ' Various crystals gradually make
their appearance, and among others
crystals of asparagin, easily separated
from the rest on account of their colour
and figure. The crystals are white and
transparent, and have the figure of rhom-
boidal prisms : it is hard and brittle, and
its taste is cool and slightly nauseous, so
as to occasion a secretion of saliva. It dis-
solves in hot water, but not in alcohol.
The aqueous solution does not affect ve-
getable blues. Neither infusion of galls,
acetate of lead, oxalate of ammonia, muri-
ate of barytes, nor the hydro-sulphurat,
occasion any change in it. When triturat-
ed with pot-ash, no ammonia is disengag-
ed. When heated it smells, and emits pe.
netrating vapours, affecting the eyes and
nose like the smoke of wood. Nitric acid
dissolves it with the evolution of nitrous
gas. These properties distinguish it from
all other vegetable substances.

ASPARAGUS, in botany. Class, Hex-
andria Monogynia. Gen. char. cal. none;
cor. petals, six, cohering by the claws,
oblong, erected into a tube, three alter-
nately interior, permanent; stam. fila-
ments six, filiform, inserted into the pe-
tals, erect, shorter than the corolla; an-
thers roundish ; pist. germ. turbinate,
three-cornered ; style very short; stig-
ma a prominent point; perberry globu-
lar, umbilicated with a point, three-cell-
ed ; seeds two, round, angular on the in-
side, smooth.

Asrparacus, in gardening, comprehends
one of the most valuable esculent vegeta-
bles of the kitchen-garden; it has erect,
herbaceous stalks, three or four feet in
height, and very fine bristly leaves: it is
a perennial fibrous-rooted vegetable, the
roots being of many years duration, but
the tops or stalks annual. The plants be-
ing raised from seed, after having ac-
quired a period of three or four years
growth, produce proper sized asparagus,
of which the same roots furnish an annual
supply for many years, continuing to rise
in perfection for six or eight weeks in the
summer season ; the shoots afterwards run
up to stalksand flowers, and perfect seeds
in autumn. But, besides the crop raised in
the summer season, it may alsobe obtain-
ed in perfection during the winter, and
early in the spring, by the aid of hot-beds.
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Asparagus is always three years at least
from the time of sowing the seed, before
the plants obtain strength enough to pro-
duce shoots of due size for the table ; that
is, one year in the seed-bed, and two af-
ter being transplanted, though itis some-
times three or four years after planting
before they produce good full-sized
shoots. But the same bed or plantation
will continue producing good asparagus
ten or twelve years, and even endure fif-
teen or twenty years. However, at that
age the shoots are generally small, and
the whole annual produce inconsiderable.
A new plantation should, therefore, be
made every eight, ten, or twelve years,
as may be judged necessary. When new
plantations of asparagus are required to
be raised in the quickest manner for use,
it should be done by purchasing ready-
raised year-old plants of the nursery-men
or kitchen-gardeners, asinthis way a year
may be gained.

AsparacUs, in chemistry. This plant
has been lately analyzed: the filtered
juice had the appearance of whey, and
reddened the infusion of litmus. When
heated, it deposited flakes, which were
considered as albumen. When left a long
time to evaporate in the open air, a quan-
tity of asparagin, and of saccharine mat-
ter, having the appearance of manna, se-
parated in crystals. See ASPARAGIN.

ASPARAGUS sfone, in mineralogy, found
only at Caprera in Murcia, a province of
Spain, which hasbeen considered by some
French chemists as acrysolite. Colour,
asparagus-green, sometimes passing to a
greenish-white, or pistachio-green, some-
times between orange and yellowish
brown ; always crystalized in equiangu-
lar six-sided prisms; frangible, brittle.
Specific gravity 3.09. It dissolves in the
nitrous acid with effervescence, butdoes
not exhibit a phosporic light when laid
on coals. [Its constituent parts are,

Hne® 11 T8 W
Phosphoric acid 45.72
99.04

ASPERUGO, in botany, a genus of the
Pentandria Monogynia class of plants, the
flower of which consists of one rotated
petal, divided into several segments at
the limb ; and its calyx, which is divided
like the flower petal, contains the seeds,
which are four in number, and of a
roundish compressed figure. There are
Lwo species.

ASPERULA, woodruffe, in botany, a
genus of the Tetrandria Monogynia class
of plants, the flower of which consists of
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one petal, divided into four segments at
the imb ; and its fruit is composed of two
roundish, dry berries, adhering together,
in each of which is a single seed of the
same roundish shape.

There are eleven species. The com-
mon sweet-scented woodruffe is a native
of many.parts of Europe, in woods and
shady places. The scentis pleasant, and,
when dried, diffuses an odour like that
of vernal grass. It gives a grateful fla-
vour to wine; and when kept among
clothes, it not only imparts an agreeable
perfume to them, but is said to preserve
them from insects.

ASPHALTUM, in chemistry, one of the
proper bitumens, found in great abun-
dance in different countries, especially in
the island of Trinidad, on the shores of
the Red Sea, and in Albania, where it is
found invast strata. It issupposed that
it was first liquid, and that it acquired
solidity by exposure to the air. Its colour
is black, with a shade of brown, red, or
grey. Its specific gravity varies. That
of Albania, as ascertained by Klaproth,
was 1.20; but it was somewhat contami-
nated with earth. Kirwan, in purer spe-
cimens, found the specific gravity to vary
from 1.07 to 1.16. Klaproth has lately
published an analysis of the asphaltum of
Albania. He found it insoluble, both in
acids and alkalies, as also in water and
alcohol; but soluble in oils, petroleum,
and sulphuric ether. Five parts of recti-
fied petrolenm dissolved one part of as-
phaltum without the assistance of heat,
and formed a blackish brown solution,
which, by gentle evaporation, left the as-
phaltum in the state of a black brown
shining varnish. The solution in ether
was of a pale brown red colour; and
when evaporated, the asphaltum remain-
ed in the state of a semifluid substance,
of areddish colour, still insoluble in al-
cohol. A hundred grains of this asphal-
tum being distilled in a retort, by a heat
gradually raised to redness, yielded the
following products.

Grains.
Heavy inflammableair . . . . . 16
A light brown fluid oil . 32

‘Water slightly tainted with ammonia 6

Charcoall 7 sselaity - .
Ashes . . 16
100

These ashes consisted chiefly of silica
and alumina, with some iron, lime, and
manganese. The asphaltum found in Al-
bania is supposed to have constitutedthe
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chiefingredient of the Greek fire. The
Egyptians are said to have employed this
bitumen in embalming. It was called,
mumia mineralis. The ancients inform
us that it was used instead of mortar in
building the walls of Babylon. The Ara-
bians still use a solution of it in oil to be-
smear their horse harness, to preserve it
from insects. Buildings are said to be
constructed with this pitch; and Peter
de Vol mentions, that he examined very
old buildings, the stones of which were
cemented by means of mineral pitch ; and
which were still firm and good. Asphal-
tum is seldom absolutely pure; for when
alcohol is digested on it, the colour of the
liquid becomes yellow, and, by gentle
evaporation, a portion of petroleum is se-
parated. Mineral tar seems to be nothing
else than asphaltum containing a still
greater proportion of petroleum. When
alcohol is digested on it, a considerable
quantity of that oil is taken up ; but there
remains a black fluid substance like melt-
ed pitch, not acted upon by alcohol, and
which therefore appears to possess the
properties of asphaltum, with the excep-
tionof not being solid. By exposure to
the air, it is said to assume gradually the
state of asphaltum.

ASPHODEL, in botany, a genus of the
Hexandria Monogynia class of plants, the
flower of which 1s liliaceous, consisting
of asingle petal, divided into six seg-
ments; and its fruit is a globose-trilocu-
lar capsule, containing a number of trian-
gular seeds, gibbous on one side.

According to Martyn, there are three
species, The yellow asphodel is a native
of Sicily. Of the white, there are im-
mense tracts of land in Apulia covered
with it, for the purpose of feeding sheep.
The onion-leaved asphodel is an annual,
that grows naturally in France, Spain,
and the island of Crete. The yellow and
white are pretty ornaments for a flower
garden, and cultivated with very little
trouble. They may be propagated with
seeds, which should be sown soon after
they are ripe.

ASPHYXIA, inmedicine, a term which
signifies want of pulsation, and is used to
denote apparent death. Such suspen-
sions of the vital actions are referred by
Cullen to apoplexy and syncope. See
MEDICINE.

ASPLENIUN, milt-waste, or spleen-wort,
in botany, a genus of Cryptogamia Filices
plants, the fructification of which is ar-
ranged in clusters, and disposed in form
?f sf:craight lines, under the disk of the
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There are, according to Willdenow, 99
species. Martyn observes, that whoever
is desirous of cultivating these ferns must
have walls, rocks, or heaps of stones, to
set the hardy speciesin ; or pots may be
filled with loamy undunged earth, or sand
gravel, and lime rubbish, for that purpose,
placing them in the shade. The Ameri-
can species according to Muhlenberg,
are eight in number.

ASS. See Equus.

ASSAULT, in law a violent injury of-
fered to a man’s person, being of a higher
nature than battery ; for it may be com-
mitted by offering a blow, or a terrifying
speech. 1Incase a person threatens to
beat another, or lies in wait to do it, if
the other is hindered in his business, and
rcceives loss, it will be an assault, for
which an action may be brought, and da-
mages recovered. Not only striking, but
thrusting, pushing, casting stones, or
throwing drink in the face of any person,
are deemed assaults,

In all which cases a man may plead in
bis justification, the defence of his person
or goods, father, mother, wife, master, &c.

ASSAYING, is aterm particularly ap-
plied to the separation of gold or silver
from other metals. In its more extended
meaning, it is used for the determination
of the quantity of any metal whatsoever
in_composition with any other metal or
mineral,

The assaying of gold or silver is divi-
ded into two operations; by the first they
are separated from the imperfect metals,
or those easily oxyded; by the second
they are parted from the metals which
resist oxydation by simple exposure to
air, and which are therefore called the
perfect metals ; this second process gene-
rally consists in parting gold and silver
from each other, as the third perfect me-
tal, platina, is but seldom found united to
them.

The basis of the "method of separating
gold or silver from the imperfect metals is
founded on the facility with which the lat-
terimbibesoxygen; and the process iscal-
culated to accelerate this operation as
much as possible; hence the oxyde of lead
or litharge, is genérally considered as the

most powerful purifier of the perfect me-

tals, from the ease with which it parts with
its oxygen to the imperfect metals united
withthem; but oflate, oxyde of manganese
has been found superior to it, in several
instances, for thispurpose. In the che-
mical analyses of metals, the oxyde of lead
is generally preferred for the above pur-
pose; but in the assays performed by
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authority, metallic lead is always used,
probably from the ease it is supposed to
afford in determining the weight of the
different ingredients by calculation. The
lead in the process first becomes oxyded.
Then yields some of its oxygen to the
other imperfect metals, and afterwards
becomes vitrified, in conjunction with the
other oxydes so formed, and carries them
off along with it, leaving the perfect me-
tals pure. The above operation is called
cupellation, and is performed on a flat
round cake of bone ash, compressed
within aniron ring, that isnamed a cupel;
this is placed in a vessel called a muffle,
which resembles an oven in miniature,
that is fixed in a furnace capable of giving
a heat sufficient for the fusion of gold, so
that its mouth may come in contact with
the door, at the side to which it is luted,
to separate it from the peal ; there are
small slits formed in the sides of the muf-
fle, to afford a passage for the air.

When the mufile and empty cupelsare
heated red het, a little powdered chalk is
put on the floor of the muffle, to prevent
the cupels from adhering to it after the
operation. Cupels should be always of
size proportinate to the lead to be used,
as they cannot absorb a weight of litharge,
at the utmost, more than their own.

The assay of silver is performed in this
country on a piece of metal not exceeding
thirty-six grains, if the alloy appears con-
siderable ; which piece is laminated, and
weighed with extreme accuracy in a very
sensible balance. 1t is then wrapped up
in the requisite quantity of lead, rolled
out into a sheet, which is revived from
litharge, that it may be free fromthe silver
which lead in general contains naturally.

The silver and lead are put on the cu-
pel when it and the muflle are red hot.
The metal immediately melts, and begins
to send off dense fumes, and a minute
stream of red fused matter is seen per-
petually flowing from the top of the glo-
bule, down its sides, to the surface of the
cupel, where it sinks; the fume consists
of lead in vapour, and the red stream of
vitrified lead which carries down with it
the copper, or otheralloy of silver, in-
to thc cupel. As the cupellation ad-
vances the melted button becomes round-
er, its surface becomes streaky, with large
bright points of the fused oxyde, which
move with increased rapidity; the last
portions of the litharge on the surface
quickly disappear, shewing the melted
metal with bright #ridescent colours,
which directly afterbecomes opaque, and
then suddenly appears brilliant, clean,

and white, as if’ a curtain had been with-
drawn from it ; at which time the assay-
ers say itlightens. The silver is now left
pure, and the cupel is allowed to cool
gradually till the globule of silver is fix-
ed, when it is taken out while still hot,
and, when cold, weighed with as much ac-
curacy as at first. The difference be-
tween the weight of the globule, and that
of the silver first put in, shews the quan-
tity ofalloy. 1f the globule is cooled too
quickly, the outward surface contracts so
suddenly as to force out the fluid metal
at the centre in arborescent shoots, by
which some portion is lost, and the assay
spoiled.

In the assays for the mint in this coun-
try, two assays are always made of the
same mass of metal, and no sensible dif-
ference between the weights of the but-
tonsis allowed to pass in scales that turn
with the 355 Part of a grain, troy. If
they differ, the assay is repeated.

The process is considered as well per-
formed, when the button adheres but
slightly to the cupel; when its shape is
very considerably globular above and be-
low, and not flattened at the margin ;
when itis quite clear and brilliant,and not
folded or spotted with any remaining li-
tharge ; and especially when the surface
is disposed in minute scales, the effect of
a basty crystallization, which gives it a
play of light very different from that of
a perfectly even surface of a white metal.
The scales are of a pentagonal form,
slightly depressed at the centre. When
any alloy remains in the silver, the sur-
face appears, under the microscope,
smooth, as if varnished, and scarcely at
all scaly in texture.

In the common assays of plate, either
gold or silver, copper is the alloy usually
met with; if the fine metal be nearly
pure, the cupel round the bottom is only
stained yellow by the litharge ; if copper
is contained, it leaves a brown stain. The
other metals, except bismuth, scarcely
penetrate the substance of the cupel, but
remain on the edges of its cavity, in the
form of coloured scoriz; of which iron
is black, tin grey, and zinc a dull yellow.

The management of the fire is a point of
great consequence in cupellation. When
silver iskept in fusionin a very high heat
a portion of itis volatilized, as Mr. Tillet
found that a button of pure silver, kept
in a very high heat, lost a twentieth part
of its weight; which loss would cause a
great error in assaying. On the other
hand, when the fire is too slack, the lith-
arge is not absorbed by the cupel, but
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fes on the surface asa red scoria. The
heat is known to be too great, when the
cupel can scarcely be distinguished from
the muffie, and the ascending fume can
scarcely be seen for the dazzling heat.
Towards the end of the operation the fire
should be gradually increased, for in pro-
portion as the lead is abstracted from the
alloy, it becomesless easy of fusion ; and
at Tast a heat fully equal to the melting
of pure silver is required.

As the cupellation requires a free ac-
cess of air, as well as an high degree of
heat, the stopper of the muffle is always
removed as soon as the metal is put into
the hot cupel, to allow a current of air
to pass through the muffie: butto prevent
this from cooling the muffle too fast,
several round pieces of charcoal are
heaped up, in front of the muffle, on an
iron plate placed there to hold them,
which burn with sufficient force to heat
the air as it passes to the cupels. The
furnace should be made so that the heat
of the fuel within may be readily increas-
ed or diminished, but at the same time
so that it can be kept up with steadi-
ness.

The time taken up in making one assay
of' silver, is generally from 15 to 25 mi-
nutes. The proportioning of the lead to
the supposed alloy in the silver to be as-
sayed is of great importance ; if too little
is employed, some of the alloy will remain
inthe mass; but if too much 1s used, some
of the silver will be wasted ; for Mr. Til-
let has found, that when the proper quan-
tity of lead is used, it carries down a por-
tion of the silver into the cupel, which he
has ascertained by accurate experiments
to amount to _1.. of the lead in the cu-

pel; whereas the natural admixture of
silver in lead is only __1 . Butwhen an

excess of lead is employed for cupella-
tion, this loss of silver is somewhat great-
er, though it does not increase in the ra-
tio of the excess of lead ; for ten parts
of lead to a given alloy willnot carry down
twice as much silver as five parts, though
the difference of loss will be very sensi-
ble. When the litharge carried into the
cupel is reduced to reguline lead, on be-
ing cupelled a second time, it will yield a
button of silver, fully equal to the loss of
this metal in the first assay. In all these
reductions the silver appears equally dis-
tributed through the lead, for Mr. Tillet
found that separate globules of the lead,
spurted out by accident upon an empty
cupel inthe muffle, each left a minute
atom of silver lying upon the spot where
the globules had scorified.

Bismuth will serve the same purpose
as lead in cupellation; but, besides being
dearer, it is found to carry down with it
into the cupel somewhat more of the sil-
ver than the same quantity of lead does.

To estimate the quantity of alloy in__

silver, the ancient assayers used touch-
needles, or small slips of silver, alloyed
with known proportions of copper, in a
regularly increasing series, from the least
to the greatest proportion ever used.
The silver to be assayed was compared
with these, and itsafoy estimated by that
of the needle, to which it shewed the
closest resemblance. But anexperienced
assayer is at the present time able to
judge of the alloy with sufficient exact-
ness, by the ease or difficulty with which
the silver is cut, by the colour and grain
of a fresh cut surface, the malleability,
the change of surface when made redhot,
and the general appearance.

The assay of gold is more complicated
than that of silver. The baser metals
may be separated from it by cupellation
in the same manner as from silver, ex-
cept copper, which has so strong an affi-
nity for gold, thatit canscarcely be over-
come by this method, unlesssilveris first
combined with the mass; and this makes
the second operation necessary, mention-
ed bhefore, namely, the parting of the
gold from the silver.

The process of parting is performed
by the aquafortis of commerce, which dis-
solves the silver, and leaves the gold un-
touched. Butin this operation it is found,
that when the gold exceedsa certain pro-
portion in the mixture, it so much pro-
tects the silver from the acid, as more or
less to prevent its action. Therefore,
when the gold is in excess, it becomes
necessary toadd so much silver asto give
this metal the predominance. The pro-
portion of silver generally used is three
parts to one of the gold, from whence
the process obtained the name of quarta-
tion. Several good assayers think two
parts of silver are sufficient. More than
three parts also may be used, but then it
will protract the process needlessly.

Though, when .copper also as wellas
silver is present, the parting may be pro-
ceeded to, as this metal is likewise solu-
ble in aguafortis; yet it is found to have
some advantages to cupel the mixture
first with lead ; and likewise even when
no copper is combined with the gold.

The cupellation of gold is thus con-
ducted ; the portion of the alloy of silver
being estimated by touch-needles, as
much silveris added as will make the en-

£3%
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tire quantity of this metal about thrice
the weight of pure gold.

The proportion of lead to the alloy of
copper, or other base metal, is nearly the
same as for silver ; which will be shewn
particularly in the annexed table. The
heat necessary in the process is greater
than for silver, and may be used with
freedom, as none of the gold islost by vo-
latilization. The lighting of the fused
globule of gold takes place as in silver.
The button is cooled, taken out and
weighed, then hammered flat and anneal-
ed, and afterwards laminated between

steel rollers to a thin plate about the sub-,

stance of a wafer, again heated to red-
ness, and then coiled up into a spiral roll.
The button of gold, when it lightens, still
retains a minute portion of lead ; this may
be got rid of by its being kept alittle time
in fusion in a clean vessel. The lead en-
tirely disappears after parting.

The spiral roll is called a cornet, and
when prepared is put into a glass matrass,
shaped like a pear, in order to part the
silver from it, and about thrice its weight
of pure nitric acid poured on it moderate-
ly diluted, (so as to be about 1.25 specific
gravity.) The glass isset on a sand bath,
or over charcoal, to boil. When warm,
the acid dissolves the silver ; as long as it
continues to act, the cornet is studded
with minute bubbles: when these dis-
continue, or are united in one large one,
it is a sign that the acid has ceased to ope-
rate. About twenty minutes are requir-
ed for this process.

The cornet is now corroded through-
out, having lost its silver ; it retains the
same form, but is very slender and brittle.
It is of importance to the accucray of the
agsay that it should not be broken. The
hot acid solution of silver is then poured
off with great care, and fresh acid, rather
stronger, is added, to clear away all re-
mains of the silver, and boiled as before,
but only for five or six minutes. It is
then decanted, and added to the first so-
lution, and the parting glass is filled with
hot distilled water, to wash off all remains
of the solution. A small crucible is to be
inverted over the glass while it is full of
water, the latter is then nimbly turned,
and the cornet falls gently into the cruci-
ble through the water; which being
poured off, the crucible is dried and heat-
ed to redness under a muffle, when the
cornet shrinks extremely in every direc-
tion, becomes firm, and when cooled, re-

ains its metallic lustre, and is soft and
exible. It is them most accurately
weighed, and the process is finished.

The final weight of the gold cornet in-
dicates the absolute quantity ofthis metal
in the assayed sample. The difference
between the weight of the button after
cupellation (deducting the silver added)
and the first sample, isthe weightof the
copper, or other base metal in the gold ;
and the difference between the gold cor-
net, together with the silver added, and
the button after cupellation, is the quan-
tity of silver with which the gold was al-
loyed.

The silver is usually recovered from
the solution left after parting, by immer-
sing in it plates of bright copper, which
dissolve and precipitate the silver in its
metallic form.

Touch-necedles for gold are formed in
the same manner as for silver, but more
of them are required, as the various com-
bipations of three metals are to be exami-
ned by them in this case. Four sets of
them are usually employed ; one in which
pure silveris used for the alloy, another
in whicli the alloy is two parts silver and
one of copper, a third with two parts cop-
per and one of silver, and a fourth of
copper only. In ftrials with these nee-
dles nitric acid is of singular service; a
drop ofitis let fall on the streak of metal
on the touch-stone ; in eight or ten se-
conds it is washed off and the effect ob-
served. If the streak preservesits gold-
en brilliance unaltered, the metal is
Jjudged to be of a certain degree of fine-
ness. If it looks red, dull, and coppery,
it is less fine ; but if the streak is almost
entirely effaced, it contains very little
gold.

A peculiar set of weights are used for
assaying.

The quantity of metal taken for an_ as.
say is always very small ; in this country
generally from 18 to 36 grains troy for
silver, and from 6 to 12 grains for gold.
This is the integer, and whatever be its
real weight, it 1s denominated the assay
pound. This imaginary pound is then
subdivided into aliquot parts, but differ-
ing according to the metal. The silver
assay pound is subdivided into 12 imagi-
nary ounces, each ounce into 20 penny-
weights; and for assaying, these again
into halves.

The following is the table of the pro-
portions of lead required to different al-
loys of copper. Inthe three first columns
is shown the absolute increase of the
quantity of lead in alloys of decreasin
fineness. In the three last columns wiﬁ
be seen the gradual diminution of the
protecting power of fine metal against
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scorification, in proportion to the increase
of alloy, shown by the decreasing quanti-

ty of lead, required for the same weight
of copper, under different mixtures.

Silver, Copper. Lead.  Ratio of Inc. Copper-  Silver, Lqu
23 with 1 requires 96 = 4 X 24 and hence 1 with 23 requires 96 {}
D e e A = "6 240N b SN b B RSN
20T 192 = 8x 24 .. 1 I o
18 %7 OF MR 30 e O X240 55y 1 e 40
) [o)3% (55 R 288 =12 24 ...... 1 S 36
et i R 336 =14 X24 ... .. G it ]%. a3
e g A e 384 =16 xX24...... Rt s 15. 3
PR R S e s o 432 = 18- 2470 aifdl I S e 30
SERE A6 480 =20X 24 ...... 1 A S A )
g, e 528 =22 324\ 3 ta% -§-...~.29X
ok el R 576 =24 X 24 ...... s R % 28 X
o, o) ots 624 =20x24..... AT e _1_1_. 28 X
1

It should be remarked, however, that
many assayers, of good authority, use
proportions of lead to alloy, considerably
different from the above table; and that
the whole numbers here given may be
considered as rather high in proportion to
the quantity of lead.

The proportions of lead for gold assay-
ing are nearly the same as for silver.

Assays of alloys with platina are con-
ducted nearly in the same manner as for
the mixtures of silver and gold. Silver
jsseldom alloyed with it ; but gold is more
frequently ; and is known by the much
greater heatit requires in the fusion; by
the edges of the button appearing thicker
and rounder than in common assays of
gold; byits colour being duller, and tend-
ing to yellow; and its being entirely
crystallised on its surface. 3

The action of nitrous acids on the alloys
of platina is very remarkable. By itself,
platina is as insoluble in this acid as gold,
and a mixture of these two metals equally
resists its action; but when silver enters
into the mixture, in the proportion of 23,
or three times the weight of the gold and
platina, and when the platina is not above
a tenth of the gold, the platina is totally
soluble in nitrous acid, together with the
silver, and the gold alone remains un-
touched.

When the gold mixed with platina is
to be freed from it in the above manner,
it must be laminated very thin; a weak
acid is first added, and boiled for some
time. If the platina is above two per
cent. of the gold, the acid assumes a straw
colour, which deepens in proportion to
the platina, and at the same time the cor-
nets assume a brownish green. A strong-
er acid is then added, and boiled three
times successively, to detach the last por-
tions of platina, which are separated with
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difficulty. By laminating very fine, u.ing
the acid liberally, and long boiling, all
the platina may be separated in one ope-
ration, when it does not exceed a tenth
of the gold: and above that proportion,
the colour of the gold is so much debased,
and the appearances on the cupel so
striking, that fraud can hardly escape an
experienced eye. Parting mightbe used,
even when the platina was more than a
tenth of the goFd, but then more silver
must be added, which would render the
cornet so very thin, after the action of the
acid, that it could hardly be annealed with.
out breaking.

When alloys of silver alone with platina
are treated with mitrous acid, the silver
dissolves as usual, but the liquor soon
becomes muddy, with a very fine bulky
black precipitate, which continues in-
creasing till all the silveris dissolved, and
which is found to be entirely platina when
collected. A part of the platina, how-
ever, remains in the solution ; for, on add-
ing muriatic acid to the liquor separated
from the black precipitate, white luna
cornea falls down, after which carbonate
of potash will throw down a green coagu-
lum, which is oxide of platina. The above
effects of nitrous acid will therefore de-
tect an alloy of silver and platina.

ASSETS, are goods or property in the
hands of a person, with which he is ena-
bled to discharge an obligation imposed
upon him by another; they may be either
real or personal. Where a person holds
lands in fee-simple, and dies seized there-
of, those lands, when they come to the
heir, are called assets. So far as obliga-
tions are left on the part of the deceased
to be fulfilled, they are called assets real,
When such assets fall into the manage-
ment of executors, they are called assets
intermaines.  When the property left

G i
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consists of goods, money, or personal
property, they are called assets personal.

ASSIENTO, a Spanish word, signifying
a farm, in commerce, is used fora bargain
between the king of Spain and other
powers, for importing negroes into the
Spanish dominions in America, and parti-
cularly in Buenos Ayres. The first assi-
ento was made by the French Guinea
Company : and, by the treaty of Utrecht,
transferred to the English, who were to
furnish four thousand eight hundred ne-
groes annually.

ASSIGN, in common law, a person to
whom a thing is assigned or made over.

ASSIGNEE, in law, a person appointed
by another to do an act, transact some
business, or enjoy a particular commodi-
ty. Assignees may be by deed, or by
law; by deed, where the lessee of a farm
assignsthe same to another; by law, where
the law makes an assignee, without any
appointment of the person entitled; asan
executor is assignee in law to the testa-
tor, and an administrator to an intestate.
But when there is an assignee by deed,
the assignee in law is not allowed.

ASSIGNING, ina general sense, is the
setting over a right to another; and, in a
special sense, is used to set forth and
point at, as toassign an error, to assign
false judgment, to assign waste ; in which
cases, it must be shewn wherein the error
is commited, where and how the judg-
ment is unjust, and where the waste is
committed.

ASSIGNMENT, is a transfer, or mak-
ing over to another, of the right one has
in any estate; hut it is usually applied to
an estate for life or years. And it differs

in a lease only in this; that by a lease’

one grants an interest less than his own,
reserving to himself a reversion; in as-
signment he parts with the whole proper-
ty, and the assignee stands, to all intents
and purposes, in the place of the assignor.
2 Black. 326.

AssieNMENT, in a military sense, signi-
fies a public document, by which colonels
of regiments become entitled to certain
allowances for the clothing of their seve-
ral corps.

ASSIMILATION, in animal economy,
is that process, by which the different in-
gredients of the blood are made parts of
the various organs of the body. Over
the nature of assimilation, says Dr. Thom.
son, the thickest darkness hangs ; there
is no key to explain it, nothing to lead
us to the knowledge of the instruments
employed. Facts, however, put the ex-
istence of the process beyond the reach
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of doubt. The healing of every fractured'
bone, and of cvery wound of the body,
is a proof of its existence, and an instance
of'its action. = Every organ employed in
assimilation has a peculiar office, and it
always performs this office whenever it
has materials to act upon, even when the
performance of it is contrary to the in-
terest of the animal. Thus the stomach
always converts the food into chyme,
even when the food is of such a nature
that the process of digestion is retarded,
rather than promoted, by the change.
If warm milk be taken into the stomach,
it is decomposed by that organ, and con-
verted into chyme, yet the milk was
more nearly assimilated to the animal be-
fore the action of the stomach than after

it The same thing occurs when we

eat animal food. If a substance be in-
troduced into an organ employed in as-
similation, that has already undergone
the change which that organ is fitted to
produce, it is not acted upon by that or-
gan, but passes on unalterated to the next
assimilating organ. Thus it is the office
of the intestines to convert chyme into
chyle; and whenever chyme isintroduced
into the intestines, they perform their
office, and produce the usual change ;
but if chyle itself’ be introduced, it is ab-
sorbed by the lacteals without alteration.
Again, the business of the blood-vessels,
as assimilating organs, is to convert chyle
intoblood ; chyle therefore cannot be in-
troduced into the arteries without under-
going that change ; but blood may be in-
troduced from another animal without
any injury, and consequently without un-
dergoing any change. Though the dif-
ferentassimilating organs have the power
of changing certain substances into
others, and of throwing oui the useless
ingredients, yet this power is not abso-
lute, cven when the substances on which
they actare proper for undergoing the
change which the organs produce. The
stomach converts food into chyme, and
the intestines change chymice into chyle;
and the substances that have not been
converted into chyle, are thrown out of
the body. If there should be present in
the stomach and intestines any substance,
which, thoungh incapable of undergoing
these changes, at least by the action of
the stomach and intestines, yet has a
strong affinity either for the whole chyme
and chylé, or for some particular part of
it, and no aflfinity for the substances
which are thrown oat; that substance
passes with the chyle, and in many cases
continues to remain chemjcally combined
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with the substance to which it is united
in the stomach, even after the substance
has been completely assimilated, and
made a part of the body of the animal.
Thus there is an affinity hetween the co-
louring matter of madder and phosphate
of lime; and when madder is taken into
the stomach, it combines with the phos-
phate of lime of the food, passes with it
through the lacteals and biood-vessels,
and is deposited with it in the bones. In
the same way musk, indigo, &c. when
taken into the stomach, make their way
into many of the secretions. These facts
prove that assimilation is a chemical pro-
cess; that all the changes are produced
according to the laws of chemistry ; and
Dr. Thompson adds, that we can derange
the regularity of the process, by intro-
ducing substances whose mutual affinities
are too strong for the organs to overcome.
See ParsioLoy.

ASSISE, in old law-books, is defined to
be an assembly of knights and other sub-
stantial men, with the justice, in a certain
place, and at a certain time : but the word,
in its present acceptation, is used for the
court, place, or time, when and where the
writs and processes, whether civil or
criminal, are decided by judges and jury.
In this signification; assise is either gene-
ral, when judges make their respective
eircuits, with commission to take all as-
sise; or special, where a commission is
granted to particular persons for taking
an assise upon one or two disseisins only.
By magna chiarta, justices shall be sent
through every county, once a year, who,
with the knights of the several shires,
shall take assise of novel disseisin; and
as to the general assise, all the counties
of England are divided into six circuits,
and two judges are assigned by the king’s
commission to every circuit, who now
hold the assises twice a year, in every
county, except Middlesex, where the
courts of record sit, and the counties pa-
latine. These judges have five several
commissions. 1. OV oyer and terminer,
by which they are empowered to try
treasons, felonies, &c. 2. Of gaol-delive-
ry, which empowers them to try every
Ensoner in guol, for whatever offence he

e committed. 3. Of assise, which gives
them power to do right upon writs
brought by persons wrongfully thrust out
of their lands and possessions. 4. OF nisi
prius, by which civil causes come to is-
sue i{: the courts above, are tried in the
vacation by a jury of twelve men, in the
county where the cause of action arises.
5. A commission of the peace in every
eounty of the circuit; and all justices of
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peace of the county, and sheriffs, are to
attend upon the judges, otherwise they
shall be fined.

ASSOCIATION,of ideas, is where two
or more idess constantly and immediately
follow one another, so that the one shall_
almost infallibly produce the other, whe-
ther there be any natural relation between
them or not.

‘When ourideas have a natural corres-
pondence and connection one with ano-
ther, it is the office and excellency of our
reason to trace these, and hold them to-
gether in that union and correspondence
which is founded in their peculiar beings.
But when there is no affinity between
them, nor any cause to be assigned for
their accompanying each other, but what
is owing to mere accident or custom, this
unnatural association becomes a great im-
perfection, and 1s, generally speaking, a
main cause of error, or wrong deductions
in reasoning.

To this wrong association of ideas, made
in our minds by custom, Mr. Locke attri-
butes most of the sympathies and antipa-
thies observable in men, which work as
strongly, and produce as regular effects;
asif they were natural, though they at
first had no other original than the'acci-
dental connection of two ideas, which,
either by the strength of the first impres-
sion, or future indulgence, are so united,
that they ever after keep company toge-
ther in that man’s mind, as if they were
but one idea.

The ideas of goblins and spirits have
really no more to do with darkness than’
light; yet, let but these be inculcated
often in the mind of a child, and there
raised together, possibly he shall never
be able to separate them again as long as
he lives, but darkness shall ever after-
wards bring with it these frightful ideas.

So, if a man receive an injury from an-
other, and think on the man and that ac-
tion overand over, by ruminatingon them
strongly, he so cements these two ideas
together, that he makesthem almost one ;
he never thinks on the man, but the place
and displeasure he suffered come into his
mind with it, so that he scarce distin-
guishes them, but has as much aversion
for the one as the other. Thus hatreds
are ofien begotten from slight and almost
ipnocent occasions, and quarrels are pro-
pagated and continued in the world.

Nor is itsinfluence on the intellectual
habits less powerful, though less observ.
ed. Letthe ideas of being and matter be
strongly joined, either by education or
much thought, whilst these are still com-
bined in the mind, what notiens, what
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reasonings, will there be about separate
spirits? Let custom, from the very child-
hood, have joined figure and shape to the
idea of God; and what abusurdities will
that mind be liable to about the Deity ?
Some such wrong and unnatural asaocia-
tions of ideas will be found to establish
the irreconcileable opposition between
different sects of philosophy and religion ;
for we cannot suppose that every one of
their followers will impose wilfully on
himself, and knowingly refuse truth offer-
ed by plain reason. Some independent
ideas, of no alliance to one another, are,
by custom, education, and the constant
din of their party, so coupled in their
minds, that they always appear there to-
gether, and they can no more separate
them in theirthoughts, than if they were
but one idea; and they operate as if they
were so.

ASSONIA, in botany, a genus of the
Monadelphia Dodecandria plants, and of
the natural order of Columnifera Malva-
cex of Jussieu. The essential characteris,
calyx double, outer one-leaved or three-
leaved, inner ome-leaved; corol five-pe-
talled, without any tube, affixed to the
pitcher of stamens; filament connected
in form of a pitcher, with petal-shaped
straps between them; style one or five;
capsule five-celled ; seeds not winged.
There are eleven species.

ASSUMPSIT, a voluntary or verbal
promise, whereby a person assumes, or
takes upon him to perform or pay any
thing to another. When any person be.
comes legally indebted to another for
goods sold, the law implies a promise
that he will pay his debt ; and if he do not
pay it, the writ indebitatus assumpsit lies
against him; and will lie for goods sold and
delivered to a stranger, or third person,
at the request of the defendant ; but the
price agreed on must be proved, other-
wise that action does not lie.

ASSURANCE, or INSURANCE, an en-
gagement by which a person is indemni-
fied from the loss he would sustain by the
happening of a particular event; as by
the capture or wreck of a ship at sea, or
the destiuction of goods by fire. Projects
have at different times been formed for
assuring against frauds and robbery,
against losses by servants, the death of
cattle, and almost every event, by which
unforeseen loss may arise; but such
schemes have always failed, and the busi-
ness of assurance is now generally con-
fined to the risks of the sea, assurance
against fire, and the assurance of lives.

This mode of securing merchants
aga'nst the dangers of navigation is said
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to have originated in the time of the Em-
peror Claudius, but during the subse-
quent decline of commerce it probably
fell into disuse. The sea laws of Oleron,
as far back as the year 1194, treat of it,
and it was soon after practised in Great
Britain. The statute of 43 of Queen Eli-
zabeth, cap. 12, states, that it has been
time out of mind a usage among mer-
chants, both of this country and of foreign
nations, to make assurances on their
goods, merchandize, and ships, going to
foreign parts; for the hetter regulation
of which, with respect to disputes which
arose on policies of assurance, commis-
sioners were appointed, who were to
meet weekly at the Office of Insurance
on the west side of the Royal Exchange,
to determine all causes concerning poli-
cies of assurance in a summary way, but
reserving a right of appeal to the Court
of Chancery. This shows that such assur-
ances were in common practice, and had
become of considerable importance.

Assurance against the dangers of the
sea appears to have been in use in Eng-
land somewhat earlier than in many com-
mercial cities on the continent, as the
policies of assurance of Antwerp, and also
of other places in the Low Countries,
contained a clause, that they should be
construed in all things according to the
custom of Lombard-street in London. In
the year 1627, Charles I. granted a mo-
nopoly for 31 years of the right of making
all assurances on ships or goods in the
City of London.

In 1712, several attempts were made
to establish offices for assurance on mar-
riages, births, &c. which all failed. In
1719, the Royal Exchange Assurance and
London Assurance companies were form-,
ed,and inthe following year obtained char-
ters of incorporation, by which they were
distinguished from a variety of schemes
for every species of assurance then pro-
jected, most of which were of very short
duration. The two companies just men-
tioned are the only corporate bodies au-
thorized to make sea assurances, the prin-
cipal part of this business, in London, be-
ing transacted by four or five hundred in-
dividual assurers, or under-writers, who
assemble daily for this purpose at Lloyd’s
coffee-house, formerly in Lombard-street,
but now kept over the Royal Exchange.
The premiums which they require are re-
gulated by the length or danger of the
voyage, the condition of the vessel, the
time of the year, and the country being at
peace or war; of course they vary con-
siderably at different periods. Thus, in
time of peace, an assurance may be made
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from London to the East Indies, on the
Company’s regular ships, at 6 or 7 guineas
per cent. out and home, which in time of
war is advanced to 12 guineas per cent.

At Hamburgh there are about thirty
companies for making sea assurances,
two or three in Bremen, some in Lubeck
and Trieste, and one even in Berlin and
Breslaw ; there is also a chartered marine
assurance company at Stockholm, and
one at Copenhagen; their capitals, how-
ever, are not very considerable, and they
never venture large sums on one risk.
There are private underwriters at Stock-
holm, Gottenberg,and Copenhagen, who
assure moderate risks. At New York,
Philadelphia, and many other principal
towns in the American states, assurance
companies have been established ; and in
the East Indies, there are no less than
five assurance offices at Calcutta, four or
five at Madras, and one at Bombay; but
their business is not very extensive, being
principally confined tothe assurance of
the coasting trade in India, and the trade
from India to China.

Assurance against loss or damage from
fire is a practice, the utility of which has
become so generally evident, that it has
of late years increased considerably. Dr.
A. Smith, in 1775, supposed, that, taking
the whole kingdom atan average, 19
houses in 20, or perhaps 99 in 100, were
not insured from fire. But the case is
now very different, as there is scarcely
any considerable town in England, which
has not in it either an office of its own,
or agents from the London offices, for ef-
fecting assurances.

All kinds of property liable to be de-
stroyed by fire, as houses and buildings
of everydescription, household furniture,
upparel, merchandise, utensils, and stock
in trade, farming stock, and ships, in har-
bour or while building, may be assured
at a fixed rate per cen ; but all kinds of
writings, accounts, notes, money, and
gunpowder, are generally excepted.

The offices distinguish the different
risks of assurance againstfire in the fol-
lowing manner :

Common assurances are assurances on
all manner of buildings, having the walls
of brick orstone, and covered with slate,
tile, or metal, wherein no hazardous
trades are carried on, nor any hazardous
goods deposited : and on goods and mer-
chandizes, not hazardous, in such build-
ings. The premium on such assurances
is 2s. per cent. per annum.

Hazardous assurances are, assurances
on timber or plaster buildings, covered

with slate, tile, or metal, wherein no ba-
zardous trades are carried on, nor any
hazardous goods deposited; and on
goods or merchandises, not hazardous,
insuch timber or plaster buildings; and
also on hazardous trades, such as cabinet
and coach makers, carpenters, coopers,
bread and biscuit bakers, ship and tallow
chandlers, soap-makers, inn-holders, sail-
makers, maltsters, and stable-keepers,
carried on in brick or stone buildings, co-
vered with slate, tile, or metal; and on
hazardous goods, such as hemp, flax,
rosin, pitch, tar, and turpentine, deposit-
ed in such buildings; the stock in trade
of apothecaries, also on ships, and all
manner of water-craft in harbour, in dock,
or while building, and on thatched build-
ings, which have not a chimney, and
which do not adjoin to any building hav-
ing a chimney. The charge for ‘this class
of assurance is 3s. per cent. per anmuom.

Doubly hazardous assurances are, assu-
rances on any of the aforesaid hazardous
trades carried on, or hazardous goods de-
posited in timber or plaster buildings,
covered with slate, tile, or metal: on'glass,
china, and earthen ware ; also on thatch-
ed buildings, or goods therein, (except
as in the preceding class,) and on salt-
petre, with the buildings containing the
same. Such assurances are usually charg-
ed 5s. per cent. per annum.

Assurances on jewels, plate, medals,
watches, prints not in trade, pictures,
drawings, and statuary work ; also assu-
rances to cotton-spinners, and all other
manufacturers of raw cotton ; to distil-
lers, flambeau and varnish inakers; to
oil, spermaceti, wax, or sugar refiners;
to boat-builders, cork-cutters,sjapanners,
colourmen, rope-makers, sea-biscuit ba-
kers, and tallow-melters ; or on chymists’
laboratories, mills, or any other assu-
rances more than ordinarily hazardous,
by reason of the trade, nature of the
goods, narrowness of the place, by the
use of Kilns or stoves in the process of
any manufactory, or other dangerous cir-
cumstances, are made by special agree-
ment, at a premium proportionate to the
risk.

Assurances on buildings and goods are
deemed distinct and separate adventures,
so that the premium on goods is not ad-
vanced by reason of any assurance on the
building wherein the goods are kept,
nor the premium on the building by rea-
son of any assurance on the goods; and
any number of dwelling-houses and out-
houses, together with the goods therein,-
may be assured in one policy, provided
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the sum to be assured on each is particu-
larly mentioned.

In 1782, a duty of 1s. 6J. was imposed
on every 1007 assured from loss by fire,
which was increased in 1797 to Zs. per
cent. and in 1804 to 2s. 6d. per cent, the
annual duty now payable. From the pro-
duce of this duty, an estimate has been
formed of the total amount of proper-
ty assured from fire in Great Britain,
which appears to have been nearly as
follows:

In 1785 . . L. 125,000,000
1789 . . . . 142,000,000
1793 ¥ . 167,000,000
1797 . 184,000,000
1801 . 223,000,000

1806 .. 260,000,000

In the vear last mentioned there were
eleven offices for assurance against fire
in London, and 21 in other parts of Great
Britain.

Assura~nce on lives, secures a sum of
money to be received on the extinction
of any life, in consideration of an annual
premium paid to the assurer during the
continuance of the life. Such assurances
are made for a given term of years, or
daring the whole continuance of the life,
or the joint continuance of two lives;
and as they are of great utility to persons
having life incomes or life estates, and as
collateral securities, in many cases, for
money borrowed, this species of assu-
rance, asit has become more generally
understood, has likewise greatly increas-
ed. In 1790 there were only three socie-
ties in London which made assurances on
lives ;in 1807 there were ten offices for
transacting such business. These offices
all require nearly the same annual premi-
ums, of which the following are a speci-
men.

Age. 1 Year. 7 Years. ‘Whole Life,
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These rates are computed from the
probabilities of life, according to the
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Northampton bills of mortality; the mode
of calculating them is explained by Dr.
Price, in his Treatise on Reversionary
Payments, and by Mr. Morgan, in a_very
useful work, entitled “The Doctrine of
Aumnuities and Assurances on Lives and
Survivorships, stated and explained.”

Persons who are engagedin military
or naval service, or who have not had the
small-pox, or are subject to the gout, are
charged an additional premium,supposed
to be adequate to the additional risk.

Policies of assurance on lives gene-
;ally contain clauses to the following ef-

ect,

Conditions of assurance made by per-
sons on their own lives.—The assurance
to be void, if the person whose life is as-
sured shall depart beyond the limits of
Europe, shall die upon the seas, (except
in his Majesty’s packets, passing between
Great Britain and Ireland;) or shall en-
ter into, or engage in, any military or na-
val service whatever, without the pre-
vious consent of the assurers ; or shall die
by suicide, duelling, or the hand of jus-
tice ; or shall not be, at the time the assu-
rance is made, in good health.

Conditions of assurances made by per-
sons on the lives of others.—The assu-
rance to be void, if the person whose life
is assured shall depart beyond the limits
of Europe, shall die upon the seas, (ex-
cept in his Majesty’s packets passing
between Great Britain and Ireland;) or
shall enter into, or engage in, any milita-
ry or naval service whatever, without the
previous consent of the assurers ; or shall
not be, at the time the assurance is made,
in good health.

Any person making an assurance on
the life of another must be interested
therein, agreeable to Act of 14th of Geo.
III. chap. 48, which prohibits wagering,
or speculative insurances.

ASTER, in botany, starwors. Class,
Syngenesia Polygamia Superflua. Gen.
char. cal. common, imbricate, the inner
scales prominent a little at the end, low-
er ones spreading ; cor. compound, radi-
ate; corollules hermaphrodite, numerous
in the disk ; females ligulate, more than
10 in the ray ; proper of the hermaphro-
dite, funnel-shaped, with a five-cleft
spreading border : of tlhe female ligulate
lanceolate, three-toothed, at length roll-
ing back;stam. hermaphro lite ; filaments
five ; capillary very short ; anthers cylin-
dric, tubulous; pist. germ oblong; style
filiform, the length of the stamens; stig-
ma bifid, spreading; females, germ and
style the sume ; stigmas two, oblong re-
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volute ; per. nont ; calyx scarcely chang-
ed; seeds solitary, oblong, ovate ; down
capillary ; rec. naked, flattish. The spe-
cies from the Cape, together with those
not producing seedsin England, are pro-
pagated by cuttings, any time during the
summer. Thesg should be planted in
small pots, filled with light earth, and
plunged in an old hot-bed, where, if
they are shaded from the sun, and gently
watered, they will put out roots in six
weeks, when they may be placed in the
open air; and in about a month after-
wards they should be separated, each in
a small pot, and filled with light sandy
earth. 1n October they must be removed
into the green-house, and placed where
they may enjoy as much free air as possi.
ble, but be secured from frostsor damps;
so that they are much easier preserved in
a glass case, where they will have more
light and air than in a green-house ; but
they must not be placed in a stove, for
artificial heat will soon destroy the
plauts. The North American species,
which make at least three-fifths of the
genus, together with the Alpine and
1talian asters, are easily propagated by
parting the roots in autumn; they are
inost of them hardy, and will thrive in al-
most any soil and situation ; for these rea-
sons, and because they adorn the latter
season with the abundance and variety of
their spacious flowers, they are valuable
plants, especially among shrubs, and in
large ornamental plantations, properly
mixed with golden rods, and other pe-
rennial, autumnal, hardy plants. The
sorts most cultivated are, the grandifiorus
Jinifolius, linarifolius, tenuifolius, ericoi-
des, dumosus, serotinus, alpinus, nova
angliz, and punicius, or altissimus. Some
of the species prefer a shady situation and
moist soil. They are apt to spread very
much at the roots, so as to be trouble-
some, and the seeds of some are blown
about, and come up like weeds. The
Italian starwort has not been somuch cul-
tivated in England, since the great varie-
ty of American species has been intro-
duced, though it is by no means inferior
to the best of them. 1t is propagated by
parting the roots soon after the plant is
out of flower. The roots should not be
removed oftener than every third year.
Catesby’s starwort, not multiplying fast by
its roots, may be propagated in plenty by
euttings from the young shoots in May,
which, if planted in light earth, and
shaded from the sun, will lower the same
year. When the Italian starwort is once
mntroduced, the seeds will scatter, and the
plants come up without care. The China
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aster, being an annual plant, is propagat-
ed by seeds, which must be sown in the
spring, on a warm border, or rather on a
gentle hot-bed, just to bring upthe plants.
The North American species enumerated
by Muhlenbergare 79 in number, and two
doubtful, on the authority of Donn. Pursh
describes 78 species.
ASTERIAS, in natural history, Starfis,
a genus of worms, of the order Mollusca.
Body depressed, covered with a coriace-
ous crust, muricate, with tentacula, and
grooved beneath ; mouth central, five-
rayed. Thereare more than 40 species,
all inhabitants of the sea, and are marked
with a rough, white, stony spot above :
they easily renew parts which have been
lost by violence, and fix themselves to the
bottom by swimming on the back and
bending the rays. There are three di-
visions, wiz. A.lunate; B. stellate; and
C. radiate. A. pulvillus is lubricous, with
an entire simple margin, and is found in
the North seas; body above convex, co-
vered with -a smooth sanguineous skin,
transversely striate, beset towards the
margin with soft, obtuse, white spines, a-
bout the size of a millet seed, and divided
sinto 10 arcz : the margin not articulate,
but rough in the angles, with about 10
acute papillz ; beneath concave, smooth,
whitish, with a rosy tinge, and hollowed
by five grooves, each side covered with
horizontal batons: it tinges warm water
with a tawny colour. A. caput medusz
has five divided and subdivided rays ; the
disk and rays grannlate ; mouth depress-
ed. Thisisa most curious amimal, and
inhabits the northern seas; the five rays
dividing into two smaller ones, and each
of these dividing again into two others;
which mode of regular subdivision is con-
tinued to a vast extent, gradually decreas-
ing in size, till at length the ramifications
amount to many thousands, forming a
beautiful net-work. Its colour is some-
times pale or rcddish white, sometimes
brown.
ASTERISM, in astronomy, the same
with constellation. See ConsTeLLATION.
ASTEROIDS, in astronomy, a name
given by Dr. Herschell to the new pla-
nets, Ceres, Juno, Pallas, and Vesta, late-
ly disgovered : and which he defines as
celestial bodies, which move in orbits
either of little or of considerable eccen-
tricity round the sun, the plane of which
may be inclined to the ecliptic in any an-
gle whatsoever. This motion may be di-
rect or retrograde ; and they may or may
not have considerable atmospheres, very
small comas, disks, or nuclei. According
to the definitions which he premises, pla-
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nets are celestial bodies, of a considerable
size and small eccentricity of orbit, mov-
ing in planes that do not deviate many de-
grees from that of the earth, in a direct
course, and in orbits at considerable dis-
tances from each other, with atmospheres
of considerable extent; but bearing hard-
Iy any sensible proportion to their diame-
ters, and having satellites or rings: and
comets are very small celestial bodies,
moving in directions wholly undetermin-
ed, and in very eccentric or apparently
parabolic orbits, situated in every variety
of position, and having very extensive at-
mospheres. Dr. Herschell, having com-
pared the newly discovered stars by the
eriteria introduced in the above defini-
tions, maintains, that they differ in so ma-
nyrespects from both planets and comets,
as to warrant his not referring them to
either of these two classes.

ASTHMA, in medicine, a painful, diffi-

cult, and laborious respiration. See ME-
BICINE.

ASTRIEA, inastronomy, the same with
Virgo. See Virco.

ASTRAGAL, in architecture, the neck
moulding of a column, composed of a
beed and fillet.

ASTRAGAL, in gunnery, a round mould-
ing encompassing a cannon, about half a
foot from its mouth.

ASTRAGALUS, milk-vetch, in botany,
a genus of the Diadelphia Decandria class
of plants, with a papilionaceous flower,
and bilocular-podded fruit, containing
kidney-like seeds. There are upwards of
60 species; all of which may be raised
from seeds. They are in general hardy,
and require no other care but to draw
the plants out when they come up too
thick, leaving them at least eighteen
inches asunder. The American species
are 5 in number.

AsTrAcALUS, in anatomy, called also the
talus, is the superior and first bone of the
foot, according to its natural situation and
connection with the leg, being articulat-
ed with the tibia and fibula, and ‘with the
calcaneum ; having its head formed for
the articulation with the os naviculare.

ASTRAL, something belonging to or
connected with the stars: thus, astral year
isthe same with sideral year.

ASTRANTIA, black master-wort, in bo-
tany, a genus of umbelliferous plants, be-
longing to the Peniandria Digynia class
of Linnzus, the Hower of which is rosace-
ous, and collected into a sort of head ; and
its fruit is oval, obtuse, coronated, and
striated

ASTROLABE, an instrument for taking
the altitude of the sun or stars at sea, be-
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ing a large brassring, the limb of whick,
or a convenient part thereof, is divided
into degrees and minutes, with a move-
able index, which turns upon the centre,
and turns two sights: at the zenith is a
ring to hang it by in time of observation,
when you need only turn the index to the
sun, that the rays may passfreely through
both sights, and the edge of the index
cuts the altitude upon the divided limb.
This instrument, though not much in use
now, if well made, and of great weight,
that it may hang the steadier, is as good
as most instruments that are used at sea
for taking altitudes, especially between
the tropics, when the sun comes near the
zenith, and in calm weather.

ASTROLOGY, a conjectural and truly
absurd science, which teaches to judge
of the effects and influences of the stars,
and to fortel future events by the situa-
tion and different aspects of the heavenly
bodies. It may be divided into two
branches, natural and judiciary ; the for-
merbeing the prediction of naturaleffects,
as the changes of weather, winds, storms,
hurricanes, thunder, floods, earthquakes,
&c. and the latter, that which pretends to
foretel moral events, or such as have a
dependence on the freedom of the will.

ASTRONIUM, in botany, a genus of
the Dioecia Pentandria class and order of
plants. The essential character is, male,
calyx five-leaved; corol five petalled.
Female, calyx five-leaved; corol five-
petalled; styles three, and one seed.
There is but one species, the A. graveo-
lens, an upright tree, from 12 to 30 feet
in height, abounding every where in a
slightly glutinous terebinthine juice. Af-
ter the fruits in the female, and the flow-
ers in the male plant have fallen off, new
branches are put forth. The flowers are
small and red, the calyxes are expanded
into stars, nearly an inch in diameter. It
ismnative in the woods about Carthagena
in New Spain.

ASTRONOMY, is the science which
treats of the motions, periods, eclipses,
magnitudes, &c. of the heavenly bodies,
of the laws by which these are regulated,
and of the causes on which they depend.
It is unquestionably the most sublime of
all the sciences. No subject has been
longer or more successfully studied. Al-
though it may be interesting to take a
brief sketch of the history of this science,
yet there canbe no comparison drawn be-
tween the wide observations of the eariier
observers, and the precision and general
views of modern astronomers. To ascer-
tain the real motions of the heavenly bo-
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dies was a difficult task, and required the
united observations of many ages. To
zscertain the laws and causes of these
motions demanded the exertions of pow-
ers almost beyond the reach of the hu-
man faculties. This has, however, been
accomplished, and it bas been demonstra-
ted, that the most minute movements of
the heavenly bodies depend upon the
same general law with the rest, and to be
the consequence of it. Astronomy has
therefore been highly regarded, as exhi-
biting one of the most remarkable in-
stances of the extent and powers of the
reasoning faculties. It has, moreover, con-
ferred upon mankind the greatest bene-
fits, in many respects, as will be shewn in
the course of the present work, and may
be properly considered as the teacher
and guide of the art of navigation.

The early history of astronomy ad-
mits of no regular elucidation. It is pro-
bable that some knowledge of the kind

must have been nearly coeval with the-

human race, as well from motives of cu-
riosity,asfrom the connection which ithas
with the common concerns oflife. Traces
of'it have accordingly been found among
various nations, remote from each other,
which shew that the most remarkable
phenomena must have beenobserved, and
aknowledge of them disseminated, ata
very remote period. But in what age or
country the science first originated, or by
whom it was in those early times me-
thodized andimproved, is not now known.
Such, however, as wish for every infor-
mation that the subject admits of, we re-
fer to the learned and very elaborate his-
tory of ancient and modern astronomy,
by M. Bailly, a man of the highest repu-
tation in the scientific world, and who was
basely and cruelly murdered, in the zenith
of his celebrity, by the bloodthirsty Robe-
spierre, whose savage ambition was, to
efface from the earth every thing great,
virtuous, and excellent.

M. Bailly endeavours to trace the ori-
gin of astronomy among the Chaldeans,
Egyptians, Persians, Indians, and Chinese,
to a very early period. From the re-
searches which he has made on this sub-
ject, heis led to conclude that the know-
ledge common to the’ whole of those na-
tions has been derived from the same
original source ; namely, a most ancient
and bightly cultivated people of Asia, of
whose memory every trace is now extinct,
but who have been the parent instructors
ofall around them. The situation of this
ancient people he conjectures to have
been in Siberia, about the 50th degree of
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north latitude. Among various other co-
incidences, he observes that many of the
European and Asiatic nations attribute
their origin to that quarter, where the ci=
viland religious rites common to each,
were probably first formed.

Without going farther back, we may
observe, that the Egyptians were early
cultivators of thisscience, and that among
the Greeks, Thales, who travelled into
Egypt, and who was the founder of the
Tonian sect, appears to have been the first
who taught his' countrymen the globular
figure of the earth, the obliquity of the
ecliptic, and the causes of solarand lunar
eclipses ; which latter phznomena he is
also said to have been able to predict.
Thales had for his successors, Anaximan-
der, Anaximenes, and Anaxagoras, to the
first of whom is attributed the invention
of the gnomon and geographical charts ;
but for which he was probably indebted
to the Egyptians. He is also said to have
maintained that the sun was a mass of
fire aslarge as the earth, which, though
far below the truth with respect to size,
was an opinion, for those early times, that
does its_author much credit, though to
him, as in the case of Galileo, the truths
he had discovered were the cause of per-
secution. Both himself and his children
were proscribed by the Athenians for his
attempting to subject the works of the
gods to immutable laws; and his life
would have paid the sacrifice of his te-
merity, but for the care of Pericles, his
friend and disciple, who got his sentence
of death changed into exile. Next after
the lonian school was that of Pythagoras;
who was born at Samos, about the year
586 before the Christian 2ra, and who,in
the celebrity he acquired, far exceeded
his predecessors. Like Thales, he visited
Egypt, and afterwards the Brachmans of
India, from whom he is supposed to have
obtained many of the astronomical truths
which he brought with him into Italy,
to which country he was obliged to re-
tire, on account of the despotism which
then prevailed at Athens. Here he first
taught the true system of the world,
which many centuries after, was revived
by Copernicus: but hid his doctrines from
the vulgar, in imitation of the Egyptian
priests, who had been his instructors. It
was even thought, in this school, that the
planets were inhabited bodies, like the
earth ; and that the stars, which are dis-
seminated through infinite space, are suns,
and the centres of other planetary sys-
tems. They also considered the comets
as permanent bodies, moving reund the

H
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sun; and not as perishing meteors, form-
ed in the atmosphere, as they were
thought to be in aftertimes. From this
time to the foundation of the school of
Alexandria, the history of astronomy
among the Greeks offersnothing remark-
able, except some attempts of Eudoxus to
explain the celestial phznomena: and
the celebrated cycle of 19 years, which
had been imagined by Meton, in order
to conciliste the solar and lunar motions.
This is the most accurate period, for a
short interval of time, that could have
been devised, for embracing an exact
number of revolutions of these two lumi-
naries ; aud is so simple and uscful, that
when Meton propesed it to the Greeks,
assembled at the Olympic games, as the
basis of their calendar, it was reccived
with great approbation, and unanimously
adopted by all their colonies. In the
school of Alexandria, we see, for the first
time, a combined system of observations,
made with instruments proper for mea-
suring angles, and calculated trigonome-
trically. ~Astronomy accordingly took a
new form, which succeeding ages have
only brought to greater perfection.  The
position of the stars began at thistime
to be determined ; they traced the course
of the planets with great care ; and the
inequalities of the solar and lunar motions
became better known. It was, in short,
in this celebrated school, that a new sys-
tem of astronomy arose, which embraced
the whole of the celestial motions ; and
though inferior to that of Pythagoras, and
evenfalse in theory, it afforded the means,
by the numerous observations which it
furnished, of detecting its own fallacy, and
of enabling astronomers in later times to
discover the true system of nature. It
was from their observations of the princi-
pal zodiacal stars, that Hipparchus wag
led to discover the precision of the equi-
noxes ; and Ptolemy also founded upon
them his theory of the motions of the pla-
nets. Next after these was Aristarchus,
of Samos, who made the most delicate
elements of the science the objects of his
research. Among other things of this
kind, he attempted to determine the mag-
nitade and distance of the sun; and
though, as may be supposed, the results
he obtained were considerably wide of the
truth, the methods he employed to re-
solve these difficult problems do great
honour to his genivs. ‘flie celebrity of his
successor, Eratosthenes, arises; chiefly
from his attempt to measure the earth,
and his observations on the obliquity of
the ecliptic. Havingremarked, at Syene,

a well, which was enliglitened to its bot-
tom by the sun, on the dayof the summer
solstice, he observed the meridian height
of the sun on the same day at Alexandria,
and found that the celestial arc continued
betwecn the two places was the 56th
part of the whole circumference ; and as
their distance was estimated at 500 stadia,
he fixed the length of a great circle of
the earth at 250,000 : but as the length
of the stadium employed by this astrono-
mer is not known, we cannot appreciate
the exactness of hismeasurement. Among
others who cultivated and improved this
science we may also mention the cele-
brated Archimedes, who constructed a
kind of planetarium, or orrery, for re-
presenting the principal phznomena of
heavenly bodies. But of all the astrono-
mers of antiquity, Hipparchus of Bithynia
isthe one, who, by the number and pre-
cision of his observations, as well as by
the important result which he derived
from them, is the most entitled to our
esteem. He flourished at Alexandria
about the year 162 before the Christian
zra; and began his astronomical labours
by attempting to determine, with more
exactness than had hitherto been done,
the length of the tropical year, which he
fixed at 365 days, 5hours, and 55 minutes,
being nearly 44 minutes too great. Like
most of his predecessors, he founded his
system upon an uniform circular motion
of the sun; but, instead of placing the
earth in the centre of the solar orbit, he
removed it to the distance of _Z.lﬁth part
of the radius, and fixed the apogee to the
sixth degree of Gemini. By means of
these data, he formed the first solar tables
of which any mention is made in the his-
tory of astronomy ; and though defective,
and even erroneousin principle, they are
a durable monument of his genius, which
three centuries afterwards were respect-
ed by Ptolemy, without his presuming to
alter them, The great astronomer next
considered the motions of the moon, and
endeavoured to measure the exact time of
her revolution, by a comparison of an-
cient eclipses. He also determined the
eccentricity and inclination of her orbit,
as well as the motioa of her nodes and
apogee; and calculated all the eclipses
that were to happen for 600 years to
come.

Between the time of Hipparchus and
Ptolemy, the chief observers of any note
are Agrippa, Mcnelaus, and Theon; the
two latter of which are better known as
geometriciansthan astronomers.  We re;
mark, however, in this interval, the re-
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formation of the calendar by Julius Cexsar,
and a more exact knowledge of the flux
and reflux of the ocean. We pass over
the dark ages, and observe that Frederic
II. about 1230, sethimself to restore some
decayed universities, and founding a new
one at Vienna. He also caused the works
of Aristotle, and Ptolemy’s Almagest, to
be translated into Latin; from which lat-
ter circumstance we may date the revival
of astronomy in Europe. Two years after
this, John of Halifax, commonly known
by the name of Sacro Bosco, compiled,
from Ptolemy, Albategnius, Alfraganus,
and other Arabic astronomers, his work
¢ De Sphzra,” which continued in great
estimation for more than 300 years after-
wards, and was honoured with commen-
taries by Clavius, and other learned men.
Alphonsus, King of Castile, may also be
reckoned as one of the most zealous en-
couragers and protectors of this science ;
though, being but ill seconded by the
astronomers of that time, the tables which
he published were not found to answer
the great expense which attended them.
See ALMAGEST.

About the same period also Roger Ba-
con, an English monk, besides many learn-
ed works of various kinds, wrote several
treatises on astronomy ; after which but
little progress was made in the science
till the time of Purbach, Regiomontanus,
and Walther, who all flourished about the
end of the fifteenth century, and by their
labours prepared the way for the great
discoveries which followed. Regiomon-
tanus, in particular, who was born at Ko-
ningsberg, a town of Franconia, in 1426,
and whose proper name was John Mualler,
rendered considerable services to astro-
nomy, not only by his observations and
writings, but by his trigonometrical tables
of sines and tangents, which he computed
to a radius of 1,000,000 for every minute
of the quadrant, and by this means great-
ly facilitated astronomical computations.
Next after these was Nicholas Coperni-
cus, the celebrated restorer of the old
Pythagorean system of the world, which
had been now set aside ever since the
time of Ptolemy. He was born at Thorn,
inPolish Prussia, in 1743, and having gone
through a regular course of studies at
Cracow, and afterwards at Romne, he was
made, by the interest of his uncle, who
was bishop of Wormia, a canon of Fraw-
enberg : in which peaceful retreat, after
36 years of observations and meditations,
he established his theory of the motion of
the earth, with such new and demonstra-
tive arguments in its favour, that it has
gradually prevailed from that time, and is

now universally received by the learned
throughout Furope. This great man,
however, had not the satisfaction of wit-
nessing the success of his undertaking;
being threatened by the persecution of
religious bigots on the one side, and with
an obstinate and violent opposition from
those who cailed themselves philosophers
on the other, it was not without the great-
est solicitations that he could be prevail-
ed upon to give up his papers to his
friends, with permission to make them
public; but, fromn continued importunities
of this kind, he at length complied, and
his book, “ De Revolutionibus Orbium
Ceelestium,” after being suppressed for
many years, was at length published, and
a copy of it brought to him a few hours
before his death. From Copernicus we
proceed to Tycho Brahe, the celebrated
Danish astronomer, who was born in 1546,
and began to manifest his taste for this
science at the early age of 14. An eclipse
of the sun, which happened in 1560, first
attracted his attention, and the justness
of the calculation which announced this
phznomenon inspired him with a strong
desire of understanding the principles
‘upon which it' was founded. But meet-
ing with some opposition from his tutor,
and a part of his family, to these pursuits,
which probably served only to increase
his attachment to them, he made a jour-
ney into Germany, where he formed con-
nections, and entered into a correspon-
dence with some of the most eminent
astronomers of that country, particularly
with the landgrave of Hesse, who receiv-
ed him in the most flattering manner, and
recommended him to the notice of his
sovereign. Becoming by this means bet-
ter known, on his return to Denmark,
Frederic II. gave him the little island of
Huen, at the entrance of the Baltic, where
he built an observatory, under the name
of Uraniburg, and in which, curing a
course of 20 years, he made a prodigious
number of observations. His tranquillity,
however, in this happy retreat, was at
length interrupted; for soon after the
death of Frederic, which happened in
1596, he was deprived, through the as-
persions of some envious and malevolent
persons, of his pension and establishment,
and was not allowed even to follow his
pursuits at Copenhagen, a minister of
that time, of the name of Walchendorp,
having forbid him to continue his obser-
vations. Happily, however, he found a
powerful pretector in the Emperor Ro-
dolphus II. who ordered him to be pio-
perly provided for at his own expense,
and gave him a commodious house at
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Prague. After residing in this city till
the year 1601, he was taken off by a sud-
den death, in the midst of his labours, and
at an age while he was yet capable of ren-
dering great services to astronomy. This
great man, as i3 well known, was the in-
ventor of a kind of semi Ptolemaic system
of astronomy that was afterwards called
by his name, and which he vainly endea-
voured to establish, instead of the Coper-
nican, or true system. Butthough he
was not happy in this respect, he has
been of great use to astronomy, by his
numerous observations and discoveries.

"Tycho Brahe, in the latter part of his
Tife, had, for his disciple and assistant, the
celebrated Kepler, who was born in 1751,
at Wiel, in the duchy of Wirtemberg,
and was one of those rare characters that
appear in the world only at particular
times, to prepare the way for newand
important discoveries. Like his master
Tycho, he appears to haveattached him-
self to the science at a very early age;
and if it be the privilege of genius to
change received 1deas, and to announce
truths which had never before been dis-
covered, he may justly be considered as
one of the greatest men that had yet ap-
peared.  Hipparchus, Ptolemy, Tycho
Brahe, and. even Copernicus himself,
were indebted for a great part of their
knowledge to the Egyptians, Chaldzans,
and Indians, who were their masters in
this science ; but Kepler, by his own ta-
lents and industry, has made discoveries,
of which no traces are to be found in the
annals of antiquity. See BRamk.

This great man, after seventeen years
of meditation and calculation, having had
the idea of comparing them with the
powers of the nuinbers by which they are
expressed. he found that the squares of
the times of the revolutions of the planets
are to each other as the cubes of their
mean distances from the sun; and that the
same law applies equally to their satel-
lites. See KerLER.

At the same time also that Kepler, in
Geimany, was tracing the orbits of the
planets, and settling the laws of their mo-
tions, Galileo (who was born at Pisa, in
Ttaly, in 1564) was meditating upon the
doctrine of motion in general, and inves-
tigating its principles; and from the ad-
mirable discoveries which he made in
this branch of the physico-mechanical
sciences, Newton and Huygens were af-
terwards enabled to derive the most
brilliant and complete theories of all the
planetary motions.

About this period, also, a fortunate ac-
cident produced the most marvellous in-

strument that human industry and saga-
city could have ever hoped to discover 5
and which, by giving a far greater exten-
sion and precision to astronomical obser-
vations, shewed many irregularities and
new phenomena, which had hitherto re-
mained unknown. This invention was
that of the telescope, which was no soon-
er known to Galileo, than he set himself
about to improve it; and the discoveries
he was by this means enabled to make
were as new as they were surprising.

The face of the moon appeared full of
cavities and asperities, resembling vallies
and mountains. The sun, which had
gencerally been considered as a globe of
pure fire, was observed to be sullied by
a number of dark spots, which appeared
on various parts of his surface. A great
number of new stars were discovered in
every part of the heavens; the planet
Jupiter was found to be attended with
four moons, which moved round him in
the same manner that our moon moves
round the earth; the phases of Venusap-
peared like those of the moon, as had be-
fore been concluded by Copernicus, from
his theory ; and, in short, most of the ob-
servations he made furnished new proofs
of the truth of the Copernican system. In
publishing the discoveries which he had
made with this new instrument, Galileo
shewed, in the most incontestible man-
ner, the annual and diurnal motion of the
earth ; which doctrine, however, was
thought so alarming, that it was immedi-
ately declared heretical, by a congrega-
tion of cardinals, who were assembled
upon the occasion; and its venerable au-
thor, one of the most virtuous and en-
lightened men of his age, was obliged to
abjure, upon his knees, and in the most
solemn manner, a truth, which nature and
his own understanding had shewn him to
be incontrovertible. After this, he was
condemned to perpetual imprisonment ;
from which, however, at the end of a
year, he was enlarged, by the solicitations
of the grand duke; but that he might not
withdraw himself from the power of the
inquisition, he was forbid to quitthe ter-
ritory of Florence, where he died in
1642 ; carrying with him the regrets of
Europe, enlightened by his labonrs, and
their indignation against the odious tri-
bunal which had treated him so unwor-
thily. See Gaviceo.

The discoveries of Huygens succeeded
those of Kepiecr and Galideo: and few
men have, perhaps, meri'ed more of the
sciences, by the imporrance and sublimi-
ty of his rescarchies. Among other thigs,
his happy application of the pendulum to
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elocks is one of the most advantageous
presents that was ever made to astrono-
my. He was also the first who found that
the singular appearances of Saturn are
produced by aring, by which the planet
is surrounded : and his assiduity in ob-
serving it led him to the discovery of
one of its satellites,

About this epoch, astronomy began to
be more generally cultivated and improv-
ed, in consequence of the establishment
of several learned societies, which, by ex-
citing a spirit of emulation and enterprise
among their members, greatly contribut-
edtothe advancementof every branch of
the mathematical and physical sciences.

The chief of these were, the Royal Soci-
ety of London, and that of the Academy
of Scienees of Paris; both of which have
rendercd great services to astronomy, as
well by the eminent men they have pro-
duced, as by the zeal and ardour with
which the science has been constantly
promoted by them. Towards the latter
part of the seventeenth century, and the
beginning of the eighteenth, practical as-
tronomy seems rather to have languished;
buat, at the same time, the theoretical part
was carried to the highest degree of per-
fection by the immortal Newton, in his
“Principia,” and by the astronomy of
David Gregory. About this time, also,
clock and watch-work was greatly im-
proved by Mr. Graham, who likewise
constructed the old eight feet mural arch
at the Royal Observatory at Greenwich,
and the zenith sector of 24 feet radius,
with which Dr. Bradley discovered the
aberration of the fixed stars. The astro-
nomical improvements in the last century
have been chiefly owing to the greater
perfection of instruments, and to the esta-
blishment of regular observatories, in va-
rious parts of Europe. Romer, a cele-
brated Danish astronomer, first made use
of a meridian telescope ; and, by observ-
ing the eclipses of Jupiter’s satellites,
was led to his discovery of the motion of
light, which he communicated tothe Aca-
demy of Sciences at Paris, in 1675.

Mr. Flamsteed was also appointed the
first astronomer royalat Greenwich about
the same time, where he observed all the
celestial phenomena for more than 44
years; and, as the fruits of his labours,
published 2 catalogue of 3000 stars, with
their places, to the year 1688, as also new
solar tables, and a theory of the moon,
according to Horrox. Cassini, also, the
first French astronomer royal, greatly
distinguished himself by his numerous
observations on the sun, moon and pla-

nets, and by the improvements he made
in the elements of their motions.

In 1719, Mr, Flamsteed was sitcceeded
by Dr. Halley, the friend of Newton, and

a man of the first eminence in all the——

classes of literature and science, who
had been sent, at the early age of 21, to
the island of St. Felena, to observe the
southern stars, a catalogue of which he
published in 1729 ; and a few years after-
wards he gave to the public his © Synop-
sis Astronomiz Cometicz,” in which he
ventured to predict the return ofa comet
in 1758 or 1759.

On the death of Dr. Halley, in 1742, he
was succeeded by Dr. Bradley, who has
rendered himself highly celebrated by
two of the finest discoveries that have
ever been made in astronomy, the aber-
ration of light, and the nutation of the
earth’saxis. Among other things, he al-
so formed new and accurate tables of the
motions of Jupiter’s satellites, as well as
the most correct table of refractions yet
extant. Also, with a large transit instru-
ment, and a new mural quadrant of eight
feet radius, constructed by Bird, in 1750,
he made an immense number of observa-
tions, for settling the places of all the
stars in the British catalogue, together
with nearly 150 places of the moon, the
greater part of which he compared with
Mayer’s tables.

Dr. Bradley was succeeded in 1762, in
his office of astronomer royal, by Mr.
Bliss, but who, being in a declining state
of health, died in 1765, and was succeed-
ed by Nevil Maskelyne, D. D, the pre-
sent astronomer royal, who has rendered
considerable services to this science, by
his publication of the ¢ Nautical Alma-
nac,” the ¢Requisite Tables,” &ec.; and
more particularly by the great assidaity
and zeal he has displayed in bringing the
lunar method of determining the longi-
tude at seainto general practice.

Such was the state of astronomy, when
Dr. Herschell, by augmenting the powers
of telescopes beyond the most sanguine
expectations, opened a scene altogether
unlooked for. By this indefatigabie ob-
server, we are made acquainted with a
new primary planet belonging to our sys-
tem, called the Georgium Sidus, attended
by six satellites, which he discovered on
the 13th of March, 1781, and which, be-
ing at twice the distance of Saturn frem
the sun, has doubled the boundsformerly
assigned to the solar systeni. We are also
indebted to him for a variety of chs:rva-
tions on several other interesting astvono-
mical subjects ; such as the discovery of
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two additionalsatellites to Saturn, of which
the number is now seven; a new method
of measuring the lunar mountains; the ro-
tation of the plancts on their axis; on the
parallax of the fixed stars; catalogues of
double, triple stars, &c. ; of nebulz; and
of the proper motion of the sun and so-
lar system; the accounts of which, toge-
ther with many other valuable papers, he
has communicated, from time to time, in
different parts of the Philosophical Trans-
actions. A new planet has been disco-
vered by M. Piazzi, of Palermo, between
Mars and Jupiter, to which has been
given the name of Ceres Ferdinandia;
another by Dr. Olbers; a third and a
fourth have also been discovered, which
we shall briefly notice fartheron.

6F THE APPARENT MOTIONS OF THE NEA-
VENLY BODIES,

Having given a very briefsketch of the
history of this science, than which, few,
if any, have higher claims to our venera-
tion aud regard, we proceed to consider
the science itself,intending to present the
reader with a popular outline of the stu-
dy, freed as much as possible from ma-
thematical principles, upon which it de-
pends, but for which few, in comparison,
can be supposed, from previous studies,
to have any taste.

When we cast our eyes towards the
heavens, we perceive a vast concave he-
misphere, at an unknown  distance, of
which the eye seems to constitute the
centre. The earth stretches at our feet
like an immense plain, and appears to
meet, and 1o bound, the heavenly hemis-
phere. The circle around, where the
earth and heavens seem to meet and
touch each other,is called the horizon.
It is natural to imagine, that, besides the
hemisphere which we perceive, thereis
another, exactly similar, concealed from
our view by the earth, and that the earth
therefore is suspended in the middle of
this heavenly sleere, with all its inhabi-
tants. A little observation turns this sus-
picion into certainty; for ina cleareven-
ing the heavenly hemisphere is seen
studded with stars, and its appearance is
changing every instant. New stars are
continually rising in the east, while others
are setting inthe west. Those stars, that
earlyin theevening are seen just above the
eastern horizon,will at midnight be seenin
the middle of the starry hemisphere, and
may be traced moving gradually towards
the west, till at length they sink below
the horizon. If we look to the north, we

perceive that many stars in that quarter
never set at all, but move round and
round, describing a complete circle in 24
hours : these describe their circles round
a fixed pointin the heavens,and the circles
diminish more and more the nearer the
star is to that point. This fixed point is
called the north pole. There must be a
similar fixed point in the southern hemis-
phere, called the south pole. In this wa:
theheavenly sphere appears to turn roun
two fixed points, called the -poles, once
inevery 24 hours. The imaginary line
which joints the points is called the axis
of the world. We shall endeavour to il-
lustrate this by means of a figure.

Let H O (fig 1. Plate IL.) represent the
circle of the horizon, seen edgeways,
when it will appear as a straight line :
let HP £ RQ represent the complete
sphere of the heavens, of which HM'O Is
supposed to be the visible hemisphere,
and H N O the invisible hemisphere: then
P will be the pole or fixed point among
the stars, visible to us, round which they
all appear to turn, and will be the oppo-
site pole; the line PR will be the axis of
the sphere.

To obtain precise views of the motions
of the heavenly bodies, it is necessary to
be able to assign precisely the place in
which they are. This is done by means
of several imaginary lines or circles, sup-
posed to be described upon the surface
of the sphere. These circlesare divided
into degrees, minutes, and seconds. The
great circle of the sphere, Q E, which is
perpendicular to the axis of the world,
and of course 90° distant from either pole,
is called the equator. The smaller cir-
cles which the stars describe, in conse-
quence of theirapparent diurnal motions,
are called parallels, because they are pa-
rallelto the equator. The equator di-
vides the heavenly sphere into two equal
parts, the north and south; but, to be
able toassign the position of the stars, it
is necessary to have another circle pass-
ing through the poles, and cutting the
equator perpendicularly ; this is called
the meridian, which is supposed to pass
through the poles, and also directly over
the head of the observer, M, and the
point, N, exactly opposite to that. The
first of these points is called the zenith,
and the second is denominated the nadir.
The meridian divides the circles describ-
ed by the stars into two equal parts, and
when they reachit, they are either at
their greatest height above the horizon,
or they are at theirleast height. Thesi-
tuation of the pole is readily found, it be-
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ing precisely half way between the great-
est and least height of those stars that
never set. Since II M O, the visible part
of the heavens, contains 1830°, and it is 90°,
between the pole, P, and the equator,
E Q; if, therefore, we take away P B
from the semicircle HM Q, there remains
90° for the other two arcs, P H and E. O,
that is, the elevation of the pole and the
equator are, together, equal to 90°, so
that the one being known and subtracted
from 90°, the other also is found. Hence
it is known, that * the elevation of the
pole at any place is the complement of
the elevation of the equator,” or what
that elevation wants of 90°. Hence also
“the elevation of the equatoris equal
to the distance from the pole, P, to the
zenith, M;” for the elevation of the equa-
tor is the difference between that of the
pole and 90°.

When we travel towards the north, we
perceive that the north pole does not re-
main stationary, but rises towards the ze-
nith, in proportion to the space that we
pass over. Onthe contrary, it sinks just
as much when we travel towards the
south: from which we infer that the sur-
face of the earth is not plane, as would ap-
pear to a superficial observer, but curved.

The heavenly bodies appearto describe
a complete circle round the earth every
24 hours ; but, besides these motions,
which are common to them all, there are
several which possess motions peculiar to
themselves. The sun is farther towards
the south during winter than during sum.
mer; he does nottherefore keep the same
station in the heavens, nor describe the
same circle every ‘day. The moon not
only changes her form, diminishes and
inereases, but, if she is observed in rela-
tion to certain fixed stars, it will be found
that she proceeds to the eastward, mak-
ing progress every day, till, in about a
month, she makes a complete tour of the
heavens. There are eight other stars,
which are continually changing their

lace ; sometimes they seem to be mov-
ing to the westward, sometimes to the
eastward, and sometimes they appear sta-

tionary for a considerable time : these are_

called planets, There are other bodies
which appear only occasionally, move for
some time with very great velocity, and
afterwards advance beyond the regions
visible tous: these are comets, of which
one is now (November, 1807,) apparent.
The greater number of the heavealy bo-
dies always retain the same, ornearly the
¥aine, relative distance from each other,

>

and ‘are, »on that dccount, called fixed
stars.

: y
OF THE FIGURE AND MOTION OF TAE __
EARTH,

" The earth, as we have observed, was
long considered as a large circular plane,
spreading out on all sides to an indefinite
distance ; but it isnow ascerfained that it
is of a spherical figure, nearly resembling
that of a globe. The evidence for this

fact is decisive, without having recourse

to scientific principles, by considering that
the celebrated navigators, Magellan, Sir
Francis Drake, Lord Anson, and captain
Cook, have all, at different times, sailed
round the earth. They set out from Eu-
ropean ports, and, by steering their
course westward, arrived at length at the
very place from whence they departed,
which eould not have happened, had the
earth been of any other than a spherical
or a globular figure. This form is also
apparent, from the circular appearance
of the sea itself, and the circumstances
which attend large objects, when seen
at a distance on its surface. For when a
ship goes out to sea, we first lose sight
of the hull, or body of the vessel, see
fig. 4; afterwards that of the rigging;
and at last can discern only the top of
the mast, which is evidently owing to
the convexity of the water between the
eye and the object; for, otherwise, the
largest and most conspicuous part would
be visible the longest. Another proof is
taken from the shadow of the earth upon
the face of the moon, during the time of
a lunar eclipse; for the moon, having no
light but what it receives from the sunm,
and the earth béing interposed between
them, the moon must either wholly, or
in patt, become obseure. And since in
every eclipse of this kind, which is not
total, the obscure part always appears to
be bounded by a circular lTine, the earth
itself, for that reason, must be spherical ;
it being evident that none but a spherical
body can, in all situations, cast a circular
shadow.

It is not, ascertained who was the first
person that asserted the figure of the
earth to be spherical, but the opinion is of
very great antiquity. For, when Babylon
was taken by Alexander the Great, it was
known that the philospphers in that city
had been long in the habit of calculating
eclipses, which they could not have ac-
complished without a knowledge of the
true figure of the carth. Thales, whe
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flourished six centuries before tlre birth
of Christ, predicted, according to the
testimony of Herodotus, an eclipse of the
sun. Hence it should seem, that in those
early days, the globular figure of the
earth had been, by the learned, investi-
gated and credited. This being known,
its magnitude would also soon be disco-
vered: the solution of this apparently
difficult problem engaged the attention
of many great men about the same peri-
od ; and though the measures which they
have given are wide of the truth, and
even very different from one another, yet
this may be imputed to the inaceuracy of
their instruments, and the want of ma-
thematical knowledge, rather than to the
impracticability in the thingitself. With-
out,however, entering upon this subject,
we may observe, that the universe in gene-
ral, as well as the solar system in particu-
lar, are in some mesasure connected with
the motion of the globe that we inhabit.
By the universe may be understood, the
whole frame of nature to the utmost ex-
tent of the creation, and by the solar sys-
tem is meant, that portion ofit which com-
prehends the sun, planets, satellites, and
comets. Of this system the sun is suppos-
ed to be in the centre, round which there
are eleven planets continually revolving.

If we canform a notion of the manner
in which the earth moves, we sball easily
conceive the motions of all the rest of
the planets, and by that means obtain a
complete idea of the order and economy
of the whole system. And in order to
this, nothing more is necessary than to
consider the common appearances of the
heavens, which are constantly presented
to our view, and attend to the conse-
quences. For since it is well known that
the sun and stars appear to move daily
from east to west, and to return nearly to
the same places in the heavens again in 24
hours, it follows, that they must really
move, as they appear to do, or else that
we ourselves must be moved, and attri-
bute our motion to them : it being a self-
evident principle, that if two things
change their situation with respect to
each other, one of them, at least, must
have moved. But if this change be ow-
ing to the revolution of the stars, we must
suppose them to be endowed with a mo-
tion so exceedingly swift, as to exceed
all conception; since it is now known,
by caleulations founded on the surest ob-
servations, that their distances from us
are so immense, and the orbits they have
to.run round so prodigiously great, that

the nearest of them would move at least
one hundred thousand milesin a minute.
Now as nature never does that in a com-
plicated and laborious manner, which
may be-done in a more simple and easy
one, it is certainly more agreeable torea-
son, as well as to the power and wisdom
of the Creator, that these effects should
be produced by the motion of the earth ;
especially as such a motion will best ac-
count for all the celestial appearances;
and at the same time preserve that beau-
tiful simplicity and harmony, which is
found to prevailin every other part of
the creation.  And this argument will ap-
pear still more forcible, if we compare
the vast bulk of the celestial bodies with
the bulk of the earth. For it is now well
known, thatthe sunis above a million of
times larger than the earth; and from the
best modern observations it appears, that
many of the stars are at least equally
large. [t is much more probable, there-
fore, that the earth revolves round its
axis, with an easy natural motion, once in
24 hours, than that those immense bo-
dies should be carried from one place to
another with such incredible swiftness.
Nor is it any objection to this rotation of
the earth, that we are unable to perceive
it. For as the motion of a ship at sea,
when she sails swiftly over the smooth
surface of the water, is almost impercep-
tible to the passengers and company on
hoard, much more so mustit be with such
a Jarge body as the earth, which has no
impediments or obstacles of any kind to
meet with in its way, or to disturb its mo-
tion. And in a manner equally easy may
another objection be removed, which has
frequently been brought against this doc-
trine. It has been asserted, that if the
earth moved, astone dropped from the
top of a tower, orany other high build-
ing, would not fall just at the bottom of it,
as the building must have advanced con-
siderably forward during the time of the
fall. But this is evidently a mistake ; for
it is well known, by repeated experi-
ments, that if a body be projected from
another body in motion, it will always
partake of the motion of that other body.
Thus, a stone dropped from the top of 2
mast, while the ship is under sail, is not
left by the vessel, but falls exactly at the
foot of the mast. And if a bottle of water
be hung up in the cabin, with its neck
downwards, it will empty itself drop by
drop, into another bottle placed exactly
underneath it, though the ship shall have
run many feet whilst each drop was in the
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air. This motion of the earth round its
axis, which, from the instances already
given, has been sufficiently proved, is
called its diurnal or daily motion, and is
that which occasions the regular return
of day and night, and all the celestial ap-
pearances before mentioned. But there
1s also another motion of the earth, called
its annual or yearly motion, which occa-
sions the various vicissitudes of the sea-
sons, summer, winter, spring, and autumn.
And the proofs of this second motion may
be easily gathered from celestial appear-
ances, in nearly the same manner as the
former. For as that luminary seems to
move round the earth from east to west,
in the space of a day, which is really
owing to the diurnal revolution of the
earth upon its axis, in a contrary direc-
tion ; so likewise he seems to have an
annual motion in the heavens, and to rise
and set continually in different parts of
theni ; which is certainly occasioned by
the daily motion of thé earth in its orbit,
or path round the sun, which it completes
in the space of a year.

OF THE SOLAR SYSTEM.,

It is fully proved that the planets, with
the earth which we inhabit, and also the
moon, revolve round the sun, which is
fixed in the centre of the system. There
are two kinds of planets, primary and
secondary. The first move round the
sun, and respect him only as the centre of
their motions. The secondary planets,
called also satellites or moons, are small-
er planets, revolving round the primary,
while they, with the primary planets,
about which they move, are carried round
the sun. The planets move round the
sun at various distances, some being much
nearer to him than our earth, and others
being much farther off. There are 11
primary planets, which are situated, with
respect to their distances from the sun, as
follows: Mercury ¥ ; Venus @Q; the
Earth @ ; Mars § ; Ceres, Pallas, Juno,
Vesta, Jupiter )/ ; Saturn § ; and the

Herschel planet, or the Georgium Sidus
. (See plate I. Astronomy.) Of these
our earth is accompanied by one moon,
Jupiter has four moons, Saturn has seven
moons, and the Herschel planet has six
moons. None of these moons, except our
own, can be seen without a good tele-
scope. The other five planetsdo notap-
pearto have any satellites, or moons. All
the planets move round the sun from west
to east, and in the same direction do the
moons revolve round their primaries, ex-
cepting those of the Herschel planet,
VOL. IL.

which seem to move in a contrary direc-
tion. The paths in which they move
round the sun are called their orbits.
These orbits are elliptical ; but the ec-
centricity of the ellipses is so small, that
they approach very nearly to circles.
They perform their revolutions also in
very different periodsoftime. The time
of performing their revolutions is called
their year. The planets are evidently
opaque bodies, and they shine only by
reflecting the light which they receive
from the sun; for Mercury and Venus,
when viewed by a telescope, often ap-
pear to be only partly illuminated, and
bave the appearance of our moon when
she is cusped or horned, having the illu-
mined partalwaysturned towards the sun.
From the appearance of the boundary of
light and shadow upon their surfaces, we
conclude that they are spherical; which
is confirmed by some of them having been
found to turn periodically on their axes.
Venus and Mercury, being nearer to the
sun than our earth, are called inferior pla-
nets, and all the rest, which are without
the earth’s orbit, are called superior pla-
nets. That the first go round the ;sunis
certain, because they are seen sometimes
passing between us and the sun,and some-
times they gobehind it. That their or-
bitsare within that of the earth is evident,
because they are never seen in opposi-
tion to the sun, that is, appearing to rise
from the horizon in the east when the sun
is setting in the west, which is another
proof that the earth is not the centre of
celestial motions. On the contrary, the
orbits of all the other planets surround
that of the earth ; for they sometimes are
seenin opposition to the sun, and they
never appear to be horned, but always
nearly or quite full, though sometimes
Mars appears a little gibbous, or some-
what deficient from full.

Since all the planets move round the
sun in elliptical orbits, the sun itself is
situated in one of the foci of each ellipse.
Thatfocus is called the lower focus. If
we suppeose the plain of the earth’s orbit,
which passes through the centre of the
sun, to be extended in every direction as
far as the fixed stars, it will mark out
among them a great circle, which is the
ecliptic ; and with this the situations of
the orbits ofall the other planetsare com-
pared. The planes of the orbits of all
the other planets must necessarily pass
through the centre of the sun; but if ex-
tended as far as the fixed stars, they form
circles different from one another, asalso
from the ecliptic ; one part of each orbit
being on the north, and the other onthe

I -
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south side of the ecliptic. Therefore the
orbit of each planet cuts the ecliptic in
two opposite points, which are called the
nodes of that particular planet, and the
nodes of one planet cut the ecliptic in
planes different from the nodes of another
planet. A line passing from one node of
aplanet, to the opposite node, or the line
in which the plane of the orbit cuts the
ecliptic, is called the line of nodes. That
node where the planet passes from the
south to the north side of the ecliptic is
called the ascending node, and the other
is the descending node. The angle which
the plane ofa planet’s orbit makes with the
plane of the eclipticis called the inclina-
tion of that planet’s orbit. Thus, fig. 2.
Plate II. where F represents the sun, the
points A and Brepresent the nodes, and
the line AB the line of nodes formed by
the intersection of the planes of the orbits
Cand D. The angle EF G is the angle
of inclination of the planes of the two
orbits to each other. A line drawn from
the lower focus of a planet’s orbit (wiz.
where the sun is) to either end of the con-
jugate -axis of its orbit, (which line is
equal to half the transverse axis) is called
the mean distance of the planet from the
sun. But, according to some, the mean
distance isa mean proportional between
the two axes of that planet’s orbit. The
distance of either focus from the centre
of the orbitis called its eccentricity. The
two points in a planet’s orbit, which are
farthest and nearest to the body round
which it moves, are called the apsides;
the former of which is called the higher
apsis, or aphelion; the latter is called the
lower apsis, or perihelion. The diame-
ter which joins these two points is called
the line of the apsides. When the sun
and moon are nearest to the “earth, they
are said to bein perigee. When at their
greatest distance from the earth, they are
said to be in apogee. When a planet is
situated so as tobe between the sun and
the earth, or so that the sun is between
the earth and the planet, then that planet
is said to be in conjunction with the sun.
When the earth is between the sun and
any planet, then that planet is said to be
in opposition. Itis evident that the two
inferior planets must have two conjunc-
tions with the sun, and the superior pla-
nets can have only one, because they can
nevercome between the earth and the
sun. - When a planet comes directly be-
tween us and the sun, it appears to pass
over the sun’s disc, or surface, and this is
called the transit of the planet. When a
planet moves from west to east, viz. ac-
cording to the order of the signs, itis

said to have direct motion, or to be in
consequentia. Its retrograde motion, or
motion in antecedentia, is when it appears
to move from east to west, wiz. contrary
to the order of the signs. The place that
any planet appears to occupy in the ce-
lestial hemisphere, when seen by an ob-
server supposed to be placed in the sun,
is called its heliocentric place. The place
it occupies, when seen from the earth,is
called its geocentric place.

The planets do notmove with equal ve-
locity in every part of their orbits,but they
move faster when they are nearest to the
sun, and slower in the remotest part of
their orbits; and they all observe this
remarkable law, that if a straight line be
drawn from the planet to the sun, and
this line be supposed to be carried along
by the periodical motion of the planet,
then the areas which are described by
this right line and the path of the planet
are proportional to the times of the pla-
net’s motion., That is, the area described
in two days is double that which is de-
scribedin one day, and a third part of
that which is described in six days,though
the arcs or portions of the orbit described
arenot in that ratio. The planets, being
at different distances from the sun, per-
form their periodical revolutions in differ-
ent times : but it has been found that the
cubes of their mean distances are con-
stantly as the squares of their periodical
times; viz. of the times of their perform-
ing their periodical revolutions. These
two last propositions were discovered by
Kepler, by observations on the planets;
but Sir Isaac Newton demonstrated, that
it must have been so on the principle of
gravitation, which formed the basis of his
theory. This law of universal attraction,
or gravitation, discovered by Newton,
completely confirms the system of Coper-
nicus, and accounts for all the phenomena
which were inexplicable on any other
theory. The sun, as the largest body in
our system, forms the centre of attraction,
round which all the planets move: but it
must not be considered as the only body
endued with attractive power, for all the
planets also have the property of attrac-
tion, and act upon each other as well as
upon the sun. The actual point there-
fore about which they move will be the
common centre of gravity of all the bo-
dies which are included in our system;
that is, the sun, with the primary and
secondary planets. But because the bulk
of the sun greatly exceeds that of all the
planets put together, this point isin the
body ofthe sun. The attraction of the
planets on each other also somewhat dis-
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turbs their motions, and causes some ir-
regularities. It is this mutual attraction
between them and the sun, that prevents
them from flying off from their orbits by
the centrifugal force which is generated
by their revolving in a curve, while the
centrifugal force keeps them from falling
into the sun by the force of gravity, as
they would do, if it were not for this mo-
tion impressed upon them. Thus these
two powers balance each other, and pre-
serve order and regularity in the system.
Itis well known, that if, when a body is
projected in a straight line, it be acted
upon by another force, drawing it towards
a centre, it will be made to describe a
curve, which will be either a circle or an
ellipsis, according to the proportion be-
tween the projectile and centripetal
force. If a planet at B (fig 3, Plate IL.)
gravitates, or is attracted towards the sun,
S, so as to fall from B to y, in the time
that the projectile force would have car-
ried it from B to X, it will describe the
curve BY, by the combined action of
these two forces, in the same time that
the projectile force singly would have
carried it from B to X, or the gravitating
power singly have caused it to descend
from B to y, and these two forces being
duly proportioned, the planet obeying
them both will move in the circle BY T
V. But if, whilst the projectile force
would carry the planet from B to &, the
sun’s attraction should bring it down from
B to 1, the gravitating power would then
be too strong for the projectile force, and
would cause the planet to describe the
curve BC. When the planet comes to
C, the gravitating power (which always
increases as the square of the distance
from the sun, S, diminishes) will be yet
stronger for the projectile force, and by
conspiring in some degree therewith,
will accelerate the planets motion all the
way from C to K, causing it to describe
thearcs BC, CD, DE, EF, &c. all in
equal times. Having its motion thus ac-
celerated, it thereby acquires so much
centrifugal force, or tendency to fly off at
K, in the line K &, as overcomes the sun’s
attraction; and the centrifugal force be-
ing to great too allow the planet to be
brought nearer to the sun, or even to
move round him in the circle & I m n, &e.
it goes off, and ascends in the curve K L
M N, &c.its motion decreasing as gradu-
aily from K to B as it increased from B to
K, because the sun’s attraction now acts
against the planet’s projectile motion just
as much as it acted with it before. When
the planet has got round to B, its projec-
tile foree is as much diminished from its:

mean state as it was augmented at K;
and so thc sun’s attraction being more
than sufficient to keep the planct from
going off at B, it describes the same orbit
over again, by virtue of the same forces
or powers. A double projectile force
willalways balance a quadruple power of
gravity. Let the planet at B have tivice
as great an impulse from thence towards
X as ithad before; thatis, in the same
length of time that it was projected from
B to 4, as in the last example; letit now be
projected from B to ¢, and it will require
four times asmuch gravity to retain it 1n its
orbit; thatis, it must fall as far as from B
to 4 in the time that the projectile force
would carry it from B to C, otherwise it
would not describe the curve B D, as is
evident from the figure. But in as much
time as the planet moves from B to C, in
the higher part of its orbit, it moves from
Ito K, or irom K to L, in the lower part
thereof; because, from the joint action of
these two forces, it must always describe
equal areas in equal times throughout its
annual course. These areas are repre-
sented by the triangles BS C,C S D, DSE,
ESF, &c. whose contents are equal to
one another, from the properties of the
ellipsis. We have now given a general
idea of the solar system; we shall next
describe the bodies that compose it.

Of the sun. The sun, as the most-con-
spicuous and most important of =il the
heavenly bodies, would naturally claimthe
first place in the attention of astronomers.
Accordingly, its motions were first stu-
died, and they have had considerable in-
fluence on all the other branches of the
science. That the sun hasa motion of
its own, independent of the apparent di-
urnal motion common to all the heavenly
bodies, and in a direction contrary to that
motion, is easily ascertained, by observing
with care the changes which take place
in the starry hemisphere during a com-
plete year. If we note the time at which
any particular star rises, we shall find that
it rises somewhat sooner every successive
day, till at last we lose it altogether in
the west. But if we nole it after the in-
terval of a year, we shall find it rising pre-
cisely at the same houras at first. Those
stars which are situated nearly in the
track of the sun, and which set soon afier
him, in s few evenings lose themselves
altogether in his rays, and afterwards
make their appearance in the east before
sunrise. The sun then moves towards
them in a direction contrary to his diurnal
motion. It was by observations of this
kind that the ancients ascertained his or.
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hit. - But at present this is done with
greater precision, by observing every day
the height of the sun when it reaches the
meéridian, and the interval of time which
elapses between his passing the meridian
and that of the stars. The first of these
observations gives us the sun’s daily mo-
tion northward or southward, in the di-
rection of the meridian; and the second
gives us his motion eastwardinthe direc-
tion of the parallels; and by combining
the two together we obtain his orbit, The
height of the sun from the horizon, when
it passesthe meridian, on the arch of the
meridianbetweenthe sunandthe horizon,
is called the sun’s altitude. The ancients
ascertained the sun’s altitude in the fol-
lowing manner:—They erected an up-
right pillar at the south end of a meridi-
an line, and when the shadow of it exact-
1y coincided with thatline, they accurate-
ly measured the shadow’s lengtii,and then,
knowing the height of the pillar, they
found by an easy operation in plain trigo-
nomeiry, the altitude of the sun’s upper
limb, whence, after allowing for the appa-
rent semidiameter, the altitude of the
sun’s centre was known. But the methods
now adopted are much more accurate.
In a known latitude, a large astronomical
quadrant, of six, eight, or ten feet radius,
is fixed truly upon the meridian; the
Iimb of this quadrant is divided into mi-
nutes and smaller subdivisions, by means
of a vernier, and it is furnished with a te-
lescope, having cross hairs, &c. turning
properly upon the centre. By this instru-
ment the altitude of the sun’s centre is
very carefully measured, and the proper
deductions made. The orbit in which the
sun appears to move is called the eclip-
tic. It does not coincide with the equa-
tor, but cuts it, forming with it an angle,
which in the year 1769, was determined
by Dr. Maskelyne at 23° 28’ 107 or
23°.46944. This angle is called the obli-
quity of the ecliptic.

It is known that the apparent motion
of the sun in its orbit is not uniform.
Ohservations made with precision, have
ascertained, that the sun moves fastest in
the point of his orbit situated near the
wintersolstice, and slowest in the oppo-
site point of his orbit near the summer
solstice, When in the first point, the sun
moves in 24 hours 1°.01943; in the se-
cond point he movesonly 0°95319. The
daily motion of the sun is constantly va-
rying in every place of its orbit between
these two points. The medium of the
twois 0°.98632, or 59 117, which is the
daily motion of the sun about the begin-

ning of October and April. It has been
ascertained, that the variation in the an-
gular velocity of the sun is very nearly
proportional to the mean angular distance
of it from the point of its orbit where its
velocity is greatest. Itis natural to think,
that the distance of the sunfrom the earth
varies as well as its angular velocity.
This is demonstrated by measuring the
apparent diameter of the sun. Its dia-
meter increases and diminishes in the
same manner, and at the same time, with
its angular velocity, but in a ratio twice
as small. In the beginning of Januar;r,
his apparent diameter is about 32’ 39”,
and at the beginning of July it is about
31 34", or more exactly, according to
De la Place, 32/ 35”7 = 1955” in the first
case, and 31’ 18” == 1878” in the second.
Opticians have demonstrated, that the
distance of any body is always reciprocal-
ly as its apparent diameter. The sun must
follow the same law; therefore its distance
from the earth increases in the same pro-
portion that its apparent diaméter dimi-
nishes. In that point of the orbitin which
the sun is nearest the earth, his apparent
diameter is greatest,and his motion swift-
est; but when he is in the opposite point
both his diameter and the rapidity of his
motion are the smallest possible.

To determine the distance of the sun
from the earth has always been an inte-
resting problem to astronomers, and they
have tried every method which astronomy
or geometry possesses, in order toresolve
it. The amplest and most natural is that
which mathematicians employ to measure
distant terrestrial objects. From the two
extremities of a base, whose length is
known, the angtes which the visual rays
from the object, whose distance is to be
measured, make with the base, are mea-
sured by means of a quadrant ; their sum
subtracted from 180° gives the angle
which these raysform at the object where
they intersect. This angle is called the
parallax, and when it is once known, it is
easy, by means of trigonometry, to ascer-
tain the distance of the object. Let A B,
in fig. 4, be the given base, and C the ob-
ject whose distance we wish to ascertain.
The anglesC AB and CB A, formed by
the rays C A and C B with the base, may
be ascertained by observation ; and their
sum subtracted from 180° leaves the an-
gle A C B, which is the parallax of the
object C. It gives us the apparent size
of the base A B, as seen from C. When
this method is applied to the sun, it is ne-
cessary to have the largest possible base.
Let us suppose two observers on the
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same meridian, observing at the same in-
stant the meridian altitude of the centre
of the sun, and his distance from the same
pole. The difference of the two distan-
ces observed will be the angle under
which theline which separates the obser-
vers will be seen from the centre of the
sun. The position of the observers gives
this line in parts of the earth’s radius.
Hence it is easy to determine, by obser-
vation, the angle at which the semidi-
ameter of the earth would be seen from
the centre of the sun. Thisangle is the
sun’s parallax. But it is too small to be
determined with precision by that me-
thod. We can only conclude from it,
that the sun’s distance from the earth is
at least equal to 10,000 diameters.of the
earth. Other methods have been disco-
vered for finding the parallax with much
greater precision. . It amounts very near-
ly to 8”.8: hence it follows, that the dis-
tance of the sunfrom the earthamounts to
at least 25.405 semidiameters of the earth.

The sun was long considered, from its
constant emanation of heat and light, as
an immense globe of fire. When viewed
through a telescope, several dark spots
are visible on its surface, which are of
various sizes and durations. From the
motion of these spots, the sun has been
found to move round its axis, and its axis
is found to be inclined to the ecliptic.
Various opinions have been formed re-
specting these spots; they have been con-
sidered as opaque islands in the liquid
igneous matter, and by some as pits or
cavities in the body of the sun. In 1788,
Mr. King published a Dissertation on the
Sun, in which he-advanced, that the real
body of the sun is less than its apparent
diameter; that we never discern the real
body of the sun itself, except when we
behold its spots; that the sun is inhabit-
ed as well as our earth, and is not ne-
cessarily subject to burning heat; and
that there is in reality no violent element-
ary heat existing in the rays of the sun
themselves essentially, but that they pro-
duce heat only when they come into con-
tact with the planetary bodies. Several
years after this, Mr. Herschel published
his theory of the nature of the sun, which
is briefly as follows: he considers the sun
as a most magnificent habitable globe,
surrounded by a double set of clouds.
Those which are nearest its opaque body
are less bright, and more closely connect-
ed together, than those of the upper stra-
tum, which form the luminous apparent
globe we behold. This luminous exter-
nal matter is of a phosphoric nature, hav-
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ing several accidental openings in 1t
through which we see the sun’s body, or
the more opaque clouds beneath. These
openings form the spots that we see.

JMercury. This planet being the nearest
to the sun, and the least in magnitude, is
very seldom visible. It never appears more
than afew degrees from the sun’s disc,
and is generally lost in the splendour of
the solar beams. On this account astro-
nomers have had few opportunities of
making accurate observations upon it;
no spotshave been obgerved upon it, con-
sequently the time of its rotation on its
axis is not known. = Being aninferior pla-
net, it consequently must show phases
like the moon ; and it never appears quite
full to us. 1t is seen sometimes passing
over the sun’s disc, which is called its
transit.

Venus is ‘the brightest and largest, to
appearance, of all the planets, and is dis-
tinguished from the rest by her superio-
rity of lustre. 1Itis generally called the
morning or evening star, according as it
precedes or follows the apparent course
of the sun. Some have thought that they
could discover spots upon its disc, but
Herschel has not been able to see them;
consequently, the time of rotation round
its axisis not decidedly known. Venus al-
so appears with phases, and transitssome-
times take place, which are of very great
importance in astronomy.

The Earth, which we inhabit, is, as has
been proved, a globular body ; it is not,
however, a perfect sphere, buta spheroid,
having its equatorial diameter longer than
the polar diameter, or axis. It is conse-
quently flattest at the poles, and more
protuberant at the equator. The diame-
ter at the equator is 7893 English miles ;
that at the pole is 7928 miles. The sur-
face of the earth is much diversified with
mountains and vallies, land and water.
The highest mountains in it are the An-
des, in South America, some of which are
about four miles in perpendicular altitude.
About two-thirds of the globe is covered
with water. In consequence ofthe earth’s
being a globe, people standing upon op-
posite sides of it must have their feet to
wards each other. When in this situation,
they are called antipodes to each other.
Hence it appears that there is no real up
or down ; for what is up to one country is
down to another. It must seem strange
to those who are ignorant of the shape of
the carth, to suppose, thatif we could
bore a hole downwards, deep enough,
we should come to the other side of the
world, where we should find a surface
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and sky like our own; yet, if we reflect
a moment, we shall perceive that this
is perfectly true. As we are preserved
in our situations by the power of attrac-
tion, which draws us towards the centre
of the earth, we call that direction down
which tends to the centre, and the con-
trary. 'We mentioned before, that the
earth has two motions, the one a diurnal
motion round its own axis, the other an
annual motion round the sun. It is the
former which causes light and darkness,
day and night; for when one side of the
earth is turned towards the sun, it re-
ceives his rays, and is illuminated, caus-
ing day ; on the contrary, when one side
of the carth is turned from the sun, we
are in darkness, and then we have night.
We see, therefore, by how much more
simple means this change is effected,
than they imagined, who supposed that
the earth was fixed, and that the immense
globe of the sun was whirled round the
earth with the amazing velocity that
would be necessary. Twilight is owing
to the refraction of the rays of light by
our atmosphere, through which they pass,
and which, by bending them, occasion
some to arrive at a part of the earth that
could not receive any direct rays from
the sun. 1t is the annual motion of the
earth round the sun which occasions the
diversity of seasons. To understand this,
we must observe, what has been already
mentioned, that the axis of the carth is
inclined to the plane of its orbit 233°,
and it keeps always parallel to itself;
that is, it is always directed to the same
star. Let fig. 5, Plate II, represent the
carth in different parts of its elliptic or-
bit. In the spring, the circle which se-
parates the light from. the dark side of
the globe, called the terminator, passes
through the poles n, s, as appears in the
position A. The earth, then, in its diur-
nal rotation about its axis, has every part
of its smface as long in light as in shade;
therefore the days are equal to the nights
all over the world, the sun being at that
time vertical to the equatorial parts of
the earth. As the earth proceeds in its
orbit, and comes into the position B, the
sun becomes vertical to those parts of the
earth under the tropic, and the inhabi-
tants of the northern hemisphere wilt en-
Jjoy summer, on account of the solar rays
falling more perpendicularly upon them ;
they will also have their days longer than
their nights, in proportion as they are
more distant from the equator ; and those
within the polar cirele, as wiltbe perceiv-
ed by the figure, will bave constant day-

light. = At the same time the inhabitants
of the southern hemisphere have winter,
their days being shorter than their ni§hts,
in proportion as they are farther from
the equator; and the inhabitants of the
polar regions will Lhave constant night.
The earth then continuesits course to the
position C, when the terminator again
passes through the poles, and the days
and nights are equal. After this the
earthadvancesto the position D, at which
time the inhabitants of the northern he-
misphere have winter, and their days are
shorter than their nights. The positions
B and D are the solstitial points, and A.
and C the equinoctial points; they are
not equidistant from each other, because
the sun is not in the centre, but in the fo-
cus of the ellipsis. In summer, when the
earth is at B, the sunis farther from it
than in the winter, when the earthis at
D; and in fact, the diameter of the sun
appears longer in winter than in summer.
The difference of heat is not owing to the
sun’s being nearer to us, or more remote,
but to the degree of obliquity with which
its rays strike any part of the earth.

The JMoon is, next to the sun, the most
remarkable of the celestial objects. 1Its
form is spherical, like that of the earth
round which it revolves, and by which it
is carried round the sun. Its orbitisalso
elliptical, having the earth in one of the
foc1 of the ellipsis. The moon always’
keeps the same side towards the earth,
showing only at one time a little more of
one side, and at another time a little more
of the other side. When the moon is
viewed through a good telescope, its sur-
face appears covered with ridges, moun-
tains, pits, and cavities of great variety.
Some parts of its surface also reflect less
light than the rest. 1t has been conjec-
tured that the part which reflects the
least light is water, and the brightest part
land. The heights of the lunar moun-
tains were formerly supposed to be much
greater than those of our earth ; but Dr.
Herschel has demonstrated that very few
are more than half a mile high, and the
highest little more than a mile. Several
volcanos, or burning mountains, have
been discovered in it. It has been doubt-
ed whether the moon has an atmosphere
like ours, but the latest observations ap-
pear to prove that it bas, The moon is
seen by means of the light which comes
to it from the sun being reflected from it.
Its changes or phases depend upon its
situation relatively to the earth and the
sun. When the moon is in opposition to
the sun, the enlightened side is turned
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towards the earth, and it appears full;
when the moon is in conjunction with the
sun, its dark side is turned towards us,
and it is invisible. As it proceedsin its
orbit, a small part of the enlightened side
is seen, and then we have a new moon;
and we continue to see more and more of
the enlightened side, as the moon ap-
proaches to the state of opposition, or full
moon. The waning or decreasing of the
moon takes place in the same manner,
but in a contrary order. The earth must
perform the same office to the moon that
the moon does to us; and it will appear
to the inhabitants of the moon (ifthere be
any,) like a very magnificent moon, be-
ing to them about thirteen times as big as
the moon to us, and it will also have the
same changes or phases: The moon’s mo-
tion is subject to many irregularities, on
account of the inclination of its orbit to
the plane of the ecliptic, and the attrac-
tion of the sun and the other planets.

The moon has scarcely any difference
of seasons; her axis being almost perpen-
dicular to the ecliptic. What is very sin-
gular, one half of her has no darkness at
all, the earth constantly affording it a
strong light in the sun’s absence ; while
the other half has a fortnight’s darkness,
and a fortnight’s light, by turns. Our
earth, as we have already observed, isun-
doubtedly a moon to the moon; waxing
and waning regularly, but affording her
13 times as much light as she does us.
‘When she changes to us, the earth ap-
fPlem-s full to her; and when she is in her

rst quarter to us, the earth is in its third
quarter to her; and vice versa. But from
one half of the moon the earth is never
seen at all : from the middle of the other
half, itis always seen over head; turning
round almost 30 times as quick as the
moon does. From the circle which limits
our view of the moon, only one half of
the earth’s side next her is seen; the
other half being hid below the horizon
of all places on that circle. To her, the
earth seemsto be the biggest body in the
universe. Asthe earth turns round its
axis, the several continents, seas, and
islands, appear to the moon’s inhabitants
like so many spots of different forms and
brightness moving over its surface ; but
much fainter at some times than others,
as our clouds cover them or leave them.
By these spots the 'Lunarians can deter-
mine the time of the earth’s diurnal mo-
tion, just as we do the motion of the sun:
and perhaps they measure their time by
the motion of the earth’s spots; for they
cannot haye a truer dial. The moon’s
xxis is so nearly perpendicular to the

ecliptic, that the sun never removes sen-
sibly from her equator; and the obliquity
of her orbit, which is next to nothing as
seen from the sun, cannot cause the sun
to decline sensibly from her equator:
Yet her inhabitants are not destitute of
means for ascertaining the length of their
year, though their method and ours must
differ. For we can know the length of
our year by the return of our equinoxes:
but the Lunarians, having always equal
day and night, must have recourse to
another method ; and we may suppose
they measure their year, by observing
when either of the poles of our earth be-
gins to be enlightened, and the other to
disappear, which is always at our equi-
noxes, they being conveniently situated
for observing great tracts of land about
our earth’s poles, which are entirely un-
known to us. Hence we may conclude,
that the year is of the same absolute
length bothtothe earth and moon, though
very different as to the number of days ;
we having 365} natural days, and the
Lunarians only 121, every day and night
in the moon being as long as 293 on the
earth.

Mars is not so bright as Venus, nor
even as Jupiter, though nearerto the
sun. Itscolour is a little reddish. Some
spots have been observed upon its sur-
face, from which its rotation round its
axis, and the inclination of its axis to the
plane of its orbit, have been determined.
This planet sometimes agpears gibbous,
but never horned, like the moon, which
shews that his orbit includes that of the
earth, and that he shines by a borrowed
light.

Ceres Ferdinandea is a very small pla-
net, situated next without Mars: it was
discovered on the first day of the present
century, by Mr. Piazzi, an Italian astro-
nomer. !

Pallas is another very small planet, dis-
covered by Dr. Olbers of Bremen, on the
28th of March, 1803. Two others have
also been discovered, one by M. Harding,
and the other by a pupil of Dr. Olbers.
To these have been given the names of
June and Veste. These planets Dr. Hers-
chel proposes to call asteroids, because
they are so much smaller than any of the
other planets.

Jupiter is the brightest planet next to
Venus. When viewed by a telescope,
several belts are observed across its disc,
parallel to its equator : these belts are va-
riable, and are supposed to be ranges of
clouds in the atmosphere of the planet.
Jupiter is surrounded by four moons, of
different sizes, which move about it in
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different times. These moons are some-
times eclipsed by the shadow of Jupiter
falling upon them; and the eclipses have
been found of great use in determining
the longitudes of different places on the
earth: Er. Suppose two observers of an
eclipse, one at London, the other at the
Cape of Good Haope, the eclipse will ap-
pear at the same instant of time to both;
but being situated under different meri-
dians, they count different hours, accord-
ing to which the difference of their longi-
tude is found. Thus, if an emersion of a
satellite is observed at London 9233/ 127,
and at another place 10k 46’ 45”7, the dif-
ference of time is 1% 13’ 33”; of course
that other place is 18° 23’ 15” east of
London.

The eclipses of Jupiter’s satellites have
been applied also to measure the velacity
of light: by comparing the times of the
apparent entrance and emersion of the
satellites with tables calculated for the
mean distances of the earth from the sa-
tellite, the visible emersion at the least
distance is found to happen about eight
minutes sooner; and at the greatest dis-
tance about eight minutes later than the
tubles: consequently, a ray of light is
about 16 minutes in passing through the
earth’s orbit, or eight minutes in coming
from the sun to the carth. If therefore
the distance be 95,000,000 of miles, the
velocity of light per second is equal to
95,000,000

8 X 6!
cond nearly.

= 198 thousand milesin a se-

Saturn can hardly be seenby the naked
eye. When examined by a telescope, it
exhibits a very remarkable appearance.
1t is surrounded by athin, flat, broad, lu-
minous ring, which surrounds the body of
the planet, but does not touch it. This
ring casts a strong shadow upon the pla-
net, and is divided into two, by a distinct
line in the middle of its breadth. The
rings are circular, but appear elliptical
from being viewed obliquely.

According to Dr. Herschel, the dimen-
sions of the rings, and the space between,
are as follows.

Miles.

Inner diameter of the smaller
ring. | IS VST 146,345
Outside diameter of ditto 184.593

Inner diameter of the larger ring 190,248

Outside diameter of ditto . . 204,883
Breadth of the inner ring 20,000
Ditto outer ring 7,200
Ditto of vacant space . 2,839

Besides this ring, Saturn has seven
moons of different sizes, and its body is
surrounded also by belts, like those of
Jupiter.

‘The Herschel planct, with its six satel-
lites, have been entirely discovered by
Dr. Herschel. It cannot be seen without
a telescope, but it does not require 2
powerful one. The satellites cannot be
seen without the most powerful tele-
scopes. We shallsubjoin in the opposite
page a table, which will contain a number
of particulars relating to the planets, that
will be found of great utility to the reader.
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OF COMETS.

Besides these planets already mention-
¢d, there are some other bodies which re-
volve round the sun,called comets. They
move in very eccentric ellipses, and their
periods of revolution are so long, and so
uncertainly known, that few are ever ob-
served twice. They are onlyseen by us
when they are in that part of their orbit
which is nearest tothe sun, and then they
move so fast, that they soon become again
invisible to us ; the number of comets is
unknown; numbers of small ones have
been discovered by telescopes. Their
distances are inconceivably great, and
most of them move entirely beyond the
planetary orbits, though some have de-
scended below Mars, Their appearances
are very different. Some appear only a
faint vapour; others have a nucleus, or
solid part, in the middle. When they
approach the sun, they put forth the ap-
pearance of a beard, or tail, of luminous
matter, which issometimes of astonishing
length. These tails are always directed
from the sun. There are three comets,
viz. of 1680, 1744, and 1759, that deserve
to have a farther account given of them.
The comet of 1680 was remarkable for
its near approach to the sun; so near, that
in its perihelion it was not above a sixth
part of the diameter of the luminary from
the surface thereof. The tail, like that of
other comets, increased in length and
brightness as it came nearer to the sun ;
and grew shorterrand fainter, as it went
farther from him and from the ecarth,
till that and the comet were too far off to
be any longer visible. The comet of 1744
was first seen at Lausanne, in Switzer-
land, December 13, 1743, N. S. From
that time it increased-in brightness and
magnitude as it was coming nearerto the
sun. Its diameter, when at the distance
of the sun from us, measured about one
minute, which brings it out equal to
three times the diameter of the earth, It
came so near Mercury, thatifits attraction
had been proportionable to its magnitude,
it was thought probable it would have dis-
turbed the motion of that planet. Mr.
Betts, of Oxford, however, from some ob-
servations made there, and at Lord Mac-
clesfield’s observatory at Sherburn, found,
that when the comet was at its least dis-
tance from Mercury, and almost twice as
near the sun as that planet was, it was
still distant from him a fifth part of the
distance of the sun from the earth, and
could therefore have no effect upon the
planet’s motions. He judged the comet

S

to be at least equal in magnitude to the
earth. He says, that in the evening of
January 23, this comet appeared exceed-
ingly distinctand bright, and the diame-
ter of its nucleus nearly equal to that of
Jupiter. Its tail extended above 16 de-
grees from its body; and was in length,
supposing the sun’s parallax 10”, no less
than 33 millions of miles. Dr. Bevis, in
the month of May, 1744, made four ob-
servations of Mercury, and found the
places of that planet, calculated from cor-
rect tables, differed so little from the
places observed, as toshew that the co-
met had noinfluence upon Mercury’s mo-
tion. The nucleus, which had before been
always round, on the 10th of February
appeared oblong, in the direction of the
tail, and seemed divided into two parts,
by a black stroke in the middle. One of
the parts had a sort of beard, brighter
than the tail: this beard wassurrounded
by two unequal dark strokes, that separa-
ted the beard from the hair of the comet..
The odd phenomena disappeared the
next day, and nothing was seen but ir-
regular obscure spaces like smoke in the
middle of the tail: and the head resumed
its natural form. February 15, the tail was
divided into two branches ; the eastern
part about seven or eight degrees long,
the western 24. Onthe 23d the tail be-
gantobe bent ; it showed no tail till it
was as nearto the sun as the orbit of
Mars; the tail grew longeras it approach-
ed nearer the sun; and at its greatest
length was computed to equal a third part
of the distance of the earth from the sun.
The comet of 1759 did not make any con-
siderable appearance, by reason of the
unfavourable situation of the earth all the
time its tail might otherwise have been
conspicuous ; the comet being then tos
near the sun to be seen by us; but de-
serves our particular consideration, as it
was the first that ever had its return fore-
told. With respect to the real nature and
use of the comets in the system, we are
entirely unacquainted.

OF THE FIXED STARS.

The fixed stars are so called, because
they are observed not to change their
places in the heavens, as the planets do.
They appear of an infinite variety of sizes;
yet, for convenience, it is usual to class
them into six or seven magnitudes; thus,
they are called stars of the first, second,
&c. magnitude. To the naked eye they
appear innumerable, but this is onlythe
consequence of their being scattered in so
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confused a manner, and our not being able
1o see them all at one view. The whole
number of stars visible to the nakedeye is
about 3186. But seldom above one-third
of that number can be seen at one time.
From the earliest ages they have been di-
vided into groups, or constellations, which
have been called by the names of various
animals and objects, from a supposed re-
semblance to them; such as the Great
Bear, the Little Bear, the Swan, &c. The
fixed stars are placed atadistance from us
so great, that it cannot be ascertained by
any means yet known : hence, they must
shine by their own light, and not by the
Iight which they receive from our sun, as
the planets do.” Though it has been for-
merly mentioned that the relative situa-
tions of the fixed stars do not vary, yet in
the course of several ages some variations
'have been observed among them. Some
of the larger stars have not the same pre-
cise situations that ancient observations
attribute to them, and new stars have ap-
peared, while some others, which have
been described, are now no longer to be
found. Somc stars are likewise found to
have a periodical increase and decrease.
Many of the fixed stars, upon examination
with the telescope, are found to consist
of two. Besides the phenomena already
mentioned, there are many nebulz, or
parts of the heavens, which are brighter
than the rest. The most remarkable of
these. is a broad irregular zone or belt,
called the Milky-way There are others
much smaller, and some so small, that

they can be seen only by telescopes. 1t
the telescope be directed to these ne-
bulz, they are resolvable into clusters of
stars, which appear as white clouds in in=
struments of less force. Dr. Herschel
has rendered it highly probable, both
from observation and well grounded con-
Jjecture, that the starry heavensisreplete
with these nebulx or systems of stars,
and that the Milky-way is that particular
nebulz in-which our sun is placed. Rea-
soning analogically from the circum-
stances with which we are acquainted, we
may deduce, that the universe consists of
nebulz or distinct systems of stars; that
each nebula is composed of a prodigious
number of suns or bodies, that shine by
their own native splendour; and that
each individual sun is destined to give
light to numbers of worlds that revolve
about it. 'What an august, what an amaz-
ing conceptiondoesthis give of the works
of the Creator? Instead of one world and
one sun, we find thousands and thousands
of suns ranged around us at immense
distances, all attended by innumerable
worlds, all in rapid motion, yet calm, re-
gular, and harmonious, invariably keeping
the paths prescribed them; and these
worlds peopled with myriads of intelli-
gent beings, formed for endless pro res-
sion in perfection and felicity. We shall .
now, in the form of atable, give the names
of the constellations, and the number of
stars observed in each by different astro-
nomers. :

THE ANCIENT CONSTELLATIONS.

Ptolemy. | Tycho, | Hevelius.|Flamsteed.

Ursa Minor The Little Bear TS i 12 24,
Ursa Major . The Great Bear SR 29 73 87
Draco The Dragon oty o 3L 3 40 80
Cepheus 3. 0., Cepheut.. 13 4 51 3
Boutes,wdretdphilary L. -\ oo 1050 8RR . 23 18 52 54
Corona Borealis The Northern Crown 4 2.8 8 8 25
Hercules, Engonasin Hercules kneeling . 29 28 45 113
e ks The harp : . 10 11 17 21
Cygnus, Gallina . The Swan &) S a 10 18 47 81
Cassiopeia . The Lady in her chair . 13 26 37 55
Perseus Perseus PSR S 29 29 46 59
Auri . . . «. . The Wagoner . . 14 9 40 66
Serpentarius, Ophiuchus Serpentarius ¢ 2 15 4 40 74
Serpens Bk SiEhe Serpentas ks 13 22 64
Sagitta . The Arrow . 4 5 5 5 18
Aquila, Vuitur The Eagle 15 12 23 71
Antinous. . & Antinous 4 3 19
Delphinus . The Dolphin . 3 10 10 14 18
Equulus, Equi sectio The Horse’s Head . 4 4 6 10
Pegasus, Equus The Flying Horse . 20 19 38 89
Andromeda Andromeda . . 3 3 47 66
Triangulum . . 'The Triangle 3 4 4 12 16




Aries . .
Taurus . . .
Gemint . . .
Cancer .

Leo . . . 3
Coma Berenices
VAugo: o jon
Libra, Chele .
Scorpio .
Sagittarius
Capricornus
Aquarius .
Pisces . .
Cetus . .
Orion

s el Lot ae

Eridanus, Flu;-he;z

Lepus .

Canis Major .
Canis Minor .
ArgoNavis .
Hydra, . oo
Crater . 5 08
Corvus . , .
Centaurus
Lupus .

Ara . . W
Corona Australis
Piscis Australis ,

Golumba Noachi
Rober Carolinum
Grus . . . .
Bhenixas s .
TREADS o s 4
Pavo . .

Apus,Avis Indica The Bird of Paradise11
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Ptolemy.] Tycho.
«iwt The Rayw . . .. .., . 18 21
3 SEhe Rk Sy | 44 43 .
. . The Twins . RN e o1 23
RSB ¢ T 0, S R G 045 15
. . The Lion ) 35 30
. Berenice’s Hair . ; 14
. . The Virgin . ot ) 33
BRAPHIES 1PN 7Y T A i 14 10
. The Scorpion . . . . 24 10
o oo KBEeATChET b0l . e 31 14
. . The Goat g 28 | 28
. . The Water-bearer . . 45 41
. The Fishes . + awe it SR LR 36
. The Whale . . . ... . 23 21
PR YT TR e SR 42
. Eridanus, the River . . 34 10
X The Hare . . . . IS 1) 13
. . 'Fhe Great Dog . . . . 29 13
. The Little Dog . . . . 2 2
g The Ship . . . . . . 4§ S
. Ehe BV 5% of + s cin L 19
2eiDDeL CR v e » s 7 3
et 5 ol N OOV et « e = 7 4
. The Centaur . . 3 4
. The Wolf 19
. The Altar L 7
. The Southerr Crown hE3
The SouthernFish . . . 18

THE NEW SOUTHERN CONSTELLATIONS.

Noah’s Dove . 10 Apis, Musca . . TheBeeorFly . 4
The Royal Oak . 12 Chamzleon The Chameleon 10
The Crane . 13 Triangulum Australe The South Triang]e 5
The Phenix . . 13 Piscis Volans, Passer The Flying Fish . 8
The Indian . 12 Dorado Xiphius TheSword Fish . 6
The Peacock .14 Toucan . . . . The American

Hydmus . .

Hevelius.
26

51
38
29
49
21

Goose 8
. The Water Snake 10

HEVELXCS,S CONXSTELLATIONS MADE OUT OF THE UNFORMED STARS.

Hevelius,
Lynx “Hep s TheLynx . . . . 19
Leo Minor . . . The Little Lyon . —
Asterion et Chara The Greyhounds . . 23
Cerberus atralad’ o Cethentish. aaih (L= R Rl i,
Vulpecula et Anser . The Fox and Gogse . . 27
Scutum Sobieski . Sobieski’s Shield . . . 7
Lacerta P AR Y T R T e )
Camelopardalus . The Camelopard. . 32
Monoceros . . . . . TheUnicorn . . 19
Sextans . . . . . . The Sextant 11

Severa] stars observed by the ancients
are now no more to be seen, but are de-
stroved; and new ones have appeared,
which were ynknown, to the ancients.
Some of them have also disappeared for
some time, and again become visible.
‘Weare also assured, from the observations
of astronomers, that some gtars have been

53
25

35

16
58
31
41

35
24

9
12
24

9

Flamsteed,
44

observed which never were seen before,
and for a certain time they have distin-
guished themselves by their superlative
Tustre ; but afterwards decreasing, they
vanished by degrees, and were no more
to be observed. One of these stars being
first seen and observed by Hipparchus,
the chief of the ancient astronomers, set.
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him upon composing a catalogue of the
fixed stars, that by it posterity might
learn whether any of the stars perish,and
others are produced afresh. After seve-
ral ages, another new star appeared to
Tycho Brahe, and the astronomers who
were contemporary with him ; which put
him on the same design with Hipparchus,
namely, the making a catalogue of the
fixed stars. Of this, and other stars,
which have appeared since that time, we
have the following history by Dr. Halley.
“The first new star in the chair of Cassi-
opeia was not seen by Cornelius Gemma
onthe 8th of November, 1572, who says,
he, that night, considered thatpart of the
heaven in a very serene sky, and saw it
not; but that the next night, November
9, it appeared, with a splendour surpassing
all the fixed stars, and scarce less bright
than Venus. This was not seen by Ty-
cho Brahe before the 11th of the same
month ; but from thence be assures us
that it gradually decreased and died away;
S0 as in March, 1574, after sixteen months,
to be no longer visible ; and at this day
no signs of it remain. Its place in the
sphere of fixed stars, by the accurate ob-
servations of the same Tycho, was 0* 9°
17/ a 1ma* op, with 30° 45/ north latitude.
Such another star was seen, and observ-
ed, by the scholars of Kepler, to begin
to appear on September 30, St. Vet.
anno 1604, which was not to be seen the
day before ; but it broke out at once, with
a lustre surpassing that of Jupiter, and
like the former, it died away gradually,
and in much about the same time disap-
peared totally, there remaining no foot-
steps thereof in January, 1605-6. This
was. near the ecliptic, following the right
leg of Serpentarius ; and by the observa-
tions of Kepler, and others, wasin 7+ 28°
O/ a 1ma * 90 yith north latitude 1° 56/.
These two seem to be of a distinct spe-
cies from the rest, and nothing like them
has appeared since. But between them,
viz. in the year 1596, we have the first ac-
count of the wonderful starin Collo Ceti,
seen by David Fabricius on the 14th of
August, as bright as a star of the third
magnitude, which has been since found
to appear and disappear periodically ; its
period being precisely enough seven re-
volutions in six years, though it returns
not always with the same lustre. Norisit
ever totally extinguished, but may at all
times be seen with a six feet tube. This
was singular in its kind, till that in Collo
Cygni was discovered. Tt precedes the
first star of Aries 1° 40/ with 15° 57/
squth. latitude. Anather new star was

first discovered by William Jansonius in
the year 1600, in Pectore, or rather in
Eductione €olli Cygni, which exceeded
not the third magnitude. This, having
continued some years, became at lengt!

sosmall, as to be thought by some to
have disappeared, entirely ; but in the
years 1657, 1658, and 1659, it again arose
to the third magnitude ; though soon af-
ter it decayed by degrees.to the fifth or
sixth magnitude, and at this day isto be
seen as such in 95 18° 38’ a1mo * op. with
55° 29/ north latitude. A fifth new stax
was first seen by Hevelius in the year
1670, on July 15, St. Vet. asg star of the
third magnitude ; but by the beginning of
October wasscarce tobe perceived by the
naked eye. InApnlfollowing it was again
as bright as before, orrather greater than
of the third magnitude, yet wholly disap-
peared about the middle of August.

The next year, in March, 1672, it was
seen again, but not exceeding the sixth
magnitude ; since when it has been no
further visible, though we have frequently
sought.for its return; its place is 9 3°
17/ aima* 9o, and has lat, north 47° 28/.
The sixth and last is that discovered by
Mr. G. Kirch in the year 1686, and its pe-
riod determined to be of 4U43 days; and
though it rarely exceeds the fifth magni-
tude, yet is very regularin its returns, as
we found in the year 1714. Since then
we have watched, as the absence of the
mogn and clearness of the weather would
permit, to. watch the first beginning of
its appearance in a six feet tube, that,
bearing 3 very great aperture, discovers
most minute stars, And on June 15 last,
it was first perceived like one of the very
least telescopical stars ; but in the rest of
that month and July, it gradually increas-
ed, so as to become in August visible to
the naked eye, and so continued till the
month of September. After that, it again
died away by degrees; and, on the 8th of
December, at night, wasscarcely discern-
ible by the tube ; and, as near as could be
guessed, equal to what it wasat its first
appearance on June 25, so that this year
it has been seen in all near six months,
which is but little less than half its pe-
riod ; and the middle, and consequently
the greatest brightness, falls ahout the
10th of September.”

The late improvements in astronomy,
and particularly those in the construction
of telescopes, have now given astronec-
mers an opportunity of observing the
changes which take place among the
stars with much greater accuracy than
could be fermerly done. Ina paperin the:
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76th volume of the Philosophical Trans-
actions, Mx. Edward Pigot gives a disser-
tation on the stars suspected by the astro-
nomers of the last century to be change-
able. For the greater accuracy in the In-
vestigation of his subject, he divides them
into two classes; one containing those
which are undoubtedly changeable, and
the other those which are only suspected
to be so. The former contains a list of
12 stars, from the first to the fourth mag-
nitades, including the new one which ap-
peared in Cassiopeia in 1572, and that in
Serpentarius in 1604 : the other contains
the names of 38 stars, of all magnitudes,
from the first to the seventh. He is of
opinion, that the celebrated new star in
Cassiopeia is a periodical one, and that it
returns once in 150 years. Keillis of the
same opinion ; and Mr. Pigot thinks, that
its not being observed at the expiration of
each period is no argument against the
truth of that opinion; *since (says he)
perhaps, as with most of the variables, it
may, at different periods, have different
degrees of lustre, so as sometimes only
to increase to the ninth magnitude ; and
if this should be the case, its period is
probably much shorter.”” For this reason,
in September, 1782, he took a plan of the
small stars near the place where it for-
merly appeared; but in four years had ob-
served no alteration. The star in the
neck of the Whale had also been exa-
mined by Mr. Pigot, from the end of 1782
10 1786, but he never foundit exceed the
sixth magnitude ; though Mr. Goodricke
had observed it on the ninth of August to
be of the second magnitude, and on the
third of September, the same year, it was
of the third magnitude. Mr. Pigot de-
duced its period from its apparent equa-
lity with a smaller star in the neighbour-
hood, and thence found it to be 320, 328,
and 337 days. The most remarkable of
these changeable stars is that called Al-
gol, in the head of Medusa. It had long
been known to be variable ; but its period
was first ascertained by Mr. Goodricke,
of York, who beganto observeitin the
beginning of 1783. It changes continu-
ally from the first to the fourth magni-
tude ; and the time taken up from its
greatest diminution to its least is found, at
a mean, to be 24 20h 49m and 3*. During
four hours it gradually diminishes in lus.
tre, which it recovers during the succeed-
ing four hours; andin theremaining part
of the period, it invariably preserves its
greatest lustre, and after the expiration
of the term its diminution again com-
mences, According to Mr. Pigot, the

degree of brightness of this star, when at
its minimum, is variable in different pe-
riods, and he is of the same opinion with
regard to its brightness when at its full ;
butwhether these differences return re-
gularly or not has not been determined,

OF ECLIPSES,

‘When any one of the heavenly bodies
is obscured or darkened by the shadow of
another falling upon it, or by the interpo-
sition of any body, it is said to be eclipsed.
The eclipses of the sun and moon are
the most striking of any. They were
formerly considered as ominous, and have
often excited the dread and apprehension
of the vulgar; but the improvement of
science has shewn that they have no con-
nection with future events; that they de-
pend upon regular and invariable causes,
and may be calculated and foretold with
the greatest certainty. As the earthis
an opaque body, enlightened only by the
sun, it will cast a shadow towards that
side which is farthest from the sun. If
the sun and earth were of the same size,
this shadow would be cylindrical, and
would extend to an infinite distance: but
as the sun is much larger than the earth,
the shadow of the latter must be conical,
or end in a point, (see fig. 6.) On the
sides of this conical shadow, there is a
diverging shadow, the density of which
decreases in proportionasit recedes from
the sides of the former conical shadow :
this is called the penumbra. As the moon
revolves round the earth sufficiently near
to pass through the shadow of the earth,
an eclipse must always take place when
these three are all in one straight line.
An eclipse of the moon can never happen
but at the time of full moon ; but, on ac-
count of the inclination of the moon’s or-
bit to that of the earth, an eclipse cannot
take place every full moon. When the
moon passes entirely through the earth’s
shadow, the eclipse it total ; but when
only a part of it passes through the sha.
dow, the eclipse 1s partial. The quantity
of the moon’s disc which is eclipsed (and
the same thing is to be understood of that
of the sun in a solar eclipse) is expressed
by twelfth parts, called digits ; that is, the
disc is supposed to be divided by twelve
parallel lines : then, if half the disc is
cclipsed, the quantity of the eclipse is
said to besix digits. When the diame-
ter of the shadow through which the
moon must pass is greater than the dia-
meter of the moon, the quantity of the
eclipse is satd to be more than 12 digits ;
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thus, if the diameter of the moon-is to
that of the shadow as four to five, then
the eclipse is said to be fifteen digits.
The duration of a lunar eclipse is vari-
ous, it sometimes lasts two or three hours.
The eclipses of the sun are owing to a
different cause than those of the moon.
They are occasioned by the moon’s com-
ing directly between us and the sun, and
therefore obstructing our view of it.
‘When the moon happens tobe in conjunc-
tion with the sun, or between the sun and
the earth, viz. at the time of the new
moons, the shadow of the moon falls up-
on the surface of the earth; hence, pro-
perly speaking, such eclipses should be
called eclipses of the earth. But the
whole disc of the earth cannot be involv-
ed in the shadow of the moon, because
the moon is much smaller than the earth,
and the shadow of the moon is conical.
Thus, in Plate I1L fig. 1, the rays of the
sun, S, being intercepted by the moon, L,
form the conical shadow C D G, which,
falling upon the surface of the earth, en-
tirely deprives that portion of it upon
which it falls of the sun’s light, and of
course the inhabitants of that part of the
earth will have a total eclipse of the sun.
Beyond the dense conical shadow, C D G,
there is a diverging half shadow, or pe-
numbra, C D E F, which is occasioned by
the moon’s intercepting only a pert of the
sun’s rays from those places wiuca fall
within this penumbral cone, and are out
of the dense shadow. Thus, from the
part of the earth Z the portion Y Y B of
the sun only can be seen ; conscquently,
the inbabitants of that part will have a
partial eclipse. As the moon is not al-
ways at the same distance from the earth,
it sometimes happens that the conical
dense shadow does not reach the earth,
as in fig. 2, and only the penumbral sha-
dow falls upon it, the eclipse consequently
is partial to every part of the earth.
Those who are at the centre of the
penumbra will lose sight of the centre
of the sun by the interposition of the
moon’s body, which, subtending a small-
er angle than the sun, will not entirely
cover its surface, so that there will be a
ring of light all round. The eclipse is
then said to be annular. The satellites,
or moons, are often eclipsed by the pla-
nets to which they belong. The eclipses
of Jupiter’s moons, as we have already
observed, are very useful in ascertaining
the longitude. When any of the planet-
ary bodies disappear, by another coming
before it, it is cailed an occultation. The
occultations of the fixed stars by the moon

are of great importance also in determin-
ing the longitudes of places.

OF THE TIDES.

The ebbing and flowing of the sea was
first shown by Kepler to be owing to the
moon’s attraction, and Newton demon-
strated it upon the principles of gravita-
tion. The attraction of the moon cannot
alter the shape of the solid of the globe;
but it has a considerable effect upon the
fluid part, which it causes to assume a
spheroidal figure, the longest axis being
in the direction of the moon. It isthere-
fore the highest tide at that place per-
pendicularly under the moon, or where
the moon crosses the meridian. The sun
also has some action upon the waters,
though its attraction, on account of its dis-
tance, is not so strong as that of the moon.
When the action of the sun and moon
conspire together, the tide rises higher,
and produces whatare called spring tides.
On the contrary, when they counteract
each other, they produce neap tides. The
ocean, it is well known, covers more than
one half of the globe ; and this large body
of water is found to be in continual mo-
tion, ebbing and flowing alternately, with-
out the least intermission. What con-
nection these motions have with the
moon we shall see as we proceed; but at
present it will be sufficient to observe,
that they always follow a certain general
rule. Forinstance, if the tide be now at
high-water mark in any port or harbour
which lies open to the ocean, it will pre-
sently subside, and flow regularly back
for about six hours, when it will be found
atlow-water mark. After this, it will again
gradually advance for six hours, and then
return back in the same time to itsformer
situation; rising and falling, alternately,
twice a day, or in the space of about
twenty-four hours. And by observing
the tides continually at the same place,
they will always be found to foliow the
same rule ; the time of high water upon
the day of every new moon being nearly
at the same hour, and three-quarters of
an hour later every succeeding day. Let
M (fig. 3.) represent the moon, O the
centre of the earth, and A, B, C, &c.
different points upon its surface, and let
us suppose the earth to be entirely co-
vered by the ocean. Then, bécause it is
the property of a fluid for its partsto yield,
and obey any force impressed upon them,
itis clear that the moon M acting upon
the surface of the sea at the points A, B,
C, &c. will elevate the waters in those
parts, and draw them towards her, by her
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attractive power. But the point A being
nearer to the moon than the point C, the
attraction at A will be greater than at C:
and because the points B and D are at
equal distances from the moon, the at-
traction at those points will also be equal;
and so at any other intermediate points
the attractive force will be different, ac-
cording to their different distances from
the moon.

From this example, then, it is sufficient-
ly evident, that the attractive force of the
moon, acting unequally upon different
parts of the ocean, must occasion it to
assume a different figure from what it
would otherwise have, if there were no
such unequal attractions. And since this
attractive force is greatest on the part of
the ocean which lies immediately under
the moon, the waters will of course flow
constantly to that part, and be elevated or
depressed at different places, according
as her situation changes with respect to
those places. But, as the earth turns
round on its axis, from the moon to
the moon again, in about twenty-four
hours and three-quarters, the flux and re-
flux will be necessarily retarded from day
to day about three quarters of an hour,
which is agreeable to experience. It re-
mains now to be explained, why they
ebb and flow twice a day, or in the space
of about twenty-four hours. When the
moon passes the meridian of any place,
or is at her greatest height above the
horizon of that place, she will evidently
attract and elevate the waters which lie
immediately under her: but what is the
reason, that, twelve hours afterwards,
when she passes the meridian below the
horizon, the waters at the same place are
then also elevated ! We know, from ex-
perience, that, whether the moon be in
the zenith or nadir, the phenomenon is
nearly the same ; it being high water with
us at the same time that it is high water
with our antipodes.

Let M, (fig. 4.) represent the moon as
before; O, the centre of the earth; and
Z and N, those parts of the surface which
are the nearest to the moon, and the
farthest from her. Then, because the
point Z is nearer to the moon than any
other part of the hemisphere H Z R, it
is evident that the waters will be more
strongly attracted by her, about that
point, than at others which are more re-
mote ; and since this attraction acts in a
contrary direction to that of the earth,
the waters in all parts, from HR to Z,
must have their gravity or tendency to-
wards the centre O diminished: and as
this tendency is the least at the point Z,

they will consequently stand higher thete
than in any other part of the hemisphere.
Again, in the opposite hemisphere HN R,
alihough the attraction of the moon con-
spires with that of the earth, yet, as it is
known to decrease in proportion as the
squares of the distances increase, it is
plain that the joint influence of the two
forces, taken together, will be less at the
point N, on the side opposite to the moon,
than at those parts which lie nearer to H
R; and consequently, as the gravity of the
waters, or their tendency towards ihe
centre, is also the least at that point, they
will be more elevated there than in any
other part of the hemisphere ; so that the
attractive force of the moon will evident-
ly raise the waters, both at that point of
the surface which is nearest to her, and
at that which is farthest from her, at the
same time, as was to be shown.

Following this system, then, it is to be
obsetved, that at any port or harbour
which lies open to ti}\'e ocean, the action
of the moon will tend to elevate the
waters there, when she is on the meridi-
an of that place, whether it be above the
horizon or below it. But the water can-
not be raised at one place, without flow-
ing from and being depressed at another;
and these elevations and depressions will
obviously be the greatest at opposite
points of the earth’s surface. When the
moon raises the waters at Z and N, they
will be depressed at H and R; and when
they are raised by her at H and R, they
will be depressed at Z and N. And as
the moon passes over the meridian, and is
in the horizon twice every day, there will
therefore be two tides of flood, and twe
of ebb, in that time, at the interval of
about six hours and eleven minutes each;
which is exactly conformable to theory
and experience.

From what has been hitherto said, it
may be supposed, that the moon is the
sole agent concerned in producing the
tides. But it willbe necessary to observe,
before we quit the subject, that the influ-
ence of the sun would also produce a
similar effect, though in a much less de-
gree, than from his superior magnitude
we should naturally be led to imagine.
For it is not the entire actions of those
bodies upon the whole globe of the earth
that is here to be considered, but only
the inequalities of those actions upon dif-
ferent parts of it. The whole attractive
force of the sun is far superior to that of
the moon; but as his distance from the
earth is nearly 400 times greater, the
forces, with which he acts upon different
parts of it, will be much nearer to equali-
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ty than those of the moon; and conse-
quently will have a less effect in produc-
ing any change of its figure. For it is
to be observed, that, if all parts of the
earth were equally attracted, they would
sufter but little change in their mutual si-
tuations. That this doctrine may be still
more clearly understood, let it be consi-
dered, that though the earth’s diameter
hears a considerable proportion to the dis-
tance of the earth from the moon, yet this
diameter is alinost nothing, when com-
pared to the distance of the earth from
the sun. The difference of the sun’s at-
traction, therefore, on the sides of the
earth under and opposite to him, will be
much less than the difference of the
moon’s attraction on the sides of the earth
under and opposite to her ; and for this
reason, the moon must raise the tides
much higher than they can be raised by
the sun.  Newton calculated the effect of
the sun’s influence in this case, and found
that it is about three times less than that
of the moon. The action of the sun alone
would therefore be sufficient to produce
a flux and reflux of the sea ; but the ele-
vations and depressions occasioned by
this means would be about three times
less than those produced by the moon.
The tides, then, are not the sole produc-
tion of the moon, but of the joint forces
of the sun and moon together: or, pro-
perly speaking, thereare two tides, a solar
one and a lunar one; which have a joint
or opposite effect, according to the situa-
tion of the bodies which produce them.
When the actions of the sun and moon
conspire together, as at the time of new
and tull moon, the flux and reflux become.
more considerable ; and in this case they
are called the spring tides. But when
one tends to elevate the waters, whilst
the other depresses them, as at themoon’s
first and third quarters, the effect will be
exactly the contrary ; the flux and reflux,
instead of being augmented, as before,
will now be diminished ; and they are
then called the neap tides. Bat as this is
a matter of some importance, it may be
worth while to enter into a more minute
explanation of it.

For this purpose, let § (fig. 5) repre-
sent the sun, ZHNR the earth,and F C
the moon, at her full and change. Then,
because the sun, S, and the moon, C, are
nearly inthe same right line with the centre
of the earth, O, their actions will conspire
together, and raise the water about the
zenith, Z, or the pointimmediately under
them, to a greater lieight than it only one
of these forces acted alone. But it has
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been shewn, that when the ocean is ele<
vated at the zenith, Z, it is also elevated
at the opposite point, or nadir, N, at the
same time; and therefore, in this situa-
tion of the sun and moon, the tides will
be augmented. Again, whilst the full
moon, F, raises the waters at N and Z, di-
rectly under and opposite to her, the sun
S, acting in the same right line, will also
raise the watersat the same points, Z and
N, directly under and opposite to him ;
and therefore, in this situation also, the
tides will be augmented, their joint ef-
tect bein‘g nearly the same at the change
as at the full; and in both cases they oc-
casion what are called the spring tides.
Pursuing the illustration in the same way,
let now F and T (fig. 6.) be the moon in
her first and third quarters, and the rest
as before. Then, since the sun and moon
actin the rightlines S Hand F T, which,
are nearly perpendicular to each other,
their forces will tend to produce contrary
effects; because the one raises the waters
in that part where the other depresses
them. The sun’s attraction at R and 1
will diminish the effect of the moon’s
attraction at Z and N ; so that the wa-
ters will rise a little at the points un-
der and opposite to the sun, and fall as
much at the points under and opposite to
the moon ; and of course the lunar tides
will be diminished in those parts. This
respects the moon only in her first quar-
ter, at F; but the same reasoning will
evidently hold, when applied to the moon
in her third quarter, at T ; for as the sun
and moon still act in lines which are per-
pendicular to each other, they must pro-
duce the same diminution as before ; and
in both these cases they occasion what are
called the neap tides. But it must be ob-
served, that neither the spring nor neap
tides happen when the sun and moon have
the precise situations here mentioned ;
because, in this case, as in others ofa si-
milar kind, the actions do not produce
the greatest effect when they are the
strongest, but some time afterwards, The
effects of the disturbing forces of the sun
and moon depend, likewise, upon their
respective distances from the earth, as
well as upon their particular situations.
Forthe less the distances are, the great-
er will be their effects; and, consequent-
ly, in winter, when the sun is nearer to
the earth, the spring tides will be greater
than in summer, when he is farther off;
and the neap tides, on that account, will
be less. For a like reason, as the mogon
moves in an elliptical orbit round - the
earth, and is nearer to us at some times
L
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than at others, the tides will at those tunes
be greater, and at the opposite points of
her orbit less.  Some variations likewise
take place in consequence of the different
declinations of the sun and moon at dif
ferent times. For if either of these lumi-
naries were at the pole, it would occasion
a constant elevation both there and at the
apposite one, and a constant depression at
the equator; so that as the sun'and moon
gradually decline from the equator, they
Jose their effect, and the tides become
less; and when they are both in the equa-
tor, the tides of course become greater.

Astronomy is sometimes divided, in
books, with respect to its different states,
into ¢ new” and * old.” The former re-
fers to the art, as it stood under Ptolemy
and his followers, with all the apparatus
of solid orbs, epicycles, &c. &c. By new
astronomy is meant the science, as it has
been cultivated since the period in which
Copernicus flourished. By that great
man the constitution of the heavens was
reduced to more simple, natural, and
certain principles. The substance of the
old astronomy is given by Tacquet, and
of the new by Whiston, in his ¢ Prelec-

tiones Astronomicz,” published in 1707.

"The whole doctrine, both according to the
ancients and moderns, is explained by
Mercator, in his Institutiones Astron,
Having concluded this brief sketch of
a very important science, we shall refer
to other articles, in which many subjects
will'be discussed, that usually find place
in a treatise of astronomy. Underthe word
Sux will be found some interesting specu-
1ations of Dr. Herschel; under that of
Moox, an account of the methods, of
measuring its mountains, an explication
of the harvest moon and horizontal moon.
Yor equation of time, see Tiye ; see also
Farrh, figure of ; BEcireric; Eaur-
NoxEs, precession of ; GALAXY ; Gravi-
TATION; NEBULE; SATURN, ring of:
Astrovony, practical ; and AsTrONO-
MICAL instruments: See OBSERVATORY ;
SaTeLLiTEs ; Transit; &c. &e. &e.

ASTROSCOPEL, an instrument com-
posed of two cones, having the constella-
tions delineated on their surfaces, where-
by the stars may be casily known.

ASYMETRY, in a general sense, the
want of proportion between the parts of
any thing, being the contrary of symme-
try.

In mathematics it is used for what is
more commonly called incommensurabi-
lity, or the relation of two quantities which
fiave no common measure, as between one
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and the square root of two, oras1: \/_5',
or the side and diagonal of a square.

ASYMPTOTE, in geometry, a line
which continually approaches nearer to
another, but though continued indefinitely
will never meet with it: of these there
are many kinds.

The term asymptotes is appropriated
to right lines, which approach nearer and
nearer to some curve, of which they are
said to be the asymptotes; but if they
and their curves are indefinitely continu-
ed, they will never meet.

Concerning asymptotes and asymptoti-
cal curves, it may be remarked, 1. That
although such curves as have asymptotes
are of the number of those which do not
include a space ; yetit is not true, on the
other hand, that, wherever we have a
curve of that nature, we lave an asymp-
tote also, 2. Of these curves that have
an asymptote, some have only one, as the
conchoid, cissoid, and logarithmic curve;
and others two, as the hyperbola. 3. As
a right line and a curve may be asymp-
totical to one another, so also may curves
and curves: such are two parabolas,
whose axes are in the same right line.
4. No right line can ever be an asymp-
tote to a curve that is every where con-
cave to that right line. 5. But a right
line may be an asymptote to a mixed
curve that is partly concave, and partly
convex, towards the same line. And, 6.
All curves that have one and the same
common asymptote, are also asymptotical
to one another. See Coxic SECTIONS.

ASYNDETON, in gramwar, a figure
which omits the conjunctions in a sen-
tence, as in that verse of Virgil,

Ferte citi flammas, date vela, impellite
remos.

ATCHIEVEMENT, in heraldry, de-
notes the arms of a person, or family, to-
gether with all the exterior ornaments of
the shield, as helmet, mantle, crest,
scrolls, and motto, with such quarterings
as.may have been acquired by alliances,
all marshalled in order.

ATHAMANTA, in botany, a geuus of
the Pentandria Digynia class of plants,
the general corolla whereof is uniform ;
the partial one consists of five inflexo-
cordated unequal petals ; there is no peri-
carpium ; the fruitis ovato-oblong, striat-
ed, and divisible into two parts; the
secds are two, oval, striated, and convex
on the one side, and plain on the other :
There are ten species.

ATHANASIA, in botany, a genus of
the Syngenesia Polygamia Equalis class
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and order, and of the natural order of
compound flowers. The essential cha.
racter is, calyx imbricate; down chaffy,
very short ; receptacle chaffy. There are
20 species.

A'THEIST, is one who does not believe
in the existence of a God. He attributes
every thing to a fortuitous concourse of
atoms. Plato distinguishes three sorts of
Atheists. 1. Such as deny,absolutely that
there are any gods. 2. Others who allow
their existence, but deny that they have
any concern with human affairs; and,
lastly, such as believe in gods and a pro-
vidence, but think they are easily ap-
peased, and remit the greatest of crimes
for the smallest supplication. The first
of these are the only true Atheists, and it
has been doubted whether such persons
really exist; yet it must be confessed,
that, in the year 1619, Spinosa was burnt
to death for having avowed his adherence
to the opinion. We have many excellent
works in opposition to Atheism, but not
a single treatise written in its behalf.
Those who wish to see Atheism confuted,
may be referred to the sermons preached
at Boyle’s Lectures ; to Abernethy’s Dis-
courses on the Attributes ; and, above all,
to Paley’s Natural Theology. Newton,
Boyle, Maclaurin, and others, among the
most distinguished mathematicians and
philosophers, have been among the ablest
advocates for the existence of a God.

ATHENZEA, in botany, a genus of
plants of the Octandria Monogynia class
and order. Essential character: calyx
coloured, five-parted ; no corolla ; bristles
eight-feathered between the filaments;
stigma five-parted ; capsule globose, one-
celled, three-valved ; seeds three to five.
There is one species, a branching shrub ;
stem four or five inches in diameter, co-
vered with a wrinkled grey bark. The
flowers come out in bundles from the
axils; their calyx is white ; capsule green,
with a tinge of violet. The seeds are co-
vered with a pulpy viscid membrane, of
a scarlet colour; the bark, leaves, and
fruits, are sharp and aromatic. The last
are called by the Creoles caffe-diable. 1t
is a native of Cayenne and the neighbour-
ing continent of Guiana, a mile from the
shore, in a sandy soil, flowering and bear-
ing fruit in September.

ATHENZEUM, in antiquity, a public
place wherein the professors of the liberal
arts held their assemblies, the rhetoricians
declaimed, and the poets rehearsed their
performances.

ATHERINA, silver-side, in natural his-
tory, a genus of fishes of the order Abdo-
minales. Head somewhat flattened over
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the upper-jaw ; gill membrane six.rayed;
body marked by a silver lateral stripe.
There are five species: A, hespetus has
an anal fin with about twelve rays; it in-
habits the Mediterranean, European, and
Red seas; about three or four inches
long ; body varied with a few black spots,
and nearly pellucid. This species, which
is named Athernos by the modern’
Greeks, is seen in vast shoals about the
coasts of the islands in the Archipelago,
and is easily taken in great quantities, by
the simple device of trailing in the water
a horse’s tail or a piece of black-cloth
fastened to the end of a pole, the fishes
following all its motions, and suffering
themselves to be drawn into some deep
cavity formed by the rocks, when they
are readily secured by means of a net,
and may be taken at pleasure. At South-
ampton, England, they are to be had at
almost all seasons, where they go by the
name of Smelts. See Plate Pisces, fig. 4.

ATHWART, in naval affairs, across the
line of the ship’s course, as “ We disco-
vered a fleet standing athwart us,” i. e.
steering across our way.

ATAWART hawse, the situation of a ship
when she is driven by any accident across
the stem:-of another, whether they bear
against, or at small distance from, eacl
other: the transverse position being prin-
cipally understood.

ATLAS, in matters of literature, de-
notes a book of universal geography, con-
taining maps of all the known parts of the
world.

ATLas, in commerce, a silk-satin, ma-
nufactured in the East Indies. There are
some plain, some striped, and some flow-
ered ; the flowers of which are either
gold or silk. There are atlasses of all co-
lours, but most of them false, especially
the red and the crimson. The manufac-
ture of them is admirable, the gold and
silk being worked together after such a
manner as no workmen in Europe can
imitate ; yet they are very far from hav-
ing that fine gloss and lustre which the
French know how to give their silk stuffs.
In the Chinese manufactures of this sort,
they gild paper on one side with leaf-
gold, then cut it in long slips, and weave
it into their silks, which makes them,
with very little cost, look very rich and
fine. The same slips are twisted or turn-
ed about silk threads so artificially, as to
look finer than gold thread, though it be
of no greater value.

ATMOSPHERE is that invisible elastic
fluid which surrounds the earth to an un-
known height, and encloses it on all sides.
This fluid is essential to the existence of
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all animal and vegetable life, and even to
the constitution of all kinds of matter
whatever, without which they would not
be what they are : for by it we literally
may be said to live, move, and have our
being : by insinuating itself into all the
pores of bodies, it becomes the great
-spring of almost all the mutations to which
the chemist and philosopher are witnesses
in the changes of bodies. Without the
atmosphere no animal could exist; vege-
tation would cease, and there would be
neither rain nor refreshing dews to mois-
ten the face of the ground; and though
the sun and stars might be seen as bright
specks, yet there would be little enjoy-
ment of light, could we ourselves exist
without it. Nature, indeed, and the con-
stitutions and principles of matter, would
be totally changed, if this fluid were want-
ing.

gl‘he mechanical force of the atmosphere
is of great importance in the affairs of
men, who employ it in the motion of
their ships, in turning their mills, and in
a thousund other ways connected with the
arts of life. Tt was nat till the time of
Lord Bacon, who taught his countrymen
how to investigate natural phenomena,
that the atmosphere began to be investi-
gated with any degree of precision. Ga-
Ileo introduced the study by pointing
out its weight; a subject that was soon
after investigated more completely by
Torricelli and others. Its density and
elasticity were ascertained by Mr. Boyle
and the academicians at Florence. Mari-
otte measured its dilatibility ; Hooke,
Newton, Boyle, and Derham, shewed its
relation to light, to sound, and to electri-
city. Sir I. Newton explained the effect
produced upon it by moisture, from which
Halley attempted to explain the changes
in its weight indicated by the barometer.

The atmosphere, we have said, enve-
lops the whole surface of the earth, and
if they were both at rest, then the figure
of the atmosphere would be globular, be-
cause all the parts of the surface of a fluid
in a state of rest must be equally removed
from its centre. Butas the earth and the
surrounding parts of the atmosphere re-
volve uniformly together about their axis,
the different parts of both have a centri-
fugal force, the tendency of which is more
considerable, and that of the centripetal
less, as the parts are more remote from
the axis, and hence the figure of the at-
mosphere must become an oblate sphe-
roid, since the parts that correspond to
the equator are farther removed from the
axis than the parts which correspond to
the poles. The figure of the atmosphere

must also, on another account, represent
a flattened spheroid, namely, because the
sun strikes more directly the air which
encompasses the equator, and is compre-
hended between 'the two tropics, than
that which pertains to the polar regions:
hence it follows, that the mass of air, or
part of the atmosphere adjoining to the
poles, being less heated, cannot expand
so much nor reach so high. Neverthe-
less, as the same force which contributes
to elevate the air diminishes its gravity
and pressure on the surface of the earth,
highter columns of it about the equatorial
parts, other circumstances being the
same, may not be heavier than those
about the poles. Mr. Kirwan observes,
that in the natural state of the atmos-
phere, that is, when the barometer would,
every where at the level of the sea, stand
at 30 inches, the weight of the atmos-
phere at the surface of the sea must be
equal all over the globe ; and in order to
produce this equality, as the weight pro-
ceeds from its density and height, it must
be lowest where the density is greatest,
and highest where the density is least ;.
that is, highest at the equator and lowest
at the poles, with the intermediate grada-
tipns. On this and other accounts, in the
highest regions of the atmosphere, the
denser equatorial air not being supported
by the collateral tropical columns, gradu-
ally flows over and rolls down to the
north and south; these superior tides
have been suppesed to consist of hydro-
gen gas, inasmuch as it is much lighter
than any other, and is generated in great
plenty between the tropics; it is also
supposed to furnish the matter of the
aurorz horealis and australis.

With regard to the weight and pressure
of the atmosphere, it is evident that the
whole mass, in common with all other
matter, must be endowed with weight
and pressure : and it is found, by undeni-
able experiments, that the pressure of the
atmosphere sustains a column of quick-
silver in the tube of a barometer of about
30 inches in height ; it accordingly fol-
lows, that the whole pressure of the at-
mosphere is equal to the weight of a co-
lumn of quicksilver of an equal base, and
30 inches in height, or the weight of the
atmosphere on every square inch of sur-
face is equal to 15 pounds. It has more-
over been found, that the pressure of the
atmosphere balances, in the case of

umps, &e. a column of water 344 feet
igh ; and the cubical foot of water weigh-
ing just 1000 ouunces, or 623 pounds,
344 multiplied by 62} or 2158 /. will be
the weight of a column of water, or of the
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‘atmosphere on the base ofa square foot ;
and consequently the 144th part of this,
or 15 i6. is the weight~of the atmosphere
on a square inch. From these data, Mr.
Cotes computed the pressure of the at-
mosphere on the whole surface of the
earth to be equivalent to that of a globe
of lead sixty miles in diameter. Dr. Vince
and otliers have given the weight at
77670297973563429 tons. This weight
is however variable ; it sometimes being
much greater than at others. If the sur-
face of a man, for instance, be equal to
144 square feet, the pressure upon him,
when the atmosphere is in its lightest
state, is equal to 13} tons, and when in
the heaviest, it is about 14 tons and one-
third ; the difference of which is about
2464 1b. Itis surprising that such weights
should be able to be borne without crush-
ing the human frame : this indeed must
be the case, if all the parts of our body
were not endowed with some elastic
spring, whether of air or other fluid, suf-
ficient to counterbalance the weight of
the atmosphere. Whatever this spring
is, it is certain that it is just able to
counteract the weight of the atmosphere,
and no more ; of course it must alter in
its force as the density of the atmos-
phere varies ; for if any considerable pres-
sure be superadded to that of the air, as
by going into deep water, it is always se-
verely felt; and if, on the other hand, the
pressure of the atmosphere be taken off
from any part of the human body, by
means of the apparatus belonging to the
air pump, the inconvenience is imme-
diately perceived.

The difference in the weight of the at-
mosphere is very considerable, as has
been observed, from the natural changes
in the state of the air. These changss
take place chiefly in countries at a dis-
tance from the equator. In Great Britain,
for instance, the barometer varies from
284 to 30.7. On the increase of this na-
tural weight, the weather is commonly
clear and fine, and we feel ourselves alert
and active ; but when the weight of the
air diminishes, the weather is often bad,
and we feel listlessness and inactivity.
Hence invalids suffer in their health from
very sudden changes in the atmosphere.
In our observations on the barometer, we
have known the mercury to vary a full
inch, ov even something more, in the
course of a few hours. Such changes, how-
ever, are by no means frequent. Ascend-
ing to the tops of mountains, where the
pressure of the airis very much diminish-
ed, the inconvenience is rarely felt, on ac-

count of the gradual change; but when
a person ascends in a balloon with great
rapidity, he feels, we are told by Garne-
rin and other aeronauts, a difficulty of
breathing, and many unpleasant sensa-
tions. So also on the condeunsation of the
air, we feel little or no alteration in our-
selves, except when the variations are
sudden in the state of the atmosphere, or
by those who descend to great depths in
adiving-bell. See Drvive-BeLrL.

It is not easy to assign the true reason
for the changes that happen in the gravi-
ty of the atmosphere in the same place.
One cause is, undoubtedly, the heat of
the sun; for where this is uniform, the
changes are small and regular. Thus,
between the tropics the barometer con-
stantly sinks about half an inch every day,
and rises to its former station in the night.
But in the temperate zones, the altitude
of the mercury is subject to much mo
considerable variations, as we have see
with respect to what is observable in our
own country.

As to the alteration of heat and cold, Dr.
Darwin infers that there is good reason to
conclude, that in all circumstances where
air is mechanically expanded, it becomes
capable of attracting the fluid matter of
heat from other bodies in contact with it.
Now, as the vast region of air which sur-
rounds our globe is perpetually moving
along its surface, climbing up the sides of
mountains, and descending into the val-
leys, as it passes along, it must be per-
petually varying the degree of heat ac-
cording to the elevation of the country it
traverses; for in rising to the summits of
mountains it becomes expanded, having
so much of the pressure of the super-
incumbent atmosphere taken away ; and
when thus expanded, it attracts or ab-
sorbs heat from the mountains in conti-
guity with it; and when it descendsinto
the valleys, and is compressed into less
compass, it again gives out the heat it has
acquired to the bodies it comes in contact
with. The same thing must happen in
the higher regions of the atmosphere,
which are regions of perpetual frost, as
has lately been discovered by the aerial
navigators. When large districts of air,
from the lower parts of the atmosphere,
are raised two or three miles high, they
become so much expanded by the great
diminution of the pressure over them, and
thence become so cold, that hail or snow
is produced by the precipitation of the
vapour: and as.there is, in these high
regions of the atmosphere, nothing else
for the expanded air to acquire heatfrom

A
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after it has parted with its vapour, the
same degree of cold continues till the ajr,
on descending to the earth, acquires its
former state of condensation and of
warmth. The Andes, almost under the
line, rests its base on burning sands:
about its middle height is a most pleasant
and temperate climate, covering an ex-
tensive plain, on which is built the city of
Quito; while its forehead is encircled
with eternal snow, perhaps coeval with
the mountain. Yet, according to the ac-
count of Don Ulloa, these three discord-
ant climates seldom encroach much on
each other’s territories. The hot winds
below, if they ascend, become cooled by
their expansion; and hence they cannot
affect the snow upon the summit; and
the cold winds, that sweep the sumumnit,
become condensed as they descend, and
of temperate warmth before they reach
the fertile plains of Quito.

Various attempts have been made to
ascertain the height to which the atmos-
phere is extended all round the earth.
These commenced soon after it was dis-
covered, by means of the Torricelliantube,
that air is endued with weight and pres-
sure. And had not the air an elastic pow-
er, but were it every where of the same
density, from the surface of the earth to
the extreme limit of the atmosphere, like
water, which is equally dense at all depths,
it would be a very easy matter to deter-
mine its height, from its density, and the
column of mercury which it would coun-
terbalance in the barometer tube; for, it
having been observed that the weight of
the atmospherec is equivalent to a column
of 30 inches, or 24 feet of quicksilver,
and the density of the former to that of
the latter as 1 to 11040: therefore the
‘height of the uniforn atmosphere would
be 11040 times 2% feet, that is 27600 feet,
or little more than five miles and a quar-
ter. But the air, by its elastic quality,
expands and contracts; and it being
found, by repeated experiments in most
nations of Europe, that the spaces it oc-
cupies, when compressed by different
weights, are reciprocally proportional to
those weights themselves; or, that the
more the air is pressed, so much the less
space it takes up; it follows, that the air
in the upper regions of the atmosphere
must grow continually more and more
rare, as it aseends higher; and indeed
that, according to that law, it must neces-
sarily be extended to an indefinite height.
Now, if we suppose the height of the
whole divided into innumerable equal
parts, the quantity of each part will be

as its density; and the weight of the
whole incumbent atmospliere being also
as its density ; it follows, that the weight
of the incumbent air is every where as
the quantity contained in the subjacent
part; which causes a difference between
the weights of each two contiguous parts
of air. Buf, by a theorem in arithmetic,
when a magnitude is continually dimi-
nished by the like part of itself, and the
remainders the same, there will be a se-
ries of continued quantities, decreasing in
geometrical progression : therefore, if,
according to the supposition, the altitude
of the air, by the addition of new parts
into which it is divided, do continually
increase in arithmetical progression, its
density will be diminished, or, which is
the same thing, its gravity decreased, in
continued geometrical proportion. And
hence, again, it appears that, according
to the hypothesis of the density being
always proportional to the compressing
force, the height of the atmosphere must
necessarily be extended indefinitely. And,
farther, as an arithmetical series adapted
to a geometrical one is analogous to the
logarithms of the said geometrical one; it
follows, therefore, that the altitudes are
proportional to the logarithmsof the den-
sities, or weights of air: and that any
height taken from the ecarth’s surface,
which is the difference of two altitudes
to the top of the atmnosphere, is propor-
tional to the difference of the logarithms
of the two densities there, or to the loga-
rithm of the ratio of those densities, or
their corresponding compressing forces,
as measured by the two heights of the
barometer there.
It is now easy, from the foregoing pro-
Eerty, and two or three experiments, or
arometrical observations, made at known
altitudes, to deduce a general rule to de-
termine the absolute height answering to
any density, or the density answering to
any given altitude above the earth. And,
accordingly, calculations were made upon
this plan by many philosophers, particn-
larly by the French; but it having been
found that the barometrical observations
did not correspond with the altitudes, as
measured in a geometrical manner, it was
suspected that the upper parts of the at-
mospherical regions were not subject to
the same laws with the lower ones, in re-
gard to the density and elasticity. .And
indeed, when it is considered that the at-
mosphere is a heterogeneous mass of par-
ticles of all sorts of matter, some elastic,
and others not, it is not improbable but
this may be the case, at least in the re-
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gions very high in the atmosphere, which
it is likely may more copiously abound
with the electrical fluid. Be this how-
ever as it may, it has been discovered that
the law above given holds very well, for
all such altitudes as are within our reach,
or as far as to the tops of the highest
mountains on the earth, when a correction
is made for the difference of the heat or
temperature of the air only, as was fully
evinced by M. De Lug, in a long series of
observations, in which he determined the
altitudes of hills, both by the barometer,
and by geometrical measurement, from
which he deduced a practical rule to al-
low for the difference of temperature.
Similar rules have also been deduced,
from accurate experiments, by Sir George
Shuckburgh and General Roy, both con-
curring to shew, that such a rule for the
altitudes and densities holds true for all
leights that are accessible to us, when
the elasticity of the air is corrected on
account of its density : and the result of
their experiments shewed, that the dif-
ference of the logarithms of the heights
of the mercury in the barometer, at two
stations, when multiplied by 10000, is
equal to the altitude, in Enghsh fathoms,
of the one place above the other; that is,
when the temperature of the air is about
31 or 32 degrees of Fahrenheit’s ther-
mometer, and a certain quantity more or
less, according as the actual temperature
is different from that degree.

But it may be shewn, that the same
rule may be deduced, independent of such
a train of experiments as those referred
to, merely by the density of the airat the
surface of the earth. Thus, let D denote
the density of the air at one place, and d
the density at the other; both measured
by the column of mercury in the barome-
trical tube; then the difference of alti-
tude between the two places will be pro-
portional to the log. of D—the log. of d,

or to the log. of-l—)d—. Bat as this formula

expresses only the relation between dif-
ferent altitudes, and not the absolute
quantity of them, assume some indeter-
minate, but constant, quantity 4, which

multiplying the expression log. —, may

d
be equal to the real difference of altitude
a,thatis,a =% X log. of—-ls—. Then, to

determine the value of the general quan-
tity A, let us take a case, in which we
know the zaltitude a that corresponds to a
known density d; as for instance, taking
a = 1 toot, or 1 inch, or some such small

altitude: then, because the density D may
be measured by the pressure of the whole
atmosphere, or the uniform column of
27600 feet, when the temperature is 55°;
therefore 27600 feet will denote the den-
sity D at the lower place, and 27599 the
less density dat 1 foot above it; conse-
f27600 '
27599’
the nature of logarithms, is nearly = 4 x
43429448 . # 1
27600 63551
we find 2 = 63551 feet; which gives us
this formula for any altitude @ in general,

viz. a4 = 63551 X log. of—I;)l, ora = 63551

quently 1 = 2 X log. o which, by

nearly ; and hence

xlog.of%feet, or 10592 X log. ofll”-ll

fathoms ; where M denotes the column
of mercury in the tube at the lower place
and m that at the upper. This formula
is adapted to the mean temperature of
the air 55°: butit has been found, by the
experiments of Sir George Shuckburgh
and general Roy, that for every degree
of the thermometer, different from 55°,
the altitude a will vary by its 435th part;
hence, if we would change the fuctor L
from 10592 to 10000, because the differ-
ence 592 is the 18th part of the whole
factor 10592, and because 18 is the 24th
part of 435; therefore the change of
temperature, answering to the change of’
the factor %, is 24°, which reduces the 55°

0 31°. So that, a — 10000 X log. of °+

fathoms, is the easiest expression for the
altitude, and answers to the temperature
of 31°, or very nearly the freezing point :
and for every degree above that, the re-
sult must be increased by so many times
its 435th part, and diminished when be-
low it.

From this theorem it follows, that, at
the height of 31 miles, the density of the
atmosphere is nearly 2 times rarer than
it is at the surface of the earth; at the
height of 7 miles, 4 times rarer; and so
on, according to the following table :

Height in miles, Number of times rarer.

33 2

7 4

14 16

21 64

28 256

~ 35 1024
42 4096

49 16384

56 65536

63 262144

70 1048576
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And, by pursuing the calculations in this
table, it might be easily shewn, that a
cubic inch of the air we breathe would be
so much rarefied at the height of 500
miles, that it would fill a sphere equal in
diameter to the orbit of Saturn.

1t has been observed above, that the
atmosphere has a refractive power, by
which the rays of light are bent from the
right lined direction, as in the case of the
twilight; and many other experiments
manifest the same virtue, which is the
cause of many phenomena. Alhazen, the
Arabian, who lived about the year 1100,
it seems, was more inquisitive into the
nature of refraction than former writers.
But neither Alhazen, nor his follower,
Vitello, knew any thing of its just quan-
tity, which was not known, to any tolera-
ble degree of exactness, till Tycho Brahe,
with great diligence, settled it. But
neither did Tycho nor Kepler discover
in what manner the rays of light were
refracted by the atmosphere. Tycho
thought the refraction was chiefly caused
by dense vapours, very near the earth’s
surface : while Kepler placed the cause
wholly at the top of the atmosphere,
which he thought was uniformly dense ;
and thence he determined its altitude to
be little more than that of the highest
mountains. But the true constitution of
the density of the atmosphere, deduced
afterwards from the Torricellian experi-
ment, atforded a juster idea of' these re-
fractions, _especially after it was found
that the refractive power of the air is pro-
portional to its density. By this variation
in the density and refractive power of the
air, a ray of light, in passing through the
atmosphere, 1s continually refracted at
every point, and thereby made to describe
a curve, and not a straight line, as it would
have done, were there no atmosphere, or
were its density uniform.

The atmosphere, or air, has also a re-
flective power; and this power is the
means by which objects are enlightened
so uniformly on all sides. The want of
this power would occasion a strange al-
teration in the appearance of things, the
shadows of which would be so very dark,
and their sides enlightened by the sun so
very bright, that probably we could see
no more of them than their bright halves;
so that for a view of the other halves, we
must turn them half round, or, if immove-
able, must wait till the sun could come
round upon them. Such a pellucid un-
reflective ztmosphere would indeed have
been very commodious for astronomical
observations on the course of the sun and
planets among the fixed stars, visible by

day as well as by night; but then such a
sudden transition from darkness to light,
and from light to darkness, immediately
upon the rising and setting of the sun,
without any twilight, and even upon turn-
ing to or from the sun at noon day, would
have been very inconvenient and offen-
sive to our eyes. However, though the
atmosphere be greatly assistant in the il-
lumination of objects, yet it must also be
observed thatit stops a great deal of light.
The knowledge of the component parts
of the atmosphere is amony the discove-
ries of the moderns. The opinions of the
earlier chemists were too vague to merit
any particular notice. Boyle, however,
and his contemporaries, put it beyond
doubt, that the atmosphere contained two
distinct substances, viz. an elastic fluid,
distinguished by the name of air, and
water in the state of vapour. Besides
these two bodies, it was supposed that
the atmosphere contained a great variety
of other substances, which were continn-
ally mixing with it from the earth, and
which ofien altered its properties, and
rendered it noxious or fatal. Since the
discovery of carbonic acid gas by Dr.
Black, it has been ascertained that this
elastic fluid always constitutes a part of
the atmosphere. The constituent parts
of the atmosplhere are, according to Mr.
Murray,
3 By measure. By weight.
Nitrogen gas 7.5 7555

Oxygen gus 21.0 2332
Agqueous vapour 1.42 103
Carbonic acid gas .08 10
100.00 100.00

e e, e

It has been imagined, that a portion of
hydrogen may exist in the atmospheric
air.  But in the usual analysis of it oxy-
gen is abstracted, and the residual air is
found to be nitrogen. The nitrogen is
probably mnot perfectly pure, and it is
possible a small portion of hydrogen is
mixed with it, which, from the quantity
being very trifling, is difficult to be de-
tected.

The properties of atmospheric air ap-
pear to be merely the aggregated proper-
ties of the gases of which it consists. It
is invisible, inodorous, insipid, compressi-
ble, and permanently elastic.  lt supports
combustion, aad as it does so from the
oxygen it contains, the combustion is less
rapid and vivid, and continues for a short-
ertime. By the same ageuncy it supperts
animal life; a porton of its oxygen is
consumed in respiration, and from some
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experiments of Mr. Davy, there appears
to be a consumption of a very small por-
tion of its nitrogen. Atmospheric air is
very sparingly absorbed by water; and
the aborption is unequal, more of the
oxygen being combined with the water
than of the nitrogen. It is difficult, even
by long boiling, to expel from waterthe
whole of the oxygen which it holds dis-
solved ; and if exposed again to the at-
mosphere, it very quickly imbibes it.
Atmuspheric air is an important agent
in many of the operations of nature. Be-
sides serving as the vehicle of the distri-
bution of water, it is, by its mobility, the
great agent by which temperature is in
some measure equalized, or at Jeast its
extremes moderated. Animals, as we
have seen, are dependent on it for life.
It is essential to respiration ; in the more
perfect animals, its deprivation cannot be
sustained for a few moments; and even
in the less perfect, the abstraction of it is
followed, though not so immediately, by
death. Its agency depends chiefly on its
oxygen, a quantity of which is spent in
every inspiration in produing chemical
changes in the blood. A part of its ni-
trogen also is consumed, while a portion
of carbonic acid gas is formed and ex-
pired. Vegetable life is alsoin part de-
pendent on it; it conveys water aud per-
haps carbonic acid gas, and other princi-
ples, to the leaves of plants, and is thus
subsevvient to their nutrition and growth.
ATOMICAL philosophy denotes the doc-
trine of atoms, or a method of accounting
for the origin and formation of all things
from the supposition of atoms endued
with gravity and motion. The atomic
physiology,according to the account given
of it by Dr. Cudworth, supposes that bo-
dy is nothing else but an extended bulk;
and resolves, therefore, that nothing is to
be attributed to it but what is included
in the nature and idea of it, »iz. more or
less magnitude, with divisibility into parts,
figure, and position, together with mo-
tion or rest; but so as that no part of
body can ever move itself, but is always
moved by something else. And conse-
quently it supposes that there is no need
of any thing clse besides the simple ele-
ments of magnitude, figure, site and mo-
tion, which are all clearly intelligible, as
different modes of extending substance to
solve the corpareal phenomena by; and,
therefore, not of any substantial forms
distinct from tlie matter, nor of any other
qualities really existing in the bodies
without, besides the results or aggre-
gates of those simple elements, and the
VOL. 1.
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disposition of the insensible parts of bo-
dies, in respect to figure, site, and mo-
tion, nor of any intentionul species or

shews, propagated from the object to our —

senses ; nor, lastly, of any other kind of
motion or action really distinct from local
motion, such as generation and alteration,
they being neither intelligible as modes
of extended substance, nor any ways ne-
cessary. Forasmuch as the forms and qua-
lities of bodies may well be conceived to
be nothing but the result of those simple
elements of magnitude, figure, site, and
motion, variously combined together, in
the same manner as syllables and words,
in great variety, result from the different
combinations and conjunctions of a few
letters, or the simple elements of speech ;
and the corporeal part of sensation, par-
ticularly that of vision, may be solved on-
ly by local motion of bodies, that is, either
by corporeal eflluvia streaming continu-
ally from the surface of the objects, or
rather, as the latterand more refined atom-
ists conceived, by pressure made from
the object to the eye, by means of light
in the medium. So that the sense taking
cognizance of the object by the subtle
interposed medium, that is tense and
stretched, (thrusting every way from it
upon the optic nerves) doth by that, as
it were by a staff, touch it. Again, gene-
ration and corruption may be sufficiently
explained by concretion and secretion, or
local motion, without substantial forms
and qualities. And, lastly, those sensible
ideas of light and colours, heat and cold,
sweet and bitter, as they are distinct
things from the figure, site, and motion of
the insensible partg of bodies, seem plain-
ly to be nothing else but our own fancies,
passions, and sensations, however they
be vulgarly mistaken for qualitiesin the
bodies without us- d

ATRA bilis, in ancient medicine, the
black bile, one of the humours of the an-
cient physicians, which the moderns call
melancholy. Dr. Percival suggests that
this disorder is occasioned by the stagna-
tion of the gall, by which it is rendered
too viscid by the absorption of its fluid
parts. Bile inthis state discliarged into
the duodenum oceasions universal distur-
bauce, until it be evacuated. Itbringson
vomiting, purging, &c. previous to which
are fever, delirium, &c.

ATRACTYLIS, in botany, a genus of
the Syngenesia Polygamia class of plants,
with radiated flowers and compressed
seeds, coronated with a plumose down,
and standing on a plane villose receptacle.
There are eight species, of which we may
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notice the A. gummifera, .gummy-.rooted
atractylis; root perennial, sending out
many narrow leaves, which are deeply si-
nuated, and armed with spines on the
edges; these lie close on the ground, and
between them the flower is situated ; itis
a native of Italy and the islands of the
Archipelago. It lowers in July, but the
seeds never come to perfection in Eng-
land.

ATRAGENE, in botany, a genus of the
Polyandria Poligynia class of plants, the
flower of which consists of twelve petals,
and its seeds are caudated. There are
five species. This genus is allied to Ra-
nunculus, but has a double row of petals;
in the outer row four large ones, in the
inner many small ones, which are properly
nectaries. The A. alpina may be increased
by cuttings or layers in the same manuer
as clematis; in a strong .soil, and trained
against a wall, it will rise to the height of
six or eight feet. The flowers appear
early, and if the season prove favourable,
they make athandsome figure; but as
this plant is apt to put out leavesvery
early in the spring, it is frequently nipped
by the frosts ; as are many plants and trees
of Siberia and Tartary, of which this is a
native. There is only one American spe-
cies, the Atragena Pennsylvanica.

ATAPHRAXIS, in botany, a genus of
the Hexandria Diginia class of plants, the
flower of wliich consists of two roundish,
sinuated, and permanent petals; and its
cup incloses a single, roundish and com-
pressed seed. There are two species; 1.
the spinosa, a shrub that rises four or five
feet high, sending out many weak lateral
branches, armed with spines, and garnish-
ed with small ash-coloured leaves. The
flowers come out at the end of the shoots
in clusters, each cousisting of two white
petals tinged with purple, included in a
two-leafed calyx, of a white herbaceous
colour. 2. A. undulata, which sends out
many slender branches trailing on the
ground ; leaves about the size of those of
knot-grass, waved .and curled on their
edges, embracing the stalk half round at
‘their base. This is a native of the Cape.

ATRIPLEX, orach, in botany, a genus
of the Polygamia Monoecia class of plants,
without any flower petals; the cup of the
female fower is composed of two leaves,
inclosing a singte and compressed seed ;
whercas that of the hermaphrodite flower
is composed of five leaves, and encloses
a single, roundish, and depressed seed.
There are 14 species. The American
species, enumerated by Mublenbery, are
3 in number.
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ATROPA, in botany, a genus of the
Pentandria Monogynia class of plants,
the flower of which consists of a single
funnel-fashioned petal; the fruitis a glo-
bose berry, containing two cells, wherein
the seeds inclosed are numerous and kid-
ney-shaped. .

There are eight species, of which we
notice, in this place, the A. belladonna,
deadly night-shade, which has a perennial,
thick, long, and branching root, sending
out strong, herbaceous, upright, branch-
ing stems; the root-leaves are often a foot
long, and five inches broad; peduncles
axillary, one-flowered; flowers large, nod-
ding, void of scent; calyx green; berry
large, at first green, but when ripe of a
beautiful shining black colour, full of pur-
ple juice; with roundish, dotted, chan-
nelled seeds, immersed in the pulp, and
a glandular ring surrounding it. It is a
native of Europe, particularly of Austria
and England, in church yards and on
dunghills, skulking in gloomy lanes and
uncultivated places; in other countries it
is said to be common in woods and hedg-
es.  The qualities of this plant are malig-
nant, and it is extremely poisonous in all
its parts. Numerous instances have oc-
curred of the berries proving fatal, after
causing convulsions and delirium. Bu-
chanan relates the destruction of the ar-
my of Sweno the Dane, when he invaded
Scotland, by the berries of this plant,
which were mixed with the drink with
which the Scots had engaged to supply
the Danes. The invaders became so ine-
briated, that the Scottish army fell on
them in their sleep, and slew such num-
bers, that scarcely enoygh were left to
carry off their king. ‘To children the
berries have often been fatal. The symp-
toms occur in half an hour, and consist of
vertigo, great thirst, delirium, swelling,
and redness of face. Vinegar liberally
drank has been found efficacious in obvi-
ating the effects of the poison. There is
one American species, Atropa physa-
toides., See MANDRAKE.

ATROPHY, in medicine, a disease
wherein the body, or some of its parts,
do not receive the necessary nutriment,
but waste and decay incessantly. Sce
MeprciNe.

ATTACHING, or ATracHMENT, in
law, the taking or apprehending of a per-
son by virtue of a writ or precept.

It 1s distinguished from an arrest in
this respect, that whercas an arrest lies
only on the body of a man, an attachment
is oftentimes on the goods only, and some-
times on the body and goods; there is
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this farther difference, that arrest pro-
ceeds out of an inferior court by precept
only, and an attachment out of a higher
court, either by precept or writ.

An attachment by writ differs from dis-
tress, insomuch that an attachment does
not extend to lands, as a distress docs;
and a distress does not touch the body, as
an attachment daoes.

In the common acceptation, an attach-
ment is the apprehension of 2 man’s body,
to bring him to answer the action of the
plaintiff.

ATTACHMENT out of the chancery is ob-
tained upon an affidavit made, that the
defendant was served with a subpeena,
and made no appearance; or it issueth
upon not performing some order or de-
cree. Upon the return of this attachment
by the sheriff, guod non est inventus in bal-
kva sua, another attachment, with a pro-
clamation, issues; and if he appears not
thereupon, a commission of rebellion.

ATTACHMENT out of the forest, is one of
the three courts held in the forest. The
lowest court is called the court of attach-
ment, or wood-mote court: the mean,
swan-mote : and the highest, the justice
in the eyre’s seat.

This attachment is by three means; by
goods and chattels, by body, pledges,
and mainprize, or the body only. This
court is held every forty days throughout
the year, whence it is called forty-days
court.

ATTACHMENT of privilege, is by virtue of
a man’s privilege to call another to that
court whereto he himself belongs, and in
respect whereof he is privileged to an-
swer some action.

ATTACHMENT, foreign, is an attachment
of money or goods, found within a liberty
or city, to satisfy some creditor within
such liberty or city.

By the custom of London and several
other places, a man can attach money or
goods in the hands of a stranger, to satisfy
himself.

ATTAINDER, in law, is when a man
has committed felony or treason, and sen-
tence is passed upon him for the same.
The children of a person attainted of
treason are, thereby, rendered incapable
of being heirs to him, or to any other an-
cestor; and if he were noble before, his
posterity are” degraded and made base:
nor can this corruption of blood be salved
but by an act of parliament, unless the
sentence be reversed by a writ of error.

ATTAINDER, bill of, a bill brought into
parliament, for attainting, condemning,
and executing a person for high-treason.

ATTAINT, in law, a writ which lies
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against a jury that have given a false ver-
dict in any court of record, in a real or
personal action, where the debt or da-
mages amount to above forty shillings. —

If the verdict be found false, the judg-
ment by common law was, that the jurors’
meadows should be ploughed up, their
houses broken down, their woods grub-
bed up, all their lands and tenements for-
feited, &c. but by statute the severity of
the common law is mitigated, where a
petty jury is attainted, and there is a pe-
cuniary penalty appointed.

But if the verdict be affirmed, such
plaintiff shall be imprisoned and fined.

ATTELABUS, in natural history, a
genus of insects of the order Coleoptera.
Head attenuated behind ; antennz thick-
ening towards the tip ; moniliform.

Of the genus Attelabus one of the prin-
cipal species is the Attelabus coryli of
Linnzus, which is a smallish insect, found
chiefly on hazel trees, and is black, with
red wing-sheaths; and a variety some-
times occurs, in which the thorax is red
also : it usually measures about a quarter
of an inch in length. A much smaller
species is the Attelabus betulz, which is
found on the birch; it is entirely of a
black colour, and is remarkable for gnaw-
ing the leaves of that tree, during the ear-
ly part of spring, in such a manner that
they appear notched on the edges. The
thighs of the hind legs inthisinsect are
of a remarkable thickened form. The
larva of the attelabi do not seem to haye
been distinctly described, but they pro-
bably bear a resemblance to those of the
genus Curculio. Linnzus refers to the
genus attelabus some insects, which by
Tater entomologists have been otherwise
arranged : among these is the elegant spe-
cies called Attelabus apiarius, so named
from the mischief which its larva occa-
sionally commits among bee-hives, de-
stroying the young of those insects. It
is about three-quarters of an inch in
length, and of a beautiful violet black,
with red wing-shells, marked by three
black transverse bands. The whole in-
sect is also covered with fine short black
hair. It is common in some parts of
France, Germany, &c. Its larva above
mentioned is of a bright red colour.
There are 13 species.

ATTENDANT, in law, one that owes
duty or service to another, or in some
manner depends upon him, as a widow,
endowed of lands by a guardian, shall be
attendant upon him.

ATTESTATION, in military affairs, is
a certificate made by some justice of the
peace, within four days after the enlist-
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ment of a recruit. This certificate is to
bear testimony, that the said recruit has
been brought before him, in conformity
to the mutiny act, and has declared his
assent or dissent to such enlistment; and
if duly enlisted, that the proper oaths
have been administered, and that the 2nd
and 6th sections of the articles of war
against desertion have been read to him.

ATTITUDE, in painting and sculpture,
the gesture of a figure, or statue; or it is
such a disposition of their parts, as serves
to express the action and sentiments of
the person represented.

ATTORNEY general, is a great officer
under the king, created by letters patent,
whose office it is to exhibit informations,
and prosecute for the crown in eriminal
causes, and to file the bills in the exche-
quer, for any thing concerning the king
in inheritance or profits. To him come
garrauts for making of grants, pardons,

<C.

ATTORNIES at law, are such persons
as take upon them the business of other
men, by whent they are retained. By the
2 Geo! f1. cap. 23. 5. 5, no person shail be
permitted to act ag an attorney, orto sue
out any process in the name of any other
person in any courts of law, unless such
person shall have been bound, by contract
n writing, to serve as a clerk for five
years to an attorney, duly sworn and ad-
mitted in some of the said courts; and
such person, during the said term of five
years, shall have continued in such ser-

vice ; and unless such person, after the

expiration of the said five years, shall be
examined, sworn, admitted, and inrolled.
And for every piece of vellum, parch-
ment, or paper, upon which shall be writ-
ten any such contract, whereby any per-
son shall become bound to serve as a
clerk aforesaid, in order to his admission
as solicitor or attorney, in any of the
courts at Westminster, there shall be
charged a stamp duty of 100l 34 Geo.
III c. 14. And in order to his admission
as a solicitor or attorney in any of the
great courts of sessions in Wales, or in
the counties palatine of Chester, Lancas-
ter, or Durham, or inany court of record
in England, holding pleas to the amount
of 40 shillings, and not in any of the said
courts in Westminster, there shall be
charged a stamp duty of 50/ Every at-
torney, solicitor, notary, proctor, agent,
or procurator, practising in any of the
courts at Westminster, ecclesiastical, ad-
miralty, or Cinque-port courts, in his
Majesty’s courts in Scotland, the great
sessions in Wales, the courts in the coun-
ties Palatine, or any other courts holling
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pleas to the amount of 40 shillings, or
more, shall take out a certificate annually,
upon which there shall be charged, if
the solicitor, &c. reside within the bills
of monality, a stamp duty of 5. in any
other part of Great Britain 3. Persons
practising after the 1st day of November,
1797, without obtaining a certificate, shall
forfeit 502 and be incapable of suing for
any fees. An attorney shall notbe elect-
ed into any office against his will, such
as constable, overseer of the poor, or
churchwarden, or any office within a bo-
rough: but his privilege will not exempt
him from serving in the militia, or finding
a substitute. Black. Rep. 1123.

ATTRACTION, a general term, used
to denote the power or principle by
which bodies mutually tend towards each
other, without regarding the cause or ac-
tion that may be the means of producing
the effect. f

The philosopher Anaxagoras, wholived
about 500 years before the Christian zra,
is generally considered as the first who
noticed this principle as subsisting be-
tween the heavenly bodies and the earth,
which he considered as the centre of their
motions. The doctrines of Epicurus and
of Democritus are founded on the same
opinion.

Nicholas Copernicus appears to have
been one of the first among the moderns,
who had just notions of this doctrine.

After him, Kepler brought it still near-
er perfection, having determined that
bodies tended to the centres of the larger
round bodies of which they formed 2
part, and the smaller celestial bodies to
the great ones nearest to them, instead
of to the centre of the universe : he also
accounted for the general motion of the
tides on the same principle, by the at-
traction of the moon; and expressly calls
it wirtus tracteria que in luna est; besides
this, he refuted the old doctrine of the
schools,  that some bodies were natural-
ly light, and for that reason ascended,
while others were by their nature heavy,
and so fell to the ground: declaring that
no bodies whatsoever are absolutely light,
but only relatively so, and that all matter
is subjected to the law of gravitation.

Dr. Gilbert, a physician at London, was
the first in this country who adopted the
doctrine of attraction; in the year 1600,
he published a work, entitled “De Mag-
nete Magneticisque Corporibus;” which
contains a number of curious things; but
he did not sufficiently distinguish be-
tween attraction and magnetism.

The next after him was Lord Bacon,
who, though not a convert to the Coper-
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nican system, yet acknowledged an at.
tractive power in matter.

In France, also, we find Ferinatand Ro-
berval, mathematicians of greateminence,
maintaining the same opinion. The lat-
ter, in particular, made it the fundamental
principle of his system of physical astro-
nomy, which he published in 1644, under
the title of ¢ Arist. Samii de Mundi Sys-
tema.”

Dr. Hooke, however, was the person
who conceived the most just and clearno-
tions of the doctrine of gravitation, of any
before Newton, in his work, called ¢ An
Attempt to prove the Motion of the
Larth :” 1674. He observes, that the hy-
pothesis on which he explains the system
of the world, is in many respects different
from all others; and that it is founded on
the following principles : 1. That all the
heavenly bodies have not only an attrac-
tion or gravitation towards their own cen-
tres, but that they mutually attract each
other within the sphere of their activity.
2. That all bodies which have a simple or
direct motion continue tomove in a right
line, if some force operating without in-
cessantly, does not constrain them to de-
scribe a circle, an ellipse, or some other
more complicated curve. 3. That attrac-
tion is so much the more powerful, as the
attracting bodies are nearer to each other.

But the precise determination of the
laws and limits of the doctrine of attrac-
tion was reserved for the genius of New-
ton: in the year 1666, he first began to
turn his attention to this subject, when, to
avoidthe plague, he bad retired from Lon-
don into the country ; but, on account of
the incorrectness of the measures of the
terrestrial meridian, made before this pe-
riod, he was unable to bring his calcula-
tions on the subject to perfection at first.

Some years afterwards, his attention
was again called to attraction by a letter
of Dr. Hooke’s ; and Picard having about
this time measured a degree of the earth,
in France, with great exactness, he em-
ployed this measure in his calculations,
mstead of the one he had before used, and
found, by that means, that the moon is
retained in her orbit by the sole power
of gravity,supposed tobereciprecally pro-
portional to the squares of the distances.

According to this law, he also found,
that the line described by bodies in their
descent is an ellipse, of which the centre
of the earth occupies one of the foci; and
considering afterwards, that the orbits of
the planets are in like manner ellipses,
having the centre of the sun in one of their
foci, he had the satisfaction to perceive,

that the solution which he had undertaken
only from curiosity was applicable to some
of the most sublime objects in nature.
These discoveries gave birth to his cele-
brated work, which has justly immortaliz- ~
ed his name, entitled ¢ Philosophicz Na-
turalis Principia Mathematica.”

In generalising these researches, he
showed that a projectile may describe any
conic section whatsoever, by virtue of a
force directed towards its focus, and act-
ing in proportion to the reciprocal squares
of the distances. He also developed the
various properties of motion in these kinds
of curves, and determined the necessary
conditions, so that the section should be
a circle, anellipse, oran hyperbola, which
depend only upon the velocity and pri-
mitive position of the body, assigning in
each case the conic section which the bo-
dy would describe.

He also applied these researches to the
motion of the satellites and comets, show-
ing that the former move round their pri-
maries, and the latter round the sun, ac-
cording to the same law; and he pointed
out the means of determining by observa--
tion the elements of these ellipses.

e also discovered the gravitation of the
satellites towards the sun, as well as to-
wards the planets; and that the sun gravi-
tates towards the planetsand satellites, as
well as that these gravitate towards each
otlier: and afterwards extending, by ana-
logy, this property to all bodies, he esta-
blished the principle, that every molecule
of matter attracts every body in proportion
to its mass, and reciprocally as the square
of the distance from the body attracted.

Having ascertained this principle, he
from it determined, that the attractive
force of a body on a point placed without
itis the same as if the whole mass were
united at the centre. He also proved, that
the rotation of the earth upon its axis
must occasion a flattening of it about the
poles; which has since been verified by
actnal measurement: and determined the
law of the variation of the degrees in dif-
ferent latitudes, upon the supposition that
the matter of the earth washomogeneous.

But, with the exception of what con.
cerns the elliptical motions of the planets
and comets, and the attractions of the
heavenly bodies, these discoveries were
not wholly completed by Newton. His
theory of the figures of the planets is
limited by the supposition of their homo-
geneity ; and his solution of the problem
of the precession of the equinoxes is de-
fective in several respects. 1le has per-
fectly established the principle which he
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had discovered; but left the complete
development of its consequences to the
geometers that should succeed him.

The profound analysis also, of which he
was the inventor, had not been sufficient-
ly perfected, to enable him to give com-
plete solutions to all the difficult problems
which arise, in considering the theory of
the system of the world; so that he was
oftentimes obliged to give only imperfect
sketches or approximations, and leave
them to be verified by a more rigorous
calculation.

Attraction may be divided, with respect
to the law it observes, into two kinds; 1.
That which extends to sensible distances ;

such is the attraction of gravity, of which °

we have been treating, which is found in
all bodies, and the attraction of magne-
tism and of electricity found in some par-
ticular bodies : 2. That which extends to
very small or insensible distances.

The attractions belonging to the first
class must be as numerous as there are
bodies situated at sensible distances. It
has been proved that their intensity varies
with the mass and the distance of the at-
tracting bodies ; it increases with the mass
of those bodies, but diminishes as the dis-
tance between them increases. The rate
of variation has been demonstrated to be
inversely as the square of the distance, in
all cases of attraction belonging to the
first class.

The nature of the attraction of gravity
has been already discussed. It is, as far
as the experience of man can extend, uni-
versal in all matter. The attractions of
magnetism and of electricity are partial,
being confined to certain sets of bodies,
while the rest of matter is destitute of
them ; for it is well known that ail bodies
are not electric, and that scarcely any
bodies are magnetic, except iron, cobalt,
nickel, and chromium ; and there is good
reason to suspect that the magnetism of
the three latter substances is caused by
their containing some iron united to them.

The intensity of these three attractions
increases as the mass of the attracting bo-
dies, and diminishes as the square of the
distance.

The first extends to the greatest dis-
tance at which bodies are known to be se-
parated from each other. How far elec-
tricity extends has not been ascertained ;
but magnetism extends at least sofar as
the semidiameter of the earth. All bodies
possess gravity ; but it has been suppos-
ed that the other two attractions are con-
fined to two or three subtile fluids, which
constitute a part of all those bodies that

exhibit the attractions of magmetism or of
electricity.

If we compare the different bodies act-
ed on by gravitation, we shall find that
the absolute force of their gravitation is
in all cases the same, provided their dis-
tances from each other, and their mass,
be the same ; butthis is by no means the
case with electrical and magnetic bodies :
in them, the forces by which they are at-
tracted towards each other are exceed-
ingly various, even when the mass and
the distance are the same. Sometimes
these forces disappear almost entirely ;
at other times they are exceedingly in-
tense.

Gravity, therefore, is a force inherent
in bodies ; electricity and magnetism not
so; a circumstance which renders the
opinion of their depending on peculiar
fluids extremely probable. If we com-
pare the absolute force of these three
powers with each other, it would appear
that the intensity of the two last, every
thing else being equal, is greater than
that of the first; but their relative inten-
sity cannot be compared, and is therefore
unknown. Hence it follows that these
different attractions, though they follow
the same laws of variation, are not the
same in kind.

The attractions between bodies at in-
sensible distances have been distinguish-
ed by the name of affinity, while the term
attraction has been more commonly con-
fined to cases of sensible distance,

Affinity may be considered as operat-
ing on homogeneous or heterogeneous
substances. Homogeneous affinity urges
substances of the same nature together,
as iron to iron, soda to soda. Hetero-
geneous affinity draws substances of dif-
ferent natures into union, as acid and al-
kalies.

Homogeneous affinity is usually deno-
minated cohesion, and sometimes adhe-
sion, when the surfaces of bodies are on-
ly referred to; it is nearly universal; as
far as is known, caloric and light alone are
destitute of it.

Heterogeneous affinity is the cause of
the formation of compound substances;
thus muriatic acid unites with soda, and
forms sea-salt; and sea-salt in saturated
solution is united into masses by homoge-
neous affinity. Heterogeneous affinity is
universal as far as is known ; that is to
say, there is no substance which is not
attracted by some other substance. Itis
generally taken for granted, that every
substance has more or less affinity for all
others, though it is certainly assuming
more than even analogy can warrant, and
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is a point which we have no means of as-
certaining.

Affinity, like sensible attraction, varies
with the mass and the distance of the at-
tracting bodies. That cohesion varies with
the mass cannot indeed be ascertained,
because we have no means of varying the
mass, without, at the same time, altering
the distance. But in cases of the adhesion
of the surfaces of homogeneous bodies,
which is undoubtedly an instance of ho-
mogeneousaffinity, it has been demonstra-
ted, that the force of adhesion increases
with the surface, which, in some respect,
is the same as with the mass.

That heterogeneous affinity increases
with the mass has been observed long ago,
in particular instances, and has been
lately demonstrated by Berthollet to take
place in every case. Thus, a given por-
tion of water is retained more obstinately
by a large quantity of sulphuric acid, than
by a small quantity. Oxygen is more ea-
sily abstracted from oxides which are ox-
ydised to a maximum, than from those
which are oxyded to a minimum. Lime
only takes off the greatest part of the car-
bonic acid from potash, which still retains
a portion of it; and sulphuric acid does
not totally displace phosphoric acid from
the lime united to it in phosphate of
lime ; a part of it remains undisturbed. In
these, and many other cases, a small por-
tion of one substance is retained by a given
quantity of another more strongly thana
large portion; and Berthollet has shewn,
that in all cases a large quantity of one
substance is capable of abstracting a por-
tion of another from a small portion of a
third, how weak soever the affinity be-
tween the first and second is, and how
strong soever that between the second
and third.

That the force of affinity increases as
the distance diminishes, and the contrary,
is obvious; for it becomes insensible,
whenever the distance is sensible, and, on
the other hand, it becomes exceedingly
great, when the distance is exceedingly
diminished. But the particular rate which
this variation follows is still unknown;
some have supposed the rate to be the
same as that of sensible attraction, and
that its intensity varies inversely, as the
square of the distance; no sufficent ar-
gument has ever beenadvanced, to prove
this law to be incompatible with the phe-
nomena of affinity; but, on the other
hand, no proof has ever appeared in sup-
port of this opinion.

Affinity agrees with sensible attraction
it every determinable point :like sensible

attraction, it increases with the mass, and
diminishes as the distance augments ;
consequently, it is just to conclude, that
attraction, whether it be sensible or in-
sensible, is, in all cases, the same kind of
force, and regulated precisely by the
same general laws. v

The forces of affinity, though the same
in kind, and possessing the same rate of
variation with regard to distances, and
also in respect to the mass, are vastly
more numerous than those of sensible at-
traction; for, instead of three, they amount
to as many as there are heterogeneous
bodies. But even when the distance and
the mass are the same, as far as can be
judged, the affinity of two - bodies for the
third is not the same. Thus barytes has
a stronger affinity for sulphuric acid than
potash has ; for, on equal portions of thein
being mixed with a small quantity of the
acid, the barytes seizes a much larger
proportion of the acid than the potash
does. The difference of intensity ex-
tends to all substances, for there are
scarcely any two bodies, whose particles
have precisely the same affinity for a
third, and scarcely any two bodies, whose
component parts adhere together with
exactly the same force. ‘

Because these affinities do not vary in
common circumstances, like magnetism
and electricity, but are always the same
when other circumstances are equal, it
has been argued that they do not, like
them, depend on peculiar fluids, the
quantity of which may vary; but that
they are permanent forces, inherent in
every part of the attracting bodies.

But after the extraordinary discoveries
that have been lately made of the power-
ful effects which electricity, as excited by
the galvanic apparatus, has in chemical
attractions, and when the great force of
the affinity of the bases of potash and of
soda to oxygen have been overcome by it,
we must hesitate at least in continuing
the above opinion, if we do not totally
reject it, to adopt its reverse, and consi-
der electric fire, in future, as the great
agent of elective affinities. There is no
reason why electric fire may not be sub-
jéctto the same laws of attraction asother
substances, and why it may not remain
united to bodies in a latent or inactive
state, as well as caloric; we have already
shewn, that the mass of any substance
has a powerful effect on its degree of
affinity ; many of the effects of electric
fire on affinity might be explained by this
increased power of it, when acting in a
mass, or, at farthest, by suppesing thatits
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power increased with its mass in a greater
ratio than that of other substances.

It has been judiciously remarked, by a
respectable chemical writer, that the va-
riation of intensity, which formsso re-
markable a distinction between affinity
and gravitation, may be only apparent,
and not real, and may only anse from the
much nearer approach wi;ich the parts of
one substance may be capable of| to those
of a second, than to those of a third;
and that thus it may be that barytes at-
tracts sulphuric acid with greater inten-
sity than potash, because the particles of
barytes, when they act upon the acid,
are at a smaller distance from it than the
particles of the potash; to which we shall
add, that it is possible that the degree of
insensible distance to which the parts
of substances can approach, depends on
the quantity of latent electric fire com-
bined with them, or in other words, on
the degree of their relative attractions to
electric fire.

This conjecture of the agency of elec-
tric fire, in elective attractions, has, at
least, the advantage of the atomic theory,
which has been advanced to account for
the same phenomena, that it relates to
matters which we know really exist, and
which are not beyond the bounds of
hope, indeterminable by experiment.
With all due deferenceto the respectable
characters who have used the atomic the-
ory as an universal explainer, we beg
leave to remind its admirers, that it is to-
tally inconsistent with the laws of sound
philosophy, to assume a fact as the basis
of an argument, which itself has never
had the shadow of proof to support it,
and which in its nature is incapable of ex-
periment. It is idle, in the present re-
spectable state of science, to talk any
more of atoms : as well may we again re-
vive the dreams of the ancients about the
materia subtilis, or those of Des Cartes,
relative to vortices, as to reason of the
shape, form, nature, and properties of
atoms, which, from their very definition,
are merely visionary, and whicl, the mo-
ment we conceive them as having shape,
lose their essential quality of indivisibili-
ty; if the existence of atoms cannot be
disproved, that is no argument i favour
of theirexistence in the way usually sup-
posed; and the atomic theory has only
this property,in common with every other
which lies beyond the reach of oursenses,

Judicial astrology, magic, and many
other chimeras, cannot be disproved ;
but, at least, since the great law of truth
has been adopted for philosophy, that no

argument was to be admitted in it that
was not demonstrable by experiment, or
by proof equally satisfuctory, mankind
has ceased to be led astray by them.

It is now high time either to banish the
atomic theory into the same regions of
oblivion as the others abovementioned,
orto prove the existence of the atoms on
which it 1s founded ; but as thisisin its
nature an impossibility, it is to be hoped
that the time is not far distant when phi-
losophers will cease to confound imagina-
ry beings with real existences, and when
all that has been written of atoms will be
in no more esteem than the volumi-
nous treatises de Pygmies et Salaman-
dris, which are to be found among the
folios of some of our great academical
libraries.

It is true, that the atomic theory ac-
counts plausibly for many things we
otherwise must be content to own are yet
beyond our knowledge : this maybe a
convenience to those who wish to impose
on the ignorant; but all true lovers of
science will despise so paltry a resource,
especially when so much is now known,
that we need no longer blush to own
those points which are still involved in
obscurity, and shew the boundaries, on
the map of science, between the regions
of knowledge and the terra incognita of
visionary theory.

In the above respect of accounting for
matters unknown, the ideal system of
Bishop Berkley is equally powerful as, if
not superior to, the atomic theory, and
has the advantage over it of turning our
thoughts incessantly to the Almighty Au-
thor of all things; for which reason. if
we must have recourse to improved theo-
ries, Berkley’s very much deserve the
preference.

As to the more minute nature of bo-
dies, we know that all mineral substances
are resolvable into small laminz or spi-
cula, of determinate shapes, which, by
their multifarious combinations, produce
the variously formed crystals, which all mi-
neral bodies may be resolved into by art,
which most may be made to exhibit by
skilful dissection, and which so many
shew naturally. Vegetable substances are
resolvable into small fibres, as are like-
wise animal substances for the most part;
and from the laws of sound philosophy,
we must consider the laminz or spi-
cula, which form the basis of crystalliza-
tion, as the primary parts of nprneral
bodies, and fibres as those of organized
bodies, until something firther can be
proved on the subject.  These primary
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parts of bodies adhere together, itismost

probable, by the attraction of cohesion,
(as do also their combinations into crys-
tals and other forms,) modified in some
degree by that attraction caused by elec-
tric fire. -

The attraction which takes place among
substances in solution is not so easily
comprehended, as we know nothing as
yet of the exact state in which a sub-
stance capable of solidity exists, when
dissolved in a fluid. In our present state
of knowledge, we can only consider it as
a fluid itself, capable of reassuming a so-
lid form in certain circumstances.

The attraction which takes place be-
tween bodies in a state of vapour is simi-
lar to that in a fluid state; their precise
and minute state in that condition is un-
known ; but the combinations which en-
sue from the attractions of many, in both
states, are familiar to all chemists, and
from them have proceeded many of the
most useful substances which we possess.
1t is very fortunate for us, however, that
if the knowledge of the minute and pri-
mary state of bodies is, as it were, con.
cealed from our view by an impenetrable
veil, it is not of any very greatimportance
to us, asthe effects which bodies pro-
duce on each other can be known to us
without it, and it is this latter species of
knowledge that affords us the dominion
overnature, supplies our wants, and forms
the basis of worldly happiness.

The characteristic marks of affinity
may be reduced to the three following :

1. It acts only at insensible distances,
and of course affects only the minute
parts of bodies.

2. This force is always the same in the
same substances ; butis different in differ-
ent substances.

3. This difference is considerably mo-
dified by the mass. Thus, though A has
a greater affinity for C than B has, if the
mass of B be considerably increased,
while that of A remains unchanged, B
becomes capable of taking a part of C
from A.

ATTRIBUTES, in logic, are the predi-
cates of any subject, or what may be af-
firmed or denied of any thing.

ATTRIRUTES, in painting and sculpture,
are symbols added to several figures, to
intimate their particular office and cha-
racter.

Thus, the eagle is an attribute of Jupi-
ter; a peacock, of Juno; a caduce, of
Mercury ; a club, of Hercules ; and a palm,
of Victory.

ATTRITION, the rubbing or striking
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of bodies one against another, so as to
throw off some of their superficial parti-
cles.

The grinding or polishing of bodiesis-
performed by attrition, the effects of
which are, heat, light, fire,and electricity.

ArrriTION, is also often used for the
friction of such simple bodies, as do not
wear from rubbing against one another,
but whose fluids are, by that motion, sub-
jected to some particular determination ;
as the various sensations of hunger, pain,
and pleasure, are said to be occasioned by
the attrition of the organs formed for
such impresssions.

AVALANCHES, a name given in Swis-
serland and Savoy, to those prodigious
masses of snow which are precipitated,
with a noise like thunder, and in large
torrents, from the mountains, and which
destroy every thing in their course, and
have sometimes overwhelmed even whole
villages. In 1719, an avalanche from a
neighbouring glacier overspread the
greater part of the houses and baths at
Leuk, and destroyed a considerable num-
ber of inhabitants. The best preserva-
tive against their effects being the fo-
rests, with which the Alps abound, there
is scarcely a village situated at the foot of
a mountain that is not sheltered by trees,
which the inhabitants preserve with un-
common reverence. Thus, what consti-
tutes one of the principal beauties of the
c<1)untry, affords also security to the peo-
ple.

AVAST, in the sea language, a term
requiring to stop, to hold, or to stay.

AUBLETIA, in botany, so named from
M. Aublet, the author of the history of
plants in Guiana, a genus of the Polyan-
dria Monogynia class and order. Essen-
tial character: calyx five-leaved ; coiolla
five-petalled ; capsule many celled, echi-
nate, with many seeds in each cell. There
are four species, natives of Guiana.

AUCTIONS, and AUCTIONEERS, every
person exercising the trade of an auc-
tioneer, within the bills of mortality, shall
pay 20s. for a licence; and without the
bills of mortality 5s. Auctions and auc-
tioneers are regulated by several statutes
during the present reign. A bidder at
an auction, under the usual conditions
that the highest bidder shall be tiie pur-
chaser, may retract his bidding any time
before the hammeris down.

AUCUBA, a genus of the Monoecia
Tetrandria. FEssential character: male
four-toothed ; corolla four-petalled; ber-
ry one-seeded ; female nectary none ; nut

N
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ane-telled. One species, a large tree of
Japan.

AUDIENCE, is the name of a court of
justice, established in the West Indies by
the Spaniards, answering in effect to the
parliaments of France.

These courts take in several provinces,
called also audiences, from the names of
the tribunal to which they belong.

AUbIENCE, i8S also the name of an ec-
clesiastical.court held by the archbishop
«of Canterbury, wherein differences upon
elections, consecrations, institutions, mar-
riages, &c. are heard.

AUDITORY nerves, inanatomy, a pair
of nerves arising from the medulla oblon-
gata, with two trunks, the one of which
is called the portio dura, hard portion ; the
other portio mollis, or soft portion. See
ANaTOMY.

AVENA, in botany, ocat-grass, class
Triandria Digynia; natural order, Grami-
na. Generic character; ealyx, glume
generally many-flowered, two-valved,
loosely collecting the flowers; valves
lanceolate, acute, ventricose, loose, large,
awnless ; corolla two-valved ; lower valve
harder than the calyx; the size of the
calyx roundish, ventricose, acuminate at
both ends, emitting from the back anawn
spirally twisted, reflex; nectary two-leav-
ed; leaflets lanceolate, gibbous at the
base ; stamina filaments three, capillary ;
anthers objong forked; pistil germ ob-
tuse; styles two, reflex, hairy; stigma
simple; pericarp none; corolla most firm-
ly closed, grows to the seed, and does not
gape ; seed one, slender, oblong, acumi-
nate at both ends, marked with a longitu-
dinal furrow. There are many species,
of which we notice A. sativa, cultivated
oat. Of this there are four varieties, the
white, black, brown, or red, and the blue
oat; panicled ; calyxestwo-seeded ; sceds
very smooth, one-awned; annual; culm
or straw upwards of two feet high; pani-
cle various in different varieties, but al-
ways loose and pendulous; the two
glumes or chaffs of the calyx arc marked
with lines, pointed atthe end, longer than
the flower and unequal ; there are usually
two. flowers, and seeds in each calyx;
they are alternate, conical; the smaller
one is awnless; the larger puts forth a
strong, two coloured, bent awn, from the
middle of the back. No botanist has
been able to ascertain satisfactorily the
native place of growth of this, or indeed
of any other sort of grain now commonly
cultivated in Europe. The varieties men-
tioned above have been long known, and
others have been intreduced, as the Po-
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land, the Friesland or Dutch, and the Si-
berian or Tartarian oat. The blue oat is
probably what is called Scotch greys. The
white sort ismost common about London,
and those countries where theinhabitants
live much upon oat-cakes, as it makes the
whitest meal. The black is more culti~
vated in the northern parts of England,
as itis esteemed a hearty food for horses.
The red oat is much cultivated in Derby-
shire, Staffordshire, and Cheshire; itisa
very hardy sort, and givesa good increase.
The straw is of a brownish red colour,
very heavy, and esteemed better food for
horses than either of the former sorts. In
Lincolnshire they clutivate thesort called
the Scotch greys. The Poland oat has a
short plump grain, but the thickness of
the skin seems to have brought it into dis-
repute among farmers. Add to this, the
straw is very short. It was sown by Mr.
Lislein 1709. Friesland or Dutch oat
affords more straw, and is thinner skin-
ned, and the grains mostly double. A
white oat, called the potatoe oat in Cum-
berland, where it was lately discovered,
promises, from the size of the grain and
the length of the straw, to be the most
valuable we possess; it is now very gene-
rally bought forsowing. The oatis a very
profitable grain, and a great improvement
to many estates in the north of England,
Scotland, and Wales ; for it will thrive in
cold barren soils, which will produce ne
other sort of grain ; it will also thrive on
the hottest land; in short, there is no soil
too rich or too poor, too hot or too cold,
forit; and in wet harvests, when other
grain is spoiled, this will receive little or
no damage. The meal of this grain makes
a tolerably good bread, andis the com-.
mon food” of the country people in the
north., It is also esteemed for pottage
and other messes, andin some places they
make beer with it. The best time for
sowing oats is in February or March, ac-
cording as the season is early or late.
The black and red oats may be sown a
month earlier than the white, because
they are hardier. The advantage. of early
sowing is proved by experiment. White
oats sown the last week in May, have pro-
duced seven quarters the acre, and in
Hertfordshire they do not sow them till
after they have done sowing barley, which
is found to be a good practice, this oat
being more tender than the others. Mr.
Marshall mentions the blowing of the sal-
low as a direction for the sowing of this
grain. He says, “ most people allow four
bushels of oats to an acre, butIam con-
vinced that three bushels are more than
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enough; the usual produce is about 23
bushels to an acre, though I have some-
times known more than 30.” But 40
bushels and more are certainly no unusual
¢rop. The American species are 9 in
number, according to Muhlenberg.

AVERAGE, in commerce, signifies the
accidents and misfortunes which happen
to ships and their cargoes, from the time
of theirloading and sailing to their return
and unloading ; and is divided into three
kinds: 1. The simple or particular aver-
age, which consists in the extraordinary
expenses incurred for the ship alone, or
for the merchandizes alone. Such is, the
loss of anchors, masts, and rigging, occa-
sioned by the common accidents at sea;
the damages which happened to mer-
chandize by storm, prize, shipwreck,
wet, or rotting ; all which must be borne
and paid by the thing which suffered. the
damage. 2. Thelarge and common aver-
age, being those expenses. incurred, and
damages sustained, for the common good
and security both of the merchandizes
and vessels, consequently to be borne by
the ship and cargo, and to be regulated
upon the whole. ~ Of this number are the
goods or money given for the ransom
of the ship and cargo, things thrown
-over-board for the safety of the ship, the
expenses of unlading for entering into a
river or harbour, ang the provisions and
hire of the sailors when the ship is put
under an embargo. 3. The small aver-
ages, which are the expenses for towing
and piloting the ship out, off, or into
harbours, creeks, or rivers, one-third of
which must be charged to the ship, and
two-thirds to the cargo.

Average is more particularly used for a
certain contribution that merchants make
proportionably towards their losses. It
also signifies a small duty, which those
merchants who send goods in another
anan’s ship pay to the master for his care
of them, over and above the freight.
Hence itisexpressed in the bills of lading,
paying so much freight for the said goods,
with primage and average accustomed.

AVERRHOA, in botany, a genus of the
Pecandria Pentagynia class of plants,
whose flower consists of five lanceolated
petals; the fruitisan apple of a turbinated
and obtuse pentagonal figure, containing
five cells, wherein are disposed angular
seeds, separated by membranes., There
are two species, trces, natives only of
India, and other warm parts of Asia;
singular for the fruit growing frequently
on the trunk itself, below the leaves.
The flower resembles that of the gerani-
um ; but the fruit is totally different : it
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i a poma, five-celled, and containing ma-
ny seeds. The A. bilimbi is described as
a beautiful tree, with green flesh fiuit,
filled with a grateful acid juice : the sub-
stance and seeds not unlike those of a cu-
cumber : it grows from top to bottom, at
all the knots and branches. A syrup is
made of the juice, and a conserve of the
flowers.

AVES, &irds, the name of the second
class of animals, according to the Linnzan
system. They have been described as
animals, having a bedy covered with fea-
thers and down; jaws protracted and
naked; two wings, formed for flight; and
two feet. They are aerial, vocal, swift,
and light, and destitute of external ears,
lips, teeth, scrotum, womb, biadder, epi-
glottis, corpus callosum and its arch, and
diaphragm. The feathers are disposed
over each other in the form of a quincunx,
intermixed with down, distinct from the
quill and tail feathers, convex above, con-
cave beneath, narrower on- the outside,
lax at the fore-end, hollow and horny at
the base, with a central pith, and furnish-
ed on each side the elongated shaft with
parallel, approximate, distinct, and flat
laminz, composing the vane; they vary
in colour, according to age, sex, season,
or climate, except the quill and tail fea-
thers, which are more constant, and chief-
ly characteristic. The eggs are various
in number, size, and colour, but always
covered with calcareous shell, deposited
in an artificial nest, and hatched by the
genial warmth of the parent. The body
1s oval, terminated by a heart-shaped
rump, and furnished all over with aerial
receptacles,communicating withthe lungs
or throat, necessary for flight or song,
and which may be filled or emptied at
pleasure; the rump has two glands, se-
creting an unctuous fluid, which s press-
ed out by the bill, to anoint the discom-
posed parts of the feathers; the bill is
horny, extending from the head, either
hooked at the end for tearing the prey,
or slender for searching in the mire, or
flat and broad for gobbling; and is used
for building nests, feeding the young,
climbing, or as an instrument of offence
and defence ; eyes lateral, furnished with
orbits, and nictitant membrane; ears trun-
cate, without auricles; wings compressed,
consisting of moveable joints, and cover-
ed with quills and feathers; legs placed
usually near the centre of gravity, with
toes and claws of various shapes: tail
serving as the rudder or director of the
body; they are mostly monogamous, or
live in single pairs, and migrate into mild-
er climates, upen defect of food or
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warmth, and a few become torpid in win-
ter. The generic characters are taken
from the bill, tongue, nostrils, cerz, carun-
cles, and other naked parts. See Plate I
Aves

Fig. 1. a. Spurious or bastard wings:
b. lesser coverts of the wings, which are
small feathers that lie in several rows on
the bones of the wings; c. greater wing
coverts or feathers, that lie immediately
over the quill feathers; d. scapulars,
which take their rise from the shoulders,
and cover the sides of the back; e. pri-
mary quill-feathers, that rise from the
first bone ; f secondary quill-feathers, or
those that rise from the second bone; g
tertials, which likewise take their rise
from the second bone, forming a con-
tinuation of the secondaries, and seem to
do the same with the scapulars that lie
over them; these feathers are so long in
some of the scolopax and tringa genera,
that, when the bird is flying, they give it
the appearance of having four wings; 4.
rump ; i tail-coverts; k. tail-feathers;
shoulders; m. crown; =. front; o. hind-
head; p. nape: g. chin; r. throat; s.

scrag or neck above; ¢ interscapular re-

gion; . vent.

Fig.2. a. Upper-mandible; &. lower
mandible; ¢. a tooth-like process; d.
frontlet; e front; f. crown; g. hind-
head; A nape; i.lores; k. temples; L
cheeks; m. chin; n. bristles at the base
of the bill.
¢ Fig.3. a. A bill with the upper man-
dible hooked at the point, and furnished
with a tooth-like process ; 6. the cere or
naked skin which covers the base of the
bill, and in which are placed the nostrils ;
¢. orbits, or skin, which surrounds the
eye : itis generally bare, but particularly
in the parrot and heron. .

Fig. 4. A flat bill, pectinate at the edges,
ang furnished at the tip with a claw or
nail.

Fig. 5. A foot formed for perching,
having three toes before and one behind.

¥ig. 6. A walking foot, having a spur
on the heel.

Fig. 7. A climbing foot, having two
toes before and two behifd.

Fig. 8. A palmate or webbed foot.

Fig. 9. A semi-palmate or half-webbed
foot.

Fig. 10. A pinnate or finned foot.

Fig. 11. A lobate foot.

There are six orders of birds, each of
which contains several genera, that will
be noticed in their proper places. The
orders are,

1. Accipitres or rapacious kind.
2. Picz or pye kind.

3. Anseres or duck kind.

4. Gralle or crane kind.

5. Gallinz or poultry kind.
6. Passeres or sparrow kind.

‘We may observe, with regard to this
class of animals, the admirable contri-
vances, throughout the whole of their
structure, for promoting their buoyancy
in air, for enabling them to move with
celerity, and for directing their course.
Their covering is of the lightest kind ;
yet the down with which they are sup-
plied under their feathers is the warmest
that could be devised; for, in conse-
quence of the air entangled as it were in
its interstices, it is one of the slowest
conductors of heat. The outer feathers,
by their slanting disposifion, and their
natural oiliness, form a complete shelter
to the body from wet; and the hollow
structure of the wing feathers, by increas-
ing their bulk without increasing their
we.ght, renders them more buoyant in
the air.

The whole form of the body is adapted
to its flying with ease and cclerity ; the
small head and sharp bill for diminishing
the resistance of the air; the greater
muscular strength, as well as an expan-
sion of the wings, for impciling its body
forward with celerity ; and the broad fea-
thers of the tail, moveable in almost every
direction, for steering its course, like the
rudder of'a ship. :

The disposition of the lungs along the
back-bone, and their communications
with the cells in the bones of the wings,
thighs, and breast, by admitting air in al-
most every part of the body, increases
the buoyancy of the whole, and enables
the bird to exist longer without breath-
ing, which must be in a great measure
impeded, if not suspended, during some
of its rapid flights.

It has been observed, that the brilliancy
of the plumage in the feathered tribe is
only to be looked for in the warmer re-
gions of Asia, Africa, and America. This
remark is, as a general one, perfectly cor-
rect; but whoever hasseen the beautiful
king-fisher dart along the shaded brook,
cannot allow that our own country has
nothing to boast in the brilliancy of its
birds. The crimson crown of the wood-
pecker, the beautiful bars of black, blue,
and white, on the greater wing-coverts of
the blue-jay, and the elegant plumage of
the pheasant, as well as the extreme
beauty of the flicker, or gold winged
wood-pecker, and the waxen ochatterer,
or cedar-bird, the cerulian tints of the
blue-bird, and splendours of the ruby-
throated humming-bird, prove that na-
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ture has not confined her works of ele-
gance to regions within the tropics.

The whole class of birds differs essen-

tially from all other animals in internal
structure, as well as in external form and
appearance ; and every pointofdifference,
when accurately examined, is evidently
adapted to their peculiar habits. These
will be noticed under the several orders
and genera. To give but a single instance
in this place : the accipitres have sight so
piercing, thatfrequently, when so high as
to be out of human ken, they candescry
their prey upon the ground, and their
flight is so rapid, that they can dart upon
it with the celerity of a meteor. Their
prey varies according to their strength
and rapacity, from the lamb orkid, which
the vulture bears away in his talons, to
the smaller birds and mice, on which the
hawk and owl tribes feast. To prevent
the depredation that these would other-
wise commit, nature has ordained that
this tribe of birds should be the least pro-
lific; few of them lay more than two
eggs.
AUGEA, in botany, a genus of the De-
candria Monogynia ciass and order. Ca-
lyx five-parted : corolla ov. nectary ten-
toothed : capsule ten-celled. One species,
a native of the Cape. A

AUGITE, a mineral of the Chrysolite
family, found in basalt, sometimes in
grains, but most commonly in crystals,
mostly small and complete. Cclour black-
ish green, sometimes passing into leek
green, and rarely to liver brown. Spe-
cific gravity 3.2%2 to 3.47 Before the blow-
pipe it is with difficulty converted into
a black enamel: the constituent parts
are

Silica; .- .. . 52.00
Lime 13.20
Alumina . ARG )
Magnesia . . . . 10.00
Oxide of iron . 14.66
— manganese  2.00
95.19

Loss . 4.81
100.00

it 1s found very abundantly in Bohemia,
Transylvania, Hungary, Scotland, as at
Arthur’s Seat, near Edinburgh, and re-
markably fine in the island of Ruma, one
of the Hebrides, and equally beuutiful at
Arendal, in Norway. Augite is distin-
guished from olivino by its darker co-
lours, different crystallization, greater
hardness, and specific gravity It used
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to be considered asa product of fire ; but
the circumstance of its occurring wrap-
ped up, and imbedded, in lava, demon-
strates that itis one of the constituent
parts of the mother-stone, which has es-
caped fusion. ’

AUGMENT, in grammar, an accident
of certain tenses 6f Greek verbs, being
either the prefixing of a syllable, or an
increase of the quantity of the initial
vowels.

Of these there are two kinds, the aug-
mentum temporale, or of a letter, when a
short vowel is changed into a long one,
or a diphthong into another longerone ;
and augmentum syllabicum, or of a sylla-
ble, when a syllable is added at the be-

inning of the word.

AUGMENTATION, was the name of
a court erected 27 Hen. VIIL so called,
from the augmentation of the revenues of
the crown by the suppression of religi-
ous houses; and the office still remains,
wherein there are many curious records,
though the court has been dissolved long
since,

AvUGMENTATION, in heraldry, are addi-
tional charges to acoat-armour, frequently
given as particular marks of honour,
and generally borne either on the es-
cutcheon or a canton ; as have all the ba-
ronets of England, who have borne the
arms of the province of Ulster, in Ire-
land

AUGMENTATION, in music, a term con-
fined to the language of fuguists, and is
the doubling the value of the notes of
the subject of a fugue or canon: or, the
giving theintervals of the subjectin notes
of twice the criginal length.

AUGRE, or Awcnr, an instrument used
by carpenters and joiners to bore large
round holes, and consisting of a wooden
handle and an iron blade, terminated at
bottorn with a steel bit.

AVIARY, a place set apart for feeding
and propagating birds. It should be so
large as to give the birds some freedom of
flight; and turfed, to avoid the appear-
ance of foulness on the floor.

AVICENA, Envu SixNa, in biography,
has been accounted the prince of Ara-
bian philosophers and physicians. He
was born at Assena, near Bokhara,in 978
and died at Hamadan in 1036, being 58
years of age.

The first years of Avicena were em-
ployed in the study of the Belles Lettres,
and the Koran, and at ten years of age he
was perfect master of the hidden senses
of that book, Then applying to the stu-
dy of logic, philosophy, and mathematics,
he quickly made a rapid progress. After
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studying under a master the first princi-
ples of logic, and the first five or six pro-
positions of Euclid’s elements, he became
disgusted with the slow mammer of the
schools, applied himself alone, and soon
accomplished all th¢ rest by the help of
the commentators only.

Possessed with an extreme avidity to
be acquainted with all the scicnces, he
studied medicine also. Persuaded that
this art consists as much in practice as in
theory, he sought all opportunities of sce-
ing the sick; and afterwards confessed,
that he had lcarned more from such ex-
perience than from all the books he had
read. Being now in his sixteenth year,
and already celebrated for being the light
of his age, he determined to resume his
studies of philosophy, which medicine,
&c. had made him for some time neglect :
and he spent a year and a half in this
painful labour, without ever sleeping all
this time a whole night together, At the
age of 21, he conceived the bold design
of incorporating in one work all the ob-
jects of human knowledge ; and he car-
ried it into execution in an Encyclopedia
of 20 volumes, to which he gave the title
of the “ Utility of Utilities.””

Many wonderful stories are related of
his skill in medicine, and the cures which
he performed. Several princes had been
taken dangerously ill, and Avicena was
the only one that could know their ail-
ments, and cure them. His reputation in-
creased daily, and all the princes of the
East desired to retain him in their families,
and infact he passed through several of
them. But the irregularities of his con-
duct sometimes lost him their favour, and
‘threw him into great distresses. His ex-
cesses in pleasures, and his infirmities,
made a poet say, who wrote his epitaph,
that the profound study of philosophy had
not taught him good morals, nor that of
medicine the art of preserving his own
health.

After his death, however, he enjoyed
50 great areputation, that, till the 12th
century, he was preferred for the study
of philosophy and medicine to all his
predecessors. Even in Europe, his works,
which were very numerous, were the
only writings in vogue in the schools.

AVICENNIA, in botany, so named in
honour of a celebrated oriental physician,
who flourished in the eleventh century at
Ispahan, agenus of the Didynamia Angi-
ospermia class and order. Essential cha-
vacter: calyx five-parted; corolla two-
lipped, the upper lip square ; capsule co-
riaceous, thomboid, one.seeded. There
are three species, natives of the East and
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West Indies. A. tomentosa, a tree, agrees
mostly with the mangrove, rising about
15 feet ; its trunk is not so large, having
a smooth, whitish green bark, and from
the stem are twigs propagating the tree
like that: the branches at top are jointed
towards their ends, where the leaves
come out opposite, on very small petioles,
two inches and a half long, and about
aninch broad : the flowers are many, at
the top of the branches, white and tetra-
petalous. It is found on the north and
south sides of Jamaica, growing in low
moist ground, A. nitida grows forty feet
high, a native of Martinico: the creeping
roots throw up dbundance of suckers. A
resinifera produces a green coloured
gum, so much esteemed by the natives of
New Zealand, and which is very hot in the
mouth,

AVIGNON berry, taken fromthe rham-
nus infectorius, and used in France by
dyers for making a yellow colour. They
are gathered cnripe, bruised, and boiled
in water, mixed with the ashes of vine
stalks, to give a body, and then strained
through linen. The colouris chiefly used
for silk, but it will not well bear the heat
of the sun. The plant grows, as its name
imports, in the neighbourhood of Avig-
non.

AULA regis, was a court established by
William the Conqueror in his own hall.
It was composed of the king’s great offi-
cers of state resident in his palace, who
usually attended on his person, and fol-
lowed him in all his progressesand expe-
ditions ; which being found inconvenient
and burthensome, it was enacted, by the
great charter, c. 11, that common pleas
shall no longer follow the king’s court,
but shall be holden in some certain place,
which certain place was established in
Westminster Hall, where the aula regis
originally sat when the king resided in
that city, and there it has ever since con-
tinued. 3 Black. 37.

AULIC, an epithet given to certain offi-
cers of the empire, who composed a court,
which decides, without appeal, in all pro-
cesses entered init. Thus we say aulic
council, aulic chamber, aulic counsellor.
The aulic council is composed of a pre-
sident, who is a Catholic ; of a vice-chan-
cellor, presented by the archbishop of
Mentz; and of eighteen counsellors, nine
of whom are Protestants, and nine Catho-
lics. They are divided into a bench of
lawyers, and always follow the emperor’s
court, for which reason they are called
Justitium imperatoris, the emperor’s justice,
and aulic council. The aulic court cease :
at the death of the emperor, whereas the
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imperial chamber of Spire is perpetual,
representing not only the deceased em-
peror, but the whole Germanic body,
which is reputed never to die.

AVOIRDUPOIS, or AVERDUPOIS weight,
a sort of weight used in England, the
ponnd whereof is made up of sixteen
ounces.

This is the weight for the larger and
coarser commodities, such as groceries,
cheese, wool, lead, &c. Bakers, who live
not in corporation-towns, are to make
their bread by avoirdupois weight ; those
in corporations, by troy weight. Apothe-
caries buy by avoirdupois weight, but sell
by troy. The avoirdupois ounce is less
than the troy ounmce, in the proportion
of 700 to 768; but the avoirdupois pound
is greater than the troy pound, in the
proportion of 700 to 576, or as 17 to 14
nearly : for

1 6. avoirdupois = 7000 grains troy.

1 lb.troy . = 5760 . . do.
1 oz. avoirdupois = 4373 . do.
1o0z.troy . = 480 do.

AVOWEE, one who has a right to pre-
sent to a benefice. See Apvowsox.

AURELIA, in natural history, a term
formerly employed by naturalists to ex-
press that intermediate state, in which all
lepidopterous, and most other insects,
remain for some time,between the cater-
pillar form and the period in which they
are furnished with wings, with antennez,
and other organs appertaining to the per-
fect insect. Aurelia and crysalis are
synonymous words, both alluding to the
golden splendour ofthe case in which the
creature, during that state, is contained.
“This brilliant appearance seems to be
confined to the Papilio tribe, so that the
terms aurelia and crysalis are altogether
inapplicable, in a general manner, to in-
sectsin that state. These terms are now
discarded in favour of the more expres-
sive one pupa, which Linnxushas adopted
in their stead ; a term which implies that
the insect, like an infant, remains in its
swaddling clothes.

AURICLE, in anatomy, that part of the
ear which is prominentfrom the head,
called by many authors auris externa.

AvURIcLEs of the heart. These are a kind
of appendages of the heart at itsbase, and
are distinguished by the names of the
right and left. The right auricle is much
larger than the left, and thisis placed in
the hinder, thatin the anterior part. They
are intended as diverticula for the blood,
during the systole. Their substance is
muscular, being composed of strong
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fibres, and their motion is not synchro-
nous, but achronous, with that of the heart.
See AvaTomy,

AURICULAR medicines, such as are
used in the cure of distempers in the ear.

AURIGA, the Waggoner, in astronomy,
a constellation of the northern hemis-
phere, consisting of 23 stars, according to
Tycho, 40 according to Hevelius, and 66
in the Britannic catalogue. This constel-
lation is represented by the figure of an
old man, in a posture somewhat like sit-
ting, with a goat and her kids in his left
hand, and a bridle in his right.

AURORA borealis, or AURORA septen-
trionalis, in physiology, the northern dawn
or light, sometimes called streamers, is
an extraordinary meteor, or luminous ap-
pearance, shewing itselfin the night-time
in the northern part of the heavens ; and
most usually in frosty weather. It is usual-
ly of a reddish colour, inclining to yellow,
and sends out frequent corruscations of
gale light, which seem to rise from the

orizon in a pyramidal undulating form,
and shoot with great velocity upto the
zenith. The aurora borealis appears fre-
quently in form of an arch, chiefly in the
spring and autumn after adry year. . The
arch 1s partly bright, partly dark, but ge-
nerally transparent; and the matter of
which it consists is also found to have no
effect on the rays of light which pass
through it. Dr. Hamilton observes, that
he could plainly discern the smallest
speck in the Pleiades, through the densi-
ty of those clouds which formed the au-
rora borealis in 1763, without the least

. diminution of its splendour, or increase of

twinkling.

This kind of meteor, which is more un-
common as we approach towards the
equator, is almost constant during the
long winter, and appears with the great-
est lustre in the polar regions. 1n the
Shetland isles, the “ merry dancers,” as
the northern lights are there called, are
the constant attendants of clear evenings,
and afford great relief amidst the gloom

‘ of the long winter nights. They common-

ly appear at twilight near .the horizon,
of a dun colour, approaching to yellow ;
they sometimes continue in that state for
several hours, without any perceptible
motion ; and afterwards they break out
into streams of stronger light, spreading
into columns, and altering slowly into
10,000 different shapes, and varying their
colours from all the tints of yellow to the
most obscure russet. They often cover
the whole hemisphere, and then exhibit
the most brilliant appearance. Their
motions at this time are most amazingly



AURORA BOREALIS.

quick; and they astonish the spectator
with the rapid change of their form.
They break out in places where none
were seen before, skimming briskly
along the heavens, are suddenly extin-
guished, and are succeeded by an uniform
dusky tract. This again is brilliantly il-
luminated in the same manner, and as
suddently left a dark space. In some
nights they assume the appearance of
large columns, on one side ofthe'deepest
yellow, and on the other gradually
changing, till it becomes undistinguished
from the sky. They have generally a
strong tremulous motion from one end to
the other, and this continues till the
whole vanishes. As for us, who see only
the extremities of these northern phe-
nomena, we can have but a faint idea of
their splendour and motions. According
to the state of the atmosphere, they dif-
fer in colour; and sometimes assuming
the colour of blood, they make a dread-
ful appearance. The rustic sages, who
observe them, become prophetic, and
terrify the spectators with alarms of war,
pestilence, and famine : ner, indeed, were
these superstitious presages peculiar to
the northern islands: appearances of a
similar nature are of ancient date; and
they were distinguished by the appella-
tions of “ phasmata,” ““trabes,” and * bo-
lides,” according to] their forms and co-
Jours. in old times they were either more
rare, or less frequently noticed: but
when they occurred, they were suppos-
ed to portend great events, and the
timid imagination formed of them aerial
conflicts.

In the northern latitudes of Sweden
and Lapland, the aurorz borealis are not
only singularly beautifulin their appear-
ance, but afford travellers, by their al-
most constant effulgence, a very beauti-
ful light during the whole night. In Hud-
son’s bay, the aurora borealis diffuses a
variegated splendour, which is said to
equal that of the full moon. In the north-
eastern parts of Siberia; according to the
description of Gmelin, these northern
lights are observed to “begin with sin-
gle bright pillars rising in the north, and
almost at the same time in the north-east,
which, gradually increasing, comprehend
a large space of the heavens, rush about
from place to place with incredible velo-
city, and, finally, almost cuver the whole
sky up to the zenith, and produce an ap-

earance as if a vast tent was expanded
in the heavens, glittering with gold, ru-
bies, and sapphire. A more beautiful
spectacle cannot be painted ; but who-
ever should s¢e¢ such a northern light for

the first time, could not behold it without
terror. For, however fine the illumina-
tion may be, it is attended, as I havelearn-
ed from the relation of many persons,
with such a hissing, cracking, and rush-
ing noise through the air, as1f the largest
fire-works were playing off. To describe
what they then hear, they make use of
the expression ‘spolochi chodjat,” thatis,
‘the raging hostis passing.” The bun-
ters, who pursue the white and blue
foxes in the confines of the Icy sea, are
often overtaken in their course by these
northern lights, Theirdogs are then so
much frightened, that they will not move,
but lie obstinately on the ground, till the
noise has passed. Commonly, clear and
calm weather follows thiskind of northern
lights. I have heardthis account, not from
one person only, but confirmed by the
uniform testimony of many, who have
gpent part of scveral years in these very
northern regions, and inhabited different
countries, from the Yenisei to the Lena;
so that no doubt ofits truth can remain.
This seems indeed to be the real birth
place of the aurora borealis.”

This accourt of the noisesattending
the aurora borealis, allowing for some de-
gree of exaggeration, has been corro-
borated by other testimonies. A person,
whoresided seven years at Hudson’s Bay,
confirms M. Gmelin’s relation of the fine
appearance and brilliant colours of the
northern lights, and particularly of their
rushing noise, which he affirms he has
frequently heard, and compares it to the
sound produced by whirling round a
stick swiftly at the end of a string. A
similar noise has also beenheard in Swe-
den. Mr. Nairne, also, being in North-
ampton at a time when the northern
lights were remarkably bright, is confi-
dent he perceived a hissing or whizzing
sound. Mr Belknap, of Dover, in New-
Hampshire, North America, testifies to
this fact. M. Cavallo says, that the crack-
ling noiseis distinctly audible, and that
he has heard it more than once. Similar
lights, called aurorz australes, have been
long since observed towards the south
pole, and their existence has been more
lately ascertained by Mr. Forster, who
assures us, that, in his voyage round the
world with Captain Cooke, he observed
them in high southern latitudes, though
attended with phenomena somewhat dif-
ferent from those which are seen here.
On February 17, 1773, in south latitude
58°, ¢ a beautiful phenomenon (he says)
was observed during the preceding
night, which appeared thisand several
following nights. Itconsisted of long co-
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Tumns of a clear white light, shooting up
from the horizon to the eastward, almost
to the zenith, and gradually spreading on
the whole southern part of the sky. These
columns were sometimes bent sideways
at their upper extremities; and thoughin
most respects similar to the northern
lights (aurora borealis) of our hemi-
sphere, yet differed from them in being
always of a whitish colour, whereas ours
assume various tints, ‘especially those of a
fiery and purple hue. The sky was ge-
nerally clear when they agpeared, and the
air sharp and cold, the thermometer
standing atthe freezing point.”

The periods of the appearance of these
northern lights are very inconstant. In
some years they occur very frequently,
and in othersthey are more rare; and it
has been observed, that they are more
common about the time of the equinoxes
than at other seasons of the year. Dr.
Halley( see Philos. Trans. No. 347, p.406,)
has collected together several observa-
tions, which form a kind of history of this
phenomenon.  After having particularly
described the various circumstances
which attended that observed by himself
and many others, in March 1716, and
which was singularly brilliant, he pro-
ceeds with informing us, thatthe first ac-
count of similar phenomena, recorded in
the English annals, is that of the appear-
ance svhich was noticed January 30, 1560,
and called “burning spears,” by the au-
thor of a book entitled ¢ A Description
of Meteors,” by W.F. D. D. reprinted at
London, in 1654. 'The next appearance
of a ike kind, recorded by Stow, occurred
on October, 7, 1564. In 1574, as Camden
and Stow inform us, an aurora borealis
was seen for two successive nights, viz.
14th and 15th of November, with appear-
ances similar to those observed in 1716,
and which are now commonly noticed.
The same phenomenon was twice seen
in Brabant, in 1775, viz. on the 13th of
February and the 28th of September;
and the circumstances attending it were
described by Cornelius Gemma, who
compares them to spears, fortified cities,
and armies fighting in the air. In the
year 1580, M. Mastline observed these
phasmata, ashe calls them, at Baknang,
n the county of Wirtemberg, in Germa-
ny, no less than seven times in the space
of twelve months; and again at several
different times, in 1581. On September
2d, 1621, the same phenomenon was seen
over all France ; and it was particularly
described by Gassendus, in his ¢ Physics,”
who gave it the name of # aurora borea-
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lis.””> Another was seen all over Germany
in November, 1623, and was described by
Kepler. Since that time, for more than
eighty years, we have no account of any
such phenomenon, either at home or
abroad. In 1707, Mr. Neve observed one
of small continuance in Treland; and in
the same year, a similar appearance was
seen by Romer, at Copenhagen; and dur-
ring an interval of eighteen months, in
the years 1707 and 1708, this sort of
light had been seen no less than five times.
Hence it should seem, says Dr. Halley,
that the air or earth, or both, are notat
all times disposed to produce this pheno-
menon, though it is possible it may hap-
pen in the daytime, in bright moon shine,
or in cloudy weather, and so pass unob-
served. Dr. Halley further observes, that
the aurora borealis of 1716, which he de-
scribed, was visible from the west of Ire-
land to the confines of Russia, and to the
east of Poland ; extending at least near
30° of longitude, and from about the 50th
degree of north latitude, over almost all
the North of Europe ; and in all places, at
the same time, it exhibited appearances
similar to those which he observed at
London. He regrets, however, that he
was unable to determine its height, for
want of contemporary observations at dif-
ferent places.

Father Boscovich has determined he
height of an auroraborealis, observed on
the 16th of December, 1737, by the Mar-
quis of Poleni, to have been 825 miles;
and Mr. Bergman, from a mean of thirty
computations, makes the average height
ofthe aurora borealis to be 72 Swedish,
or (supposing a Swedish mile to be about
63 English miles) 468 English miles. Eu-
ler supposes the height to be several
thousands of miles; and Mairan also as- .
signs to these phenomena a very elevated
region, the far greater number of them
being, according to him,about 200 leagues
above the surface of the earth. Dr. Blag-
den, speaking of the height of some fiery
meteors, (Phil. Trans. vol. Ixxiv. p. 227,)
says, that “ the aurora borealis appears to
occupyas high,if not ahigher,regionabove
the surface of the earth, as may be judged
from the very distant countries to which it
has been visible at the same time;” he adds
that ¢ the great accumulation of electric
matter seems to lie beyond the verge of
our atmosphere, as estimated by the ces-
sation of twilight.” However, the height
of these meteors, none of which appear
to have ascended so high as 100 miles, is
trivial, compared with the elevations
above ascribed to the aurora borealis.

0
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But asit is difficult to make such obser-
vations on this phenomenon as are suffi-
cient to afford a just estimate of its alti-
tude, they must be subject to a consider-
able variation, and to material error.

It is not improbable, that the highest
regions of the aurora borealis are the
same with those in which fire-balls move;
more especially as Dr Blagden informs
us, that instances are recorded, in which
the northern lights have been seen to
join, and form luminous balls, darting
about with great velocity, and even leav-
ing a trainbehind like the common fire-
balls. Thisingenious author,however,con-
jecturing that distinct regions are allotted
to the electrical phenomena of our atmo-
sphere, assigns the appearance of fire-
balls to that region which lies beyond the
limits of our crepuscular atmosphere ;
and a greater elevationabove the earth to
that accumulation of electricity,ina light-
er and less condensed form, which pro-
duces the wonderfully diversified streams
and coruscations of the aurora borealis.

AUSTRAL, something relating to the
south : thus the six signs on the south
side of the equinoctial are culled austral
signs:

AUTER fois acquit, in law, a plea made
by a criminal, that he hasbeen already ac-
quitted of the same crime with which he

ischarged. There are likewise pleas of
auter fois convict and attaint, that he has
been before convicted of the same felony.

AUTHENTIC, something of acknow-
ledged and received authority. In law, it
signifies something clothed in all its for-
malities, and attested by persons to whom
credit has been regularly given. Thus,
we say, authentic papers, authentic in-
struments. In music, authentic is a term
applied to four of the church modes or
tones, which rise a fourth above their do-
minants, which are always a fifth above
their finals; in this distinguished from the
plegal modes, which fall a fourth below
their finals. Thus, when an octave is di-
vided ‘arithmetically, according to the
numbers 2, 3, 4, that is, when the fifth is
flat, and the fourth sharp, the mode or
tone is called authentic, in contradistinc-
tion to the plegal tone, where the octave
is divided harmonically by the numbers
3, 4, 6, which makes the fourth a flat, and
the fifth a sharp.

AUTHORITY, in a general sense, sig-
nifies a right to command, and make one’s
self ebeyed.

AvuTHORITY, in law, significs a power
given, by word or writing, to a second
person to act something, and may be by

.
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writ, warrant, commission, letter of attor-
ney, &c. and sometimes by law. An au-
thority given to another, to do what a
person himself cannot do, is void; and it
must be for doing a thing that is lawtful,
otherwise it will be no good authority.

Authority is represented, in painting,
like a grave matron sitting in a chairof
state, richly clothed in a garment em-
broidered with gold, holding inher right
hand a sword, and in her left a sceptre.
By her side is a double trophy of books
and arms.

AUTOGRAPHUM, the very hand writ-
ing of a person, or the original manu-
script of a treatise or discourse. Auto-
grapha, or original manuscripts of the
New Testament, are the copies written
by the apostles, or by amanuenses under
their immediate inspection. St. Paul
seems generally to have adopted the lat-
ter mode ; but, to prevent the circulation
of spurious epistles, he wrote the con-
cluding benediction with his own hand.
The early loss of the autographa of the
New Testament affords matter of sur-
prise, when it is known that the original
manuscripts of Luther, and other emi-
nent men, who lived at the time of the
reformation, are still subsisting.

AUTOMATUM, or AUTOMATON, an
instrument, or rather machine, which, by
means of springs, weights, &c. seems to
move itself, as a watch, clock, &c. Such
also were Archytus’s flying dove; Regio-
montanus’s wooden eagle, &c. See Aw-
DROIDES.

AUTUMN, the third season of the
year, when the harvest and fruits are
gathered in. Hence, in the language of
the alchemists, it signifies the time when
the philosopher’s stone is brought to per-
fection.

Autumn is represented, in painting, by
a man at perfect age, clothed like the
vernal, and likewise girded with a starry
girdle; holding in one hand a pair of
scales equally poised, with a globe in
each ;in the other, a bunch of divers
fruits and grapes. His age denotes the
perfection of this season ; and the ba.
lance, that sign of the zodiac which the
sun enters when our autumn begins.

AUTUMNAL signs, in astronomy, are
the signs Libra, Scorpion, and Sagittarius,
through which the sun passes during
the autumn.

AUXILIARY werbs, in grammar, are
such as help to form or conjugate others;
that is, are prefixed to them, to form or
denote the moods or tenses thereof. As
te have and to be in the English ; estre and
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@voir in the French ; ko et sono in the Ita-
lian, &c. Inthe English language, the
auxiliary verb am supplies the want of
passive verbs.

Avxruiary, in military affairs: by this
term is understood foreign or subsidiary
troops, which are furnished to a bellige-
rent power in consequence of a treaty of
alliance, or for pecuniary considerations.
Of'the latterdescription may be consider-
ed the Swiss soldiers who formerly serv-
ed in France, and the Hessians, who were
employed by Great Britain during a part
of the American war, and on other occa-
sions.

AUXILIUM curie, in law, a precept or
order of court, to cite, or convene one
party at the suit of another.

Avxivtom ad filium militem faciendum,
wel filiam maritandam, a precept or writ
directed to the sheriff of every county,
where the king, or other lords, had any
tenants, to levy of them reasonable aid,
towards the knighting his eldest son, or
the marriage of his eldest daughter.

AWAIT, in law, way-laying, or laying-
in-wait to execute some mischief. Itis
enacted that no charter of pardon shall
be allowed before any justice, for the
death of a man slain by await or malice
prepense, 13 Rich. 1I.

AWARD, in law, the judgment of an
arbitrator, or of one who is not appointed
by the law a judge, but chosen by the
parties themselves for terminating their
difference. See Amrsrrnator.

AWL, or Aur, among shoemakers, an
instrument wherewith holes are bored
through the leather, to facilitate the
stitching or sewing the same. The blade
of the awl is usually a little flat and
bended, and the point ground to an acute
angle.

AWME, or AuME, a Dutch liquid mea-
sure, containing eight steckans, or twen-
ty verges or verteels, equal to the tierce
in England, or to one-sixth of a ton of
France.

AWN. See Amisra.

AWNING, in the sea-language, is the
hanging a sail, tarpauling or the like,
over any part of the ship, to keep off the
sun, rain, or wind. That part of the
poop-deck which is continued forward
beyond the bulk-head of the cabin, is also
called the awning.

AXETONE. See NEPHRITE.

AXILLA, in anatomy, the arm-pit, or
the cavity under the upper part of the
arm.

Axruia, in botany, the space compre-
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hended betwixt the stems of plants and
their leaves. 5

AXIiOM, in philosophy, is such a plain,
self-evident, and receiyed notion, that it
cannot be made more plain and evident by
demonstration; because itis itself better
known than any thing that can be brought
to prove it; as, that nothing can act where
it is not; that a thing can be, and not be,
at the same time ; that the whole isgreater
than a part thereof; and that from no-
thing, nothing can arise. By axioms,
called also maxims, are understood all
common notions of the mind, whose evi-
dence is so clear and forcible, that a man
cannot deny them, without renouncing
common sense and natural reason,

The rule whereby to know an axiom is
this : whatever proposition expresses the
immediate clear comparison of two ideas,
without the help of a third, is an axiom.
But if the truth does not appear from
the immediate comparison of two ideas,
itis no axiom.

These sorts of propositions, under the
name of axioms, have, onaccount of their
being self-evident, passed not only for
principles of science, but have been sup-
posed innate, and thought to be the foun.
dation of all our other knowledge ;
though, in truth, they are no more than
identic propositions; for to say thatall
right angles are equal to each other, is
no more than saying that all right angles
are right angles, such equality being im-
pliedin the very definition. All conside-
rations of these maxims, therefore, can
add nothing to the evidence or certainty
of our knowledge of them: and how Iit-
tle they influence the rest of our know-
ledge, how far they are from being the
foundation of it, as well as of the truths
first known to the mind, Mr. Locke, and
some others, have undeniably proved.
According to Bacon, it is impossible that ,
axioms raised by argumentation should
be useful in discovering new works; be-
cause the subtléty of nature far exceeds
the subtlety of arguments; but axXioms,
duly and methodically drawn from par-
ticulars, will again easily point out new
particulars, and so render the sciences
active.

The axioms in use being derived from
slender experience, and a few obvious
particulars, are generally applied in a cor-
responding manner. No wonder, there-
fore, they lead us to few particulars; and
if any instance, unobserved before, hap-
pen to turn up, the axiom is prescrved by
some trifling distinction, where it ought
rather to be corrgeted.
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Axrox is also an established principle
in some art or science.

Thus, itisan established axiom in phy-
sics, that nature does nothing in vain; so
it is in geometry, that if to equal things
you add equals, the sums will be equal
Itis an axiom in optics, that the angle of
incidence is equal to the angle of reflec-
tion, &c. In whichsense, too, the gene-
ral laws of motion are called axioms:
whence it may be observed, that these
particular axioms are but deductions from
certain hypotheses.

AXIS, in geometry, the straight line in
aplane figure about which it revolves, to
produce or generate a solid: thus, if a
semicircle be moved round its diameter at
rest, it will generate a sphere, the axis of
which is that diameter.

Axrs, in astronomy. 1. Axis of the
world, an imaginary right line conceived
to pass through the centre of the earth,
from one pole to the other, about which
the sphere of the world, in the Ptolemaic
system, revolves in its diurnal rotation.
2. The axis of a planet is that line drawn
through the centre about which the pla-
net revolves. The sun, together with all
planets, except Mercury, Saturn, and
Herschel, are known, by observation, to
move about their respective axes. The
axis of the earth, during its revolution
round the sun, remains parallel to itself,
and is inclined to the planc of the eclip-
tic, making with it an angle of 663 de-
grees.” 3. The axes of the equator, hori-
zon, ecliptic, zodiac, &c. are right lines
drawn through the centres of those cir-
cles perpendicular to their planes.

Axrs, in conic sections, a rightline, di-
viding the section into two equal parts,
and cutting all its ordinates at right an-
gles. See Conic SectTioNS.

Axrs, in mechanics. The axis of a ba-
lance is that line ahout which it moves,
or rather turns about. Axis of oscifla-
tion is a right line parallel to the horizon,
passing through the centre about which a
pendulum vibrates.

Axi1s in peritrochio, one of the five me-
chanical powers, consisting of a peritro-
chium or wheel, concentric with the base
of a cylinder,and moveable together with
it about itsaxis. See MEcmANICS.

Axis, in optics, is that ray, among all
others that are sent to the eye, which
falls perpendicularly upon it, and which
consequently passes through the centre
of the eye. :

Axrs of a glass orlens, is a right line
Jjoining the middle points of the two op-
posite surfaces of the glass.
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Axis of incidence, in dioptrics, 18 2
right line perpendicular, in the point of
incidence, to the refracting superficies,
drawn in the same medium that the ray
of incidence comes from.

Axis of refraction, is a right line drawn
through the refracting medium, from the
point of refraction, perpendicular to the
refracting superficies.

AXYRIS, in botany, a genus of the Mo-
noecia Triandria class of plants, in the
male flowers of which the calyx isa peri-
anthium, composed of four patent, obtuse
leaves, dividedinto three segments : there
is no corolla: in the female flowers the
calyx is composed of five obtuse, con-
cave, connivent, and permanent leaves,
with the two exterior ones shorier than
the rest ; there is no corolla ; nor is there
any pericarpium : the seed is single, ob-
long, compressed, obtuse, and contained
in the cup.

AYE-aye, in natural history, a singular
quadruped, discovered by Sonnerat, in
the island of Madagascar, and described
in his voyage to the Eust Indies. Sonnini
forms a new genus of this ammal, under
the name of * Chieromys,” but Gmelin
ranks it under the genus  Sciuras,”
which see.

AYFNIA, in botany, so calledin honour
of the Duke d’Ayen, a great promoter of
the science of botany, of the Gynandria
Pentandria class and order. Natural or-
der of Columniferz. Malvace=, Jussieu.
Essential character, monogynous. Calyx
five-leaved. Petals united into a star,
with long claws ; five anthers under the
star: capsule five-celled. There are four
species; of which three are natives of
South America, and one of Jamaica.
These plants are propagated by seeds,
sown in the spring, in hot-beds, where
they must continue; but they will want
a good portion of free air. If exposed
to the open atmosphere, they will not
thrive; and if too much drawn, they do
not flower well. The plant will live
through the winter, but as they perfect
their seeds the first year, the old plants
are seldom continued.

AZALEA, in botany, of the Pentan-
dria Monogynia class and order. Natural
order, Bicornes ; Rhododendria, Jussieu.
Iissential character, corolla bell-shaped ;
stamina inserted into the receptacle ;
capsule five-celled. 'There are seven
species. A. Ponticamuch resembles the
rhododendron ponticum, but it has five
stamens and yellow corollas, not ten sta-
mens and violet-coloured corollas, as that
has. The leaves are smaller, ovate, and
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ciliate ; a native of Pontus. A.indicais
a shrub three feet in height, with a trunk
an inch thick, having a rough cinereous
brown bark; the branches are short,
twisted and irregular; leaves stiff villose,
close and evergreen ; beautiful bright red
flowers cover the whole upper part of
the shrub. Native of the East Indies;
much cultivated in Japan for the elegance
of its flowers, and the variety in their size
and colours. A. viscosais a low shrub,
rising with several slender stems nearly
four feet high. The leaves come out in
clusters at the ends of the shoots, without
order: the flowers come forth in clusters
between the leaves, and have the appear-
ance of those of the honey-suckle, and
are as agreeably scented. They appear
in the middle of July, but do not bring
forth seeds in England. The Pontic and
Indian species have not yet been cultivat-
ed in Europe. The Viscosa grows na-
turally in shade, and upon moist ground,
in most parts of North America, from
whence many of the plants have been
sent of late years to England, and several
of them have produced their beautiful
flowers. They must have a moist soil,
and a shady situation, otherwise they will
not thrive ; they can only be propagated
by shoots from their roots, and laying
down their branches. The best time for
laying down the young shoots is at Mi-
chaelmas, and if they are covered with
some old tan, to keep out the frost, it will
be of great use to them.

AZIMUTH, in astronomy, an arch of
the horizon, intercepted between the me-
ridian of the place and the azimuth, or
vertical circle passing through the eentre
of the object, which is equal to the angle
of the zenith formed by the meridian and
vertical circle ; or it is found by this pro-
portion: As the radius to the tangent of
the latitude of the place, so is the tangent
of the sun’s orstar’s altitude, for instance,
to the co-sine of the azimuth from the
south at the time of the equinox.

AzimuTh, magnetical, an arch of the ho-
rizon, intercepted between the azimuth,
or vertical circle, passing through the
centre of any heavenly body and the
magnetical meridian.

Thisis found by observing the object
with an azimuth compass.

AZIMUTH compass, an instrument adapt-
ed to find, in a more accurate manner
than by the common sea-compass, the sun
or star’s magnetical amplitude, or azi-
muth. It is also used to take the bear-
ings of head.lands, ships, and other ob-
jects at a distance. The azimath com-
pass diflers from the common sea-com-
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pass in this, that the circumference of the
card, or box, is divided into degrees, and
there is fitted to the box an index with
two sights, which are upright piecesof'
brass placed diametrically opposite to
each other, having a slit down the middle
of them, through which the sun, or star,
or other object, is to be viewed, atthe
time of observation. .See Comeass.

Azimuxs dial, one whose style or gno-
mon is at right angles to the plane of the
horizon.

Azimura circles, called azimuths, or
vertical circles, are great circles of the
sphere, intersecting each other in the
zenith and nadir, and cutting the horizon
at right angles in all the points thereof.

The horizon being divided into 360°,
there are reckoned 360 azimuths.

These azimuths are represented by the
rhumbs on common sea charts, and on the
globe they are represented by the qua-

rant of altitude, whenscrewed in the ze-
nith. On these azimuths is reckoned the
height of the stars, and of the sun, when
not in the meridian. )

AZOTE, or nitrogen, in chemistry, a
gas that forms the unrespirable part of
the atmospheric air, and it exists in the
proportion of about 78 per cent. by bulk,
or 74 per cent. in weight. The proper-
ties by which this gas was first distin-
guished were principally negative, in
direct opposition to those of oxygen, the
other constituent of the atmosphere : the
latter supporting combustion and animal
life in an eminent degree, while the for-
mer was found to be immediately fatal to
animals; hence its name azote, or the ex-

tinguisher of life, Oxygen also produces -

a great change in almost all metallic sub-
stances, which is known by the term oxy-
dation ; azote, on the contrary, not only
extinguishes life and flame immediately,
but produces no change whatever on
combustible bodies immersed in it.

This gas is obtained by the following
methods : if a quantity of iron filings and
sulphur, mixed together, with a little
water, be put into a glass receiver full of
atmospheric air, it will in a few days ab-
sorb all the oxygen, and the remainder
will be azote, or more properly azotic
gas. Phosphorus may be substituted for
the iron filings and sulphur, and the ab.
sorption will be completed in 24 hours.
Diluted nitric acid, poured on muscular
flesh, and the heat of 100° applied, will
furnish azotic gas. By whatever means
obtained, its properties are always the
same; viz. it is invisible and elastic: it
has no smell : its specifie gravity is about
.98, or, according to Mr. Davy, .978; 100



BAB

cubic inches of it weighs upwards of 30
grains ; it cannot be breathed by animals
without instant suffocation ; and it is not
sensibly absorbed by water. Azote is a
constituent part of all animal bodies : it is
the cause ofpthe production of ammonia ;
and in certain proportions with oxygen,
it forms the nitric acid : according to the
experiments of Mr. Davy, nitric acid is
formed of

29.5 of azote

70.5 of oxygen.

The composition of nitric acid was dis-
covered by Mr. Cavendish, and hence is
explained how the putrefaction of animal
mattersis favourable to the production of
nitre. Itis frem this combination that
azote obtained the name of nitrogen, or
the base of nitric acid : this, indeed, seems
the preferable term, azote only implying
the general property of destroying life,
which is common to many of the other
gases. Azote, in its different stages of
oxydation, becomes nitrousoxide, nitrous
gas, as well as nitric acid.

In experiments, azote is detected chief-
ly by its negative properties. Gas may
be inferred to be azotic, if it instantly ex-
tinguishes a taper immersed in it, and at
the same time1s not sensibly absorbed by
wateror liquid alkali; nor renders lime-
water turbid; which does not blacken
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the solutions of lead or silver; whiclz
mixes with oxygen in any proportion,
without diminution, or the production of
red fumes ; and when so mixed, does not
explode by the contact of a ighted body.

AZURE, among painters, the beautiful
blue colour, with a greenish ecast, pre-
pared from the lapis lazuli, generally call-
ed ultramarine. See CorLour.

With greater propriety, however, azure
signifies that bright blue colour prepared
from the lapis amenus, a different stone
from the lapis lazuli, though frequently
confounded together. This colour is, by
g;u' painters, commonly called Lambert’s

ue.

Azurg, in heraldry, the blue colour in
the arms of any person below the rank of
a baron. 1In the escutcheon of a neble-
man, it is called sapphire ; and in that of
asovereign prince, Jupiter. Inengraving,
this colour is expressed by lines, or
strokes drawn horizontally. This colour
may signify justice, perseverance, and
vigilance; when compounded with

Or. ("Cheerfulness
Arg. Vigilance
Gul. A Readiness
Yer, 3t Rgvifiss. Enterprize
Pur. Goodness

Sab Mournfulness.

AZUR'ITE. See LAzZyLITH.

B.

The second letter of the alphabet,
3 and first consonant, is formed inthe
voice by a strong and quick expression
of the breath, and opening of the lips,
and is therefore one of the labials: asa
mute, it hath a middle power between
the smooth sound of P, and the rougher
sound of F and V.
B is also used as an abbreviation : thus,
. in music, B stands for the tone above A,
as B®, or B, does for B flat, or the semi-
tone major above A: B also stands for
bass, and B. C. for basso continuo, or tho-
rough bass. As a numeral, B was used
by the Greeks and Ilebrews, to denote
2; but among the Romans, for 300, and
with a dash over it (thus B) for S000.
BABOON, the name of that tribe of
apes which have short tails. See Simia.
BABYLONICS, in literary history, a
fragment of the ancient history of the
world, ending at 267 years before Christ,

and composed by Berosus or Berossus, 2
priest of Babylon, about the time of Alex-
ander. Babylonics are sometimes also
cited in ancient writers by the title of
Chaldaics. The Babylonics were very
consonant with scripture, as Josephus,
and the ancient christian chronologers,
assure us ; whence the author is usually
supposed to have consulted the Jewish
writings. Berosus speaks of an universal
deluge, an ark, &c. He reckons 10 gene-
rations between the first man and the de-
luge, and marks the duration of the seve-
ral generations by saroi, or periods of 223
lunar months; which, reduced to years,
differ not much from the chronology of
Moses.

The Babylonics consisted of three
books, including the history of the an-
cient Babylonians, Medes, &c. but only a
few imperfect extracts are now remaining
of the work, preserved chiefly by Jose-
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phus and Syncellus; where all the pas-
sages of citations of ancient authors out
of Berosus are collected, with great ex-
actness. Annius, of Viterbo, kindly of-
fered his assistance to supply the loss,
and forged a complete Berosus out of his
own head. The world has not thanked
him for the imposture. )

BABYROUSSA, in zoology, the Indian
hog. See Sus.

BACCHARIS, in botany, ploughman
spikenard: of the Syngenesia Polygamia
Superflua class and order. Naturalorder
compositz ; compound flowers, division
the third discoidez: corymbifer=, Jus-
sieu. Essential character; calyximbri-
cate, cylindric ; florets, female mixed
with hermaphrodites ; down simple ; re-
ceptacle naked. There are nine species;
most of the plants are shrubby ; the flow-
ers are disposed commonly in corymbs.

BACHELOR, or BaTcHELOR, aman who
still continues in the state of celibacy, or
who was never married, and who, in cer-
tain cases, is subject to a double tax.

BacaeLor was anciently a denomina-
tion given to those who had attained to
knighthood, but had nota number of vas-
sals sufficient to have their banner carried
before them in the field of battle ; or, if
they were not of the order of bannerets,
were not of age to display their own ban-
ner, but obliged to march tobattle under
another’s banner. It was also a title given
tolyoung cavaliers, who, having made their
first campaign, received the military gir-
dle accordingly. And it served to de-
nominate him, who had overcome another
in a tournament the first time he ever
engaged.

Bacuerors, knights, were so called, as
being the lowest order of knights, or in-
ferior to bannerets.

BacxeLoRs, in an university sense, are

ersons that have attained to the bacca-

aureat; or who have taken the first de-
gree in the liberal arts and sciences. Be-
fore a person can be admitted to this de-
gree at Oxford, it is necessary that he
study there four years; three years more
may entitle him to the degree of master
of arts; and in seven years more he may
commence bachelor of divinity. AtCam-
bridge, the degrees are usually taken
much the same as at Oxford, excepting
in law and physic, in either of which the
bachelors degree may be taken in six
vears. In France, the degree of bache-
lor of divinity is attained in five years
study, thatis, in two years of philusophy,
and three of divinity.

BacaeLor, in music, one who has taken
his first degreein music. A qualification

BAC

formerly required of a candidate for this
honour was, the being able to read and
expound certain books in Boethius,-a-
Greek writer in the science, of the sixth
century. Itis now required of the can-
didate, tocompose an exercise for voices
and instruments, in six parts, which ex-
ercise must be publicly performed in
the music-school, or other place in the
university.

BACILLARIA, in natural history, a ge-
nus of vermes of the order Infusoria.
Generic character : body consisting of
cylindrical straw-like filaments, placed
parallel to each other, and frequently
changing their position. There is but a
single species noticed by Gmelin, viz. B.
paradoxa, found on the ulva latissima ; bo-
dy composed of linear, yellowish, shor§
filaments united together, forming them-
selves into a square zigzag, or extended
line, but always preserving their parallel-
ism, and resting in a square.

BACK, in brewing, a large flat vessel,
in which the wort is put to stand and cool
before boiling. The ingredients of beer
pass through three kinds of vessels ; they
are mashed in one, worked in another,
and cooled in a third, called backs, or
coolers.

Back gammon, an ingenious game play-
ed with dice and tables, to be learned
only by observation and practice.

However, the following rules concern-
ing it cannot fail to be acceptable to our
readers. In the first place, the men,
which are thirty in number, being equal-
ly divided between the two gamesters,
are placed thus, viz. two on the ace point,
five on the side of your left handtable,
three on the cinque, and five on the ace
point of our right hand table, which are:
answered on the like points by your ad-
versary’s men : or they may be disposed
thus, viz. two on the ace point, five on
the double sice orsice-cinque point, three
on the cinque point in your own tables,
and five on the sice point at home ; which
are to be answered by your adversary.

The men being thus disposed, be sure
to make good your trey and ace points ;
hit boldly, and come away as fast as you
can.

When you come to a bearing, have a
care of making when you need not ; and
doublets now will stand you most in stead.
Ifboth bear together, he that is first off,
without doublets, wins one ; if both bear,
and one goes off with doublets, he wins
two. If your table be clear before your
adversary’s men are come in, that isback-
gammon, which is three; but if you thug
go off with doublets, it is four.
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'The great dexterity of this game is, to
be forward, if possible, upon safe terms ;
and so to point the men, that it shall
not be possible for the adversary to pass,
though you have entered your men, till
you give him liberty, after having got
two to one of the advantage of the game.

Back staff, in the sea language, an in-
strument formerly used for taking the
sun’s altitude at sea : so called, because
the back of the observer is turned to-
wards the sun during the observation.

Back stays of a ship, are ropes belong-
ingto the main-mast and fore-mast, and
the masts belonging to them ; serving to
keep them from pitching forwards or
ever-board.

BACKING, in law, a warrant of justice
of peace, where a warrant granted in one
jurisdiction is required to be executed in
another; as where a felony has been com-
mitted in one county and the offender
resides in another; in which case, on
proof of the hand.writing of the justice
who granted the warrant, a justice in
such other county indorses or writes his
name at the back of it, thereby giving au-
thority to execute the warrant in such
other county.

BACON (RocEr), in biography, an
English monk of the Franciscan order,
celebrated for his genius and learning,
was born near llchesterin Somersetshire,
in the year 1214. He commenced his
studies at Oxford ; from whence he re-
moved to the university of Paris, which
at that time was esteemed the centre of
literature : here he made such progress
in the sciences, thathe was esteemed the
glory of the university, and was in high
estimation with several of his country-
men, particularly with Robert Groothead,
or Grouthead, afterwards Bishop of Lin-
coln, his great friend and patron. Having
taken the degree of doctor, he took the
habit of the Franciscan order, either
while he was in France or soon after his
return to England, about the year 1240.
He now pursued hisfavourite study of ex-
perimental philosophy with unremitting
ardour and assiduity. 1In this pursuit, in
experiments, instruments, and in scarce
books, he informs us, he spent, in the
course of 20 years, no less than 20007
which sum wag gencrously furnished to
himby some of the heads of the university,
to enable him the better to pursue his no-
ble researches. Butsuch cxtraordinary
talents, and progress in the sciences,
which in that ignorant age were so little
known to the rest of mankind, while they
raised the admiration of the more intelli-
gent, could not fail to excite the envy of
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his illiterate fraternity, whose malice he
further drew upon him, by the frecdom
with which he treated the clergy in his
writings, in which he spared neither their
ignorance nor their want of morals : these
therefore found no difficulty in possegsing
the vulgar with the notion of Bacon’s
dealing with the devil. Under this pre-
tence he was restrained from reading lec-
tures; his writings were confined 1o his
convent; and at length, in 1278, he him-
self was imprisoned in his cell, at 64 years
of age. Being allowed, however, the use
of his books, he still proceeded in the
rational pursuit of knowledge, correcting
his former labours, and writing several
curious pieces.

When Bacon had been ten years in
confinement, Jerom de Ascoli, general of
his order, who had condemned his doc-
trine, was chosen pope, by the name of
Nicholas IV. ; and being reputed a per-
son of great abilities, and one who had
turned his thoughts to philosophical stu-
dies, Bacon resolved to apply to him for
his discharge ; and to shew both the in-
nocence and the usefulness of his studies,
addressed to him a treatise, “ On the
Means of avoiding the infirmities of Old
Age” What effect thishad on the pope
does not appear ; it did not at least pro-
duce an immediate discharge : however,
towards the latter end of his reign, by
the interposition of some noblemen, Ba-
con obtained his liberty; after which he
spent the remainder of his life in the col-
lege of his order, where he died in the
year 1294, at 80 years of age, and was
buried in the Franciscan church. Such
are the few particulars which the most
diligent researches have been able to dis-
cover concerning the life of this very ex-
traordinary man.

Bacon’s printed works are : 1. “Epis-
tola Fratris Rogeri Baconis de Secretis
Operibus Artis et Naturz, et de Nullitate
Magiz :* Paris. 1542, in 4to. Basil 1593,
in 8vo. 2. “ Opus Majus:>> London, 1733,
in folio, published by Dr. Jebb. 3. ¢ The-
saurus Chemicus :” Francf. 1603 and
1620. These printed works of Bacon
contain a considerable number of essays ;
but there remain also in different libra-
ries several manuscripts not yet pub-
lished.

His other physical writings shew no
less genius and force of mind. In his
treatise “ Of the Secret works of Art and
Nature,” he shews that a person, perfect-
1y acquainted with the manner observed
by nature in her operations, wouldbe able
torival her. Inanother piece, « Of the
Nullity of Magic,” he points out, with
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great sagacity and penetration, whence
the notion of it sprung, and how weak
all pretences to it are. From a perusal
of his works, it is evident that Bacon was
nostranger to many of the capital disco-\
veries of the présent and past ages.
Gunpowder he certainly knew : thunder
and lightning, he tells us, may be pro-
duced by art : for that sulphur, nitre, and
charcoal, which, when separate, have no
sensible effect, when mixed together in
due proportion, and closely confined and
fired, yield a loud report. A more pre-
cise description of gunpowder cannot be
given in words. He also mentions a sort
of unextinguishable fire, prepared by art;
which proves that he was not unacquaint-
ed with phosphorus; and that he had a
notion of the rarefaction of the air, and
the structure of an air-pump, is past con-
tradiction. He was the miracle, says Dr.
Freind, of the age in which be lived, and
the greatest genius, perhaps, for mechani-
cal knowledge, that ever appearedin the
world since Archimedes. He appears
likewise to have beena master in the sci-
ence of optics: he has accurately de-
scribed the uses of reading-glasses, and
shewn the way of making them. Dr.
Freind adds, that he also describes the
camera obscura, and all sorts of glasses
which magnify or diminish any object, or
bring it nearer to the eye, or remove it
farther off. Baconsays himself, that he
had great numbers of burning-glasses :
and that there were none ever in use
among the Latins, till his friend Peter de
Mahara Curia applied himselfto the mak-
ing of them. That the telescope was not
unknown to him, appears from a passage
where he says, that he was able to form
glasses in such a manner, with respect to
oursight and the objects, that the rays

shall be refracted and reflected wherever

we please, so that we may see athing un-
der what angle we think proper, either
near or at a distance, and be able to read
the smallest letters at an incredible dis-
tance, and to count the dust and sand, on
account of the greatness of the angle
under which we see the objects: and al-
so, that we. shall scarce see the greatest
bodies near us, on account of the small-
ness of the angle under which we view
them. His skill in astronomy was amaz-
ing : he discovered that error which oc-
easioned the reformation of the calendar;
one of the greatest efforts, according to
Dr. Jebb, of human industry: and his
plan for correcting it was followed by
Pope Gregory the Thirteenth, with this
variation, that Bacon would have had the
VOL. IL

correction to begin from the birth of our
Saviour, whereas Gregory’s amendment
reaches no higher than the Nicene coun-—
cil.

Onthe whole, it cannot be doubted that
Friar Bacon is justly entitled to everiast-
ing remembrance, asa philosopher and
truly great man. If knowledge, says Dr.
Enfield, is now too far advanced for the
world to derive much information from
his writings, respect must neverthelessbe
paid to the memory of the man, who knew
more than his contemporaries, and who,
in a dark age, added new lights to the
lamp of science.

Bacon (Francis) in biography, Ba-
ron of Verulam, Viscount of St. Albans,
and Lord High Chancellor of England
under King James 1. He was born in
1560, being son of Sir Nicholas Bacon,
Lord Keeper of the Great Seal in the
reign of Queen Elizabeth, by Ann,daugh-
ter of sir Anthony Cook, eminent for her
skill in the Latin and Greek languages.
He gave, even in his infancy, tokens of
what he would one day become; and
Queen Elizabeth had many times occasion
to admire his wit and talents, and used to
call him her young lord keeper. In his
thirteenth year he was entered a student
at Trinity College, Cambridge, where he
studied the philosophy of Aristotle, and
made such progress in his studies, that at
sixteen years of age he had run through
the whole circle of the liberal arts,as they
were then taught, and even began to per-
ceive those imperfections in the existing
philosophy, which he afterwards so effec-
tnally exposed, and thence not only over-
turned the tyranny, which preventedthe
progress of true knowledge, but laid the
foundation of that free and useful philo-
sophy, which has since opened a way to
so many glorious discoveries. On his
leaving the university, his father sent him
to France, where, before he was 19 years
ofage, he wrote a general view of the
state of Europe : but Sit Nicholas dying,
he was obliged suddenlyto return to Eng-
land, where he applied himself to the stu-
dy of the common law, at Gray’s Inn. His
merit at length raised him to the highest
dignities in his profession, wiz. of Attor-
ney-General, and Lord High Chancellor.
But being of an easy and Jiberal disposi-
tion, his servants took advantage of that
temper and their situation under him, by
accepting presents in the line of his pro-
fession. Being abandoned by the king,
he was tried by the house of lords for
bribery and corruption, and by them sen-
tenced to pay a fine of 40,000:. and to re-

i
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main prisoner in the Tower during the
king’s pleasure. The king, however,
soon after remitted the fine and imprison-
ment; but his misfortunes had given him
a distaste for public affairs, and he after-
wards mostly liveda retired life, closely
pursuing his philosophical studies and
amusements, in which time he composed
the greatest part of his English and La-
tin works. Though even in the midst of
his honours and employments he forgot
not his philosophy, but in 1620 published
his great work “ Novum Organum.” Af-
ter some years spent in philosophical re-
tirement, he was suddenly seized with
pains in his head and stomach, as he was
travelling intothe country. These oblig-
ed him to stop at Highgate, at the Earl
of Arundle’s, where he expired on the
9th of April,in the 66th year of his age.
No memorial remains of his last hours,
excepting a letter addressed to the-noble-
man in whose house he died, in which he
compares himselfto Pliny, who lost his
life by approaching too near Vesuvius du-
ring an eruption. He was buried at St.
Albans.

To Bacon unquestionably belongeda
most commanding genius, capable of in-
venting, methodizing, and carrying for-
ward to considerable maturity, a general
planfor the improvement of natural sci-
ence, by the only sure method of experi-
ment. With a mind prompt in invention,
patient in enquiry, and subtle in discrimi-
nation, neither affecting nor idolizing an-
tiquity, he formed, and in agreat measure
executed his great plan, “ The Instaura-
tion of Sciences,” in six parts. Of these

the first is entitled “ The advancement of |

Learning :” the second is the “ Novum
Organum,” or new method of employing
the reasoning faculties in the pursuit of
truth : the  Sylva Sylvarum,” or History
of Nature, is the third part: the fourth
is’entitled “ Scala Intellectus;” a series
of steps is pointed out, by which the un-
derstanding may regularly ascend in its
philosophical enquiries : the fifth part is
¢ Anticipationes Philosophicz,” intended
as philosophical hints and suggestions :
the sixth part, in which the universal
principles of natural knowledge, drawn
from experiments, should be exhibited in
aregular and complete system, the au-
thor did not attempt to accomplish. The
grand edifice, of which he laid the foun-
dation only, he left to be finished by the
united labours of philosophers of future
ages. With confidence in the merit of
his own works, and depending on posthu-
mous celebrity, Bacon begins his last tes-

%,

tament with, “ My name and memory I
leave to foreign nations ; and to mine own
countrymen, after some time is passed
over.” Upon the superstructure that has
been raised, on thefoundation of experi-
mental philosophy he ¢stablished, will be
read by distant ages, * Bacon, the father
of experimental philosophy.”

Bacox, (Joux) in biography, a cele-
brated sculptor, descended from an an-
cient family in Somersetshire, was born
in Southwark, Nov. 24, 1740, where his
father Thomas Bacon, a cloth-worker, re-
sided. When very young, Mr. Bacon dis-
covered a great inclination for drawing,
common to children; but, not being par-
ticularly encouraged in it, he never made
much proficiency in the art. At the age
of 14, he was bound apprentice to Mr.
Crispe, of Bow Church Yard, where he
was employed in painting on porcelain,
He occasionaily assisted in the manufac-
tory of <hina at Lambeth, particularly in
forming small ornamental pieces, which
he executed with so much taste, as to in-
dicate no ordinary powers. To his ho-
nour be it mentioned, that, by the encour-
ragementhe met with, he was able prin-
cipally to support his aged parents, re-
duced in their circumstances, though by
such an exertionhe was obliged to abridge
himself of the necessaries of life. At the
manufactory at Lambeth he had an op-
portunity of observing models of different
sculptors, which were sent to a pottery
on the same premises to be burnt. From
the sight of these he immediately conceiv-
ed a strong inclination for his future pro-
fession. Having once made his choice, he
was unremitting in his diligence ; -and it
is said that his progress was as rapid as
his turn was sudden and unpremeditated.
During this young man’sapprenticeship,
he formed a design of making statues in
artificial stone ; and to his exertions is to
be attributed the flourishing state of
Coades’s manufactory. In1763, Mr. Ba-
con attempted to work in marble, and
having never secn the operation perform-
ed, he wasled to invent an instrument for
transferring the form of the model to the
marble, thisis called “ getting out the
points,” which has been brought into use
both in England and on the continent.
The advantage of this instrument con-
sists in its certainty and exactness, in its
taking a correct measurement in every
direction, in its occupying a small com-
pass, and that it may be transferred ei-
ther to the model or the marble, witheut
a separate instrument for each. 1In 1768,
Mr. Bacon removed to the West end of
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the town, and attended upon the Royal
Academy, where he received his first in-
structions, having never before seen the
art of modelling or sculpture regularly
performed. In the following year the
gold medal for sculpture, the first ever
given by the society, was voted to Mr.
Bacon. He became an associate of that
body in the year 1770, and from this time
his reputation was firmly established, and
he obtained patronage of the highest
rank, It would be needless to attempt
an enumeration of the various works by
which he attained to the first eminencein
a very difficult profession. The efforts of
his genius are widely spread, and his
name will longlive, the pride of the coun-
try which gave him birth, andfrom which
he had never occasion to travel for the
improvement of his talents, or the culti-
vation of a fine taste.

This distinguished artist was suddenly
attacked with an inflammation in hisbow-
els on the 4th of August, 1799, which ter-
minated his life in little more than two
days. He died August 7th, in the 59th
year of his age, leaving behind him a
character as great for integrity and virtue
as he had obtained in his profession as a
sculptor. He had been twice married,
and left ten children and a widow, to
mourn the loss of a tender father and af-
fectionate husband. Cecil’s Memoirs of
Bacon.

BACOPA, in botany, a genus of the
Pentandria Monogynia class and order.
Natural order Succulentz: portulacez,
Jussieu. Essential character: corolla with
a short tube spreading at top; stem in-
serted into the tube of the corolla ; stig-
ma headed; capsule one-celled. There
is but one species: wiz. the B. aquatica,
which is a native of Cayenne, on the bor-
ders of rivulets, flowering and bearing
fruit in December. The French call it
herbe-aux-brulures, on account of its effi-
cacy in curing burns.

BACTRIS, in botany, a genus of plants
of the Monoecia Hexandna class and or-
der. Natural order of palms. Essential
character: male, calyx three-parted; co-
rolla one petalled, three-cleft; stamina
six. Female, calyx one-leaved, three-
toothed ; corolla one-petalled, three-
toothed ; stigma obscurely three-cleft;
drupe coriaceous. There are two spe-
cies, the minor and major, natives of Car-
thagena in South America.

BADGE, in navalarchitecture, an orna-
ment placed on the outside of small ships,
very near the stern, containing either a
window, or the representation of one.

BECKIA, in botany, so named in hon.

BAG

our of Abraham Baeck, the intimate
friend of Linnzeus, who received this plant
from him ; of the Octandria Monogynia
class and order. Natural order Calycan-
them= : Onagra, Jussieu. Essential cha-
racter ; calyx funnel-form, five-toothed;
corolla five-petalled; cupsule globular,
four-celled, crowned. There is one spe-
cies, viz. B. frutescens, a shrub which
has the habit of southernwood, with
wand-like branches, and opposite short
simple twigs. It isa native of China, and
called there tiongina.

BAEOBOTRYS, in botany, of the Pen-
tandria Monogynia cfass and order. Es-
sential character: corolla tabular, with a
five-cleft border: calyx double; outer
two-leaved; inner one-leafed, bell-shap-
ed ; berry globose, one-celled, growing
to the calyx; many seeded. A single
species, viz. the B. memoralis, native of
the Isle of Tanna in the South Seas.

BAGGAGE, in military affairs, denotes
the clothes, tents, utensils of divers sorts,
provisions, and other necessaries belong-
ing to an army.

Before a march, the waggons with the
baggage are marshalled according to the
rank which the several regiments bear in
the army ; being sometimes ordered to
follow the respective columns of the ar-
my, sometimes to follow the artillery, and
sometimes to form a column by them-
selves. The general’s baggage marches
first ; and each waggon has a flag shewing
the regiment to which it belongs.

BAGPIPE, a musical instrument of the
wind kind, chiefly used in country places,
especially in the north : it consists of two
principal parts; the first a leathern bag,
which blows'up like a foot-ball by means
of a port-vent, or little tube fitted to it,
and stopped by a valve; the other part
consists of three pipes or flutes, the first
called the great pipe or drone, and the
second the little one, which pass the wind
out only at the bottom ; the third has a
reed, and is played on by compressing the
bag under the arm, when full, and open-
ing or stopping the holes, which are
eight, with the fingers. The little pipe
is ordinarily a foot long ; that played on
thirteen inches; and the port-vent six.

This instrument has been so long a fa-
vourite with the natives of Scotland, that
it may be considered as a national instru-
ment. Itisnot known when it was in-
troduced there, but it has been conjec-
tured that the Danes or Norwegians car-
ried it into the Hebrides, where it has
been known from times immemorial.

BAGS, sand, in military affairs, filled
with earth or sand, to repair breaches,
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and the embrasures of batteries, when
damaged by the enemy’s fire, or by the
blast of the guns; they are also used to
raise a parapet in haste, or to repair one
that is beaten down. They are only used
when the ground is rocky, and does not
afford earth enough to carry on the ap-
proaches.

BAHAR, or Barrg, in commerce,
weights used in seyeral placesin the East
Indies.

There are two of these weights, the
one the great babar, with which they
weigh pepper, cloves, nutmegs, ginger,
&c. and contains five hundred and fifty
pounds of Portagal, or about five hundred
and twenty-four pounds nine ounces
avoirdupois weight. With the little ba-
har they weigh quicksilver, vermilion,
ivory, silk, &c. It contains about four
bhundred and thirty-seven pounds nine
ounces avoirdupois weight.

BAIL. in law, the setting at liberty one
arrested or imprisoned, upon an action,
either civil or criminal, upon sureties
taken for his appearance, at a day and
place assigned ; and is either common or
special.

Common bail is in actions of small pre-
judice or slight proof, in which case any
sureties are taken. But if the plaintiff
make affidavit that the cause of action
amounts to 10. or upwards, in order to
arrest the defendant, and make him put
in substantial sureties for his appearance,
called special bail, it is then required
that the true cause of action be expressed
in the body of the writ.

Special bail. are two or more persons,
who, after arrest, undertake generally, or
enter into bend to the sheriff in a certain
sum, to insure the defendant’s appearance
at the return of the writ : this obligation
is called bail-bond.

In criminal cases, all persons, by the
common law, might be bailed till they
were convicted of the offence laid to their
charge : the statutes have made many ex-
ceptions to this rule: when these donot
intervene, bail may, upon offering suffi-
cient surety, be taken either in court or,
in particular cases, by the sheriff, coro.
ner, or other magistrate, but usually by
justices of peace, in the following cases ;
persons of good fame, charged with the
suspicion of man.slaughter or other infe-
rior homicide. Persons charged with
petit larceny, or any felony not before
specified. Accessaries to felony, not be-
ing of evil fame, nor under strong pre-
sumption of guilt. Bail cannot be taken
upon an accusation of treason, nor mur-
der, norin the case of man-slaughter, if the
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person be clearly the slayer; nor does it
extend to such as being commiited for
felony have broken prison, nor to persons
out-lawed, nor to those who have abjured
the "realm, nor approvers, nor persons
taken in the fact of felony, nor persons
charged with house-burning, nor persons
taken by writ of ex icato capiend

BAILE, or Baig, in the sea language.
The seamen call throwing the water by
hand out of the ship or boat’s hold bail-
ing. They also call those hoops that bear
up the tilt of a boat its bails.

BAILLY (JEAN SyrvaIx,) a celebrated
French astronomer, historiographer, and
politician, was born at Paris the 15th of
September, 1736, and has figured as one
of the greatest men of the age, being a
member of several academies, and an ex-
cellent scholar and writer. He enjoyed
for several years the office of keeper of
the king’s pictures at Paris. He publish-
ed in 1766, a volume in 410, “ An Essay
on the Theory of Jupiter’s Satellites,”
preceded by a history of the astronomy
of these satellites. In the “Journal En-
cyclopédique,” for May and June 1773,
he addressed a letter to M. Bernoulli,
astronomer royal at Berlin, upon some
discoveries relative to these satellites
which he had disputed. In 1768, he pub-
lished the Eulogy of Leibnitz, which ob-
tained the prize at the Academy of Ber-
lin, where it was printed. In 1770, he
printed at Paris, in 8vo, the Eulogies of
Charles the Vth, of De la Csille, of Leib-
nitz, and of Corneille. This last had the
second prize at the Academy of Rouen,
and that of Moliere had the same honour
at the French Academy.

M. Bailly was admitted into the Acade-
my as adjunct, the 29th of January, 1763,
and as associate, the 14th of July, 1770.
In 1775 came out at Paris, in 4to, his
“ History of the Ancient Astronomy,” in
one volume; in 1779, the “ History of
Modern Astronomy,” in two volumes;
and in 1787, the ¢ History of the Indian
and Oriental Astronomy,” being the se-
cond volume of the Ancient Astronomy.
Besides these, he was author of many me-
moirs in the several volumes of the Aca-
demy.

In the beginning of the revolution in
France, in 1789, M. Bailly took an active
part in that business, and was so popular
and generally esteemed, thathe was ¢ho-
sen the first president of the states gene-
ral, and of the national assembly, and was
afterwards, for two years together, the
mayor of Paris; in both which offices he
conducted himself with great spirit, and
gave general satisfaction.
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He soon afterward, however, experi-
enced a sad reverse of fortune; beingac-
cused by the ruling party of favouring
the king, he was arrested, and summarily
condemned by an infamous and bloody
tribunal, for incivism, and wishing to over-
turn the republic, and died by the guillo-
tine, at Paris, on the 11th day of Novem-
ber, 1793, at 57 years of age. The cha-
racter of this great man can only be esti-
mated by his works. In his person he was
tall; his deportinent was grave and se-
date, and he blended firmness with sensi-
bility.

BAILIFF, an officer appointed for the
administration of justice within a certain
district, called a bailiwick. Hence the
sheriff is considered a bailiff to the crown;
and his court, of which he has the care,
and in which he is to execute the king’s
writ, is called his bailiwick; so also his
officers, who execute writs, warrants, &c.
are called bailiffs.

BaiLirss of franchises, those appointed
by every lord within hisliberty, to do such
offices therein as the bailiff’ errant does at
large in the county.

There are also bailiffs of forests, and
bailiffs of manors, who direct husbandry,
fell trees, gather rents, pay quit rents,
&c.

BarLirr, water, an officer appointed in
all port towns for the searching of ships,
gathering the tell for anchorage, &c. and
arresting persons for debt, &c. on the
water.

Barvirr, however, is still applied to
the chief magistrate of several corporate
towns. The government of some of the
king’s castlesis also committed to per-
sons called bailiffs, as the bailiff of Dover
castle.

BAILIWICK, that liberty which is ex-
empted from the sheriff of the county,
over which Liberty the lord thercof ap-
points his own bailiff, with the like power
within his precint as an under-shenff ex-
ercises under the sheriff' of the county :
or it signifies the precinct of a bailiff, or
the place within which his jurisdiction is
terminated : such is the bailiff’ of West-
minster,

BAILMENT, is the delivery of things
to another, sometimes to be delivered
backtothe bailer, sometimes to the bailee,
and sometimes to a third person: this de-
livery is called a bailment. The follow-
ing rules are binding in the law of bail-
ments: a bailee, who derives no advan-
tage for his undertaking, is responsible
only for gross negligenee. A bailer, who
alone receives benefit from the bailment,
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is responsible for slight neglect. When
the bailment is beneficial to both parties,
the bailee must be answerable for ordina-—
ry neglect. No bailee shall be charged
for a loss by inevitable accident, or irre-
sistible force, except by special agree-
ment. Robbery by force is considered as
irresistible, but a loss by private stealth
is presumptive evidence of ordinary ne-
glect.

BAINBRIDGE, (Jorx) an eminent
physician, astronomer, and mathemati-
cian. He was born in 1582, at Ashby de
la Zouch, Leicestershire. He studied at
Cambridge, where, having taken his de-
grees of bachelor and master of arts, he
returned to Leicestershire, kept a gram-
mar school, and at the same time prac-
tised physic, employing his leisure hours
in studying mathematics, especially as-
tronomy, which had been his favourite
science from his earliest years. By the
advice of his friends, he removed to Lon-
don, to better his condition, and improve
himself with the conversation of learned
men there ; and here he was admitted a
fellow of the College of Physicians. His'
description of the comet, which appeared
in 1618, greatly raised his character, and
procured him the acquaintance of Sir
Henry Savile, who, in 1619, appointed
him his first professor of astronomy at
Oxford. On his removal to this universi-
ty, he entered a master commoner of
Merton College ; the master and fellows
of" which appointed him junior reader of
Linacer’s lecture in 1631, and superior
reader in 1635. As he resolved to pub-
lish correct editions of the ancient astro-
nomers, agreeably to the statutes of the
founder of his professorship, that he
might acquaint himself with the discove-
ries of the Arabian astronomers, he be-
gan the study of the Arabic language
when he was above 40 years of age. Be-
fore he had completed that work he died,
in the year 1643, at 61 years of age.

Dr. Bainbridge wrote many works, but
most of them have never been published;
those that were published, were the three
following : »iz. 1. * An Astronomical De-
scription of the late Comet, from the 18th
of November, 1618, to the 16th of De-
cember following ;> 4to, London, 1619.
2. “Procli Sphazra, Ptolomzi de Hypo-
thesibus Planetarum Liber singularis.”
To which he added Ptolomy’s “ Canon
Regnorum.” He collated these picees,
with ancient manuscripts, and gave a Latin
version of them, illustrated with tigures,
printed in 4to, 1620. 3. * Canicularia.””
A treatise concerning the Dog-star, and
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the canicular days; published at Oxford,
in 1648, by Mr. Greaves, together with
a demonstration of the heliacal rising of
Sirius, the Dog-Star, for the parallel of
Lower Egypt. Dr.Bainbridge undertook
this work at the request of Archbishop
Usher, but he leftitimperfect ; being pre-
vented by the bréaking out of the civil
war, or by death.

There were a'so several dissertations
of his prepared for, and committed to the
press the year after his death, but the
edition of them was never completed.

BAIT, in fishing, a thing prepared to
take and bring fishes to. See AncLiNe.

BAITING isapplied to the act of small-
er or weaker beasts attacking and har-
rassing greater and sironger ones. Bulls
and bears are baited by mastiffs, or bull-
dogs. The practice of bull-baiting, and
other sports of the same kind, which can-
not be too strongly reprobated, may be
traced to an early period of our history.
In the twelfth century, it was a common
practice on every holiday. In the reign
of Henry V1II. many herds of bears were
maintained for the purpose of baiting.
Queen Mary had a great exhibition of
bear-baiting immediately after mass, with
which to _entertain her sister Elizabeth,
then a prisoner in Hatfield-House ; and
the same princess, soon after her acces-
sion to the throne, entertained the foreign
ambassadors with the baiting of bulls and
bears.  The ‘custom of bull-baiting was
most ingenionsly defended by Mr. Wind-
ham, in the House of Commons, in the
session of 1803, when a bill was brought
in to stop that inhuman practice. Whales
are baited by a kind of fish called oriz,
or killers, ten or twelve of which will
atttack a young whale at once, and not
leave him till he is killed.

BAKER, (Tromas) a mathematician
of some eminence, was born at llton, in
Somersetshire, in 1625. He entered up-
on his studies at Oxford, in 1640, where
he remained seven years. He was after-
wards appointed vicar of Bishop’s-Nym-
met in Devonshire, where he lived a stu-
dious and retired life for many years,
chiefly pursuing the mathematical scien-
ces; of which he gave a proof of his criti-
cal knowledge, in the book he published,
concerning the general construction of
biquadratic equations, by a parabola and
a circle; the title of which book at full
length is, * The Geometrical Key;’ or
the Gate of Equations unlocked: or a
new Discovery of the construction of all
Equations, howsoever effected, not ex-
ceeding the fourth degree; viz. of Linears,

BAK

Quadratics, Cubics, Biquadratics, and the
finding of all their roots.”

A little before his death, the Royal So-
ciety sent him -some mathematical que-
ries: to which he returned such satisfac-
tory answers, as procured the present of
amedal, with an inscription full of honour
andrespect. Mr. Baker died at Bishop’s-
Nymmet, 1690, in the 65th year of his
age.

BAKER, (HexrY) an ingenious and
diligent naturalist, was born in London
about the beginning of the 18th century.
He was brought up under an eminent
bookseller, but being of a philosophical
turn of mind, he quitted that line of busi-
ness soon after the expiration of his ap-
prenticeship,and took to the employment
of teaching deaf and dumb persons to
speak and write, &c. in which occupation,
in the course of his life, he acquired a
handsome fortune. For his amusement,
he cultivated various natural and philoso-
phical sciences, particularly botany, natu-
ral history, and microscopical subjects,
in which he especially excelled, having,
in the year 1744, obtained the Royal Socie-
ty’s gold medal, for his microscopical ex-
periments on the crystallizations and con-
figurations of saline particles. He pub-
lished various papers in the Transactions
of the Royal Society, of which he wasa
worthy member, as well as of the Society
of Antiquaries.

He was author of many pieces on vari-
ous subjects, the principal of which were,
his Treatise on the Water Polype, and
two treatises on the Microscope; viz.
¢ The Microscope made easy,” and “Em-
ployment for the Microscope,” which
have gone through several editions.

Mr. Baker married Sophia, youngest
daughter of the celebrated Daniel Defoe,
by whom he had two sons, who both died
before him. He terminated an honour-
able and useful life, at his apartments in
the Strand, on the 25th of November,
1774, being then upwards of 7V years of
age.

gBuum, a person whose occupation or
business is to prepare bread, or to reduce
meal of any kind, whether simple or
compound, into bread, biscuit, &c. Itis
not known when this very useful business
first became a particular profession. Ba-
kers were a distinct body of people in
Rome, nearly two hundred years before
the christian zra, and it is supposed that
they came from Greece. To these were
added a2 number of freemen, who were
incorporated into a college, from which
neither they nor their children were al-
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lowed to withdraw, They held their ef-
fectsin common, without enjoying any
power of parting with them. Each bake-
house had a patron, who had the super-
intendency of it ; and one of the patrons
had the management of the others, and
the care of the college. So respectable
were the bakers at Rome, that occasion-
ally one of the body was admitted among
the senators. Even by our own statutes,
the bakers are declared not to be handi-
crafts; and in London they are under the
particular jurisdiction of the lord mayor
and aldermen, who fix the price of bread,
and have the power of fining those who
do not conform to their rules. Bread is
made of flour, mixed and kneaded with
yeast, water, and a little salt. It is known
in London under two names, the white or
wheaten, and the household: these differ
only in degrees of purity : and the loaves
must be marked with a Wor H, orthe ba-
ker is liable to suffer a penalty. The pro-
cess of bread-making is thus described : to
apeck of meal are addeda handfulof salt,
a pint of yeast, and three quarts of wa-
ter, cold in summer, hot in winter, and
temperate between the two. The whole
being kneaded, willrise in about an hour:
it is then moulded into loaves, and put
into the oven to bake. The oven takes
more than an hour to heat properly, and
bread about three hours to bake. The
price of bread is regulated according to
the price of wheat: and bakers are di-
rected in this by the magistrates, whose
rules they are bound to follow. By these,
the peck-loaf of each sort of bread must
weigh seventeen pounds six ounces avoir-
dupois weight, and smaller loaves in the
same proportion. Every sack of flour is
to weigh two hundred and a half; and
from this there ought to be made, at an
average, twenty such peck loaves, or
eighty common quartern loaves. [f the
bread was short in its weight only one
ounce in thirty-six, the baker formerly
was liable to be put in the pillory; and
for the same offence he may now be fined,
at the will of the magistrates, in any sum
not less than one shilling, or more than
five shillings, for every ounce wanting;
such bread being complained of, and
weighed, in the presence of the magis-
trate, within twenty.four hours after it is
baked, because bread loses in weight by
keeping. It is said that scarcely any na-
tion lives without bread, or something as
a substitute for it. The Laplanders have
no corn, but they make bread of their
dried fishes, and of the inner rind of the
pine, which seems to be used not so much
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on account of the nourishment to be ob-
tained from it, as for the sake of having a
dry food.
that will keep thirty or forty years, and
the inhabitants esteem the old and stale
bread in preference to that which is newly
made. For their great feasts particular
care is taken to have the oldest bread;
so that at the christening of a child, for
instance, they have usually bread which
has been baked perhaps at the birth of
the father, or even grandfather. 1t is
made from barley and oats, and baked be-
tween two hollow stones. See Brscurr.

BALZENA, the whale, in zoology, a ge-
nus of the Mamimalia cluss, belonging
to the order of Cetz. The characters of
this genus are these : the balzna, in place
of teeth, has a horny plate on the
upper jaw,and a double fistula or pipe
for throwing out water. There are six
species : Balena bo-ops, the pike-headed
whale, has a double pipe in its snout,
three fins and a hard horny ridge on
its back. The belly is full of longitu.
dinal folds or rugz. It frequents the
northern ocean. The length of one taken
on the coast of Scotland, as remarked by
Sir Robert Sibbald, was forty six feet,
and its greatest circumference twenty.
This species takes its name from the
'shape of its nose, which is narrower and
sharper pointed than that of other whales.
One was taken a few years since near
Reedy Island in the Delaware river, and
was exhibited in Philadelphia. Balzna
musculus has a double pipe in its front
and three fins; the under jaw is much
wider than the upperone. It frequents
the Scotch coasts, and feeds upon her-
rings. Balena mysticetus, the common
or great Greenland whale, which has no
fin on the back. Thisis the largest of
all animals; it is even at present some-
times found in the northern seas ninety
feet in length, but formerly they were
taken of a much greater size, when the
captures were less frequent, and the fish
had time to grow, Such is their bulk
within the arctic circle ; but in the torrid
zone,where theyare less molested, whales
are still seen one hundred and sixty feet
long. The headisvery muchdisproportion-
ed to the size of the body, beiny one third
of the size of the fish; the underlip ismuch
broader than the upper. The tongue is
composed of a very soft spongy fat, ca-
pable of yielding five or six barrels of oil.
The gullet is very small for so vast a
fish, not exceeding four inches in width.
In the middle of the head are two orifi-
ces, through which it spouts water to a

In Norway they make bread— —
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vast height, and with a great noise, espe-
cially when disturbed or wounded ; the
eyes are placed towards the back of the
head, being the most convenient situation
for enabling them to see both before and
behind ; as also to see over them, where
their food is principally found. They are
guarded by eye-lids and eye-lashes, as in
quadrupeds ; and the animals seem to be
very shar;g;sighted. Nor is their sense of
hearing'if less perfection ; for they are
warned at'a great distance of any danger
preparing against them. It is true, in-
deed, that the external organ of hearing
is not perceptible, for this might only em-
barrass them in their natural element;
but as soon as the thin scarff’ skin is re-
moved, ablack spot is discovered behind
the eye, and under that isthe auditory ca-
nal that leads to a regular apparatus for
hearing. In short, the animal hears the
smallest sounds at very great distances,
and at all times, except when it is spout-
ing water, which is the time that the fish-
ers approach to strike it. What is called
whalebone adheres to the upper jaw, and
is formed of thin parallel laminz, some
of the longest four yards in length; of
these there are commonly 350 on each
side, but in very old fish more. They
breed only once in two years. Their
fidelity to each other exceeds whatever
we are told even of the constancy of
birds. Some fishers, as Anderson, in-
forms us having struck one of two whales,
a male and a female, that were in compa-
ny together, the wounded fish made a
long and terrible resistance; it struck
down a boat with three men in it, with
a single blow of its tail, by which all went
to the bottom. The other still attended
its companion, and lent it every assist-
ance ; till at last, the fish that was struck
sunk under the number of its wounds;
while its faithful associate, disdaining to
survive the loss, with great bellowing,
stretched itself upon the dead fish, and
shared its fate. The whale goes with
young nine or ten months, and is then
fatter than usual, particularly when near
the time of bringing forth. Tt is said that
the embryo, when first perceptible, is
about seventeen inches long, and white ;
but the cub, when excluded, is black, and
about ten feet long. She generally pro-
duces one young one, and never above
two  When she suckles her young, she
throws herself on one side on the surface
of the sea, and the young one attaches
itself to the teat. Nothing can exceed
the tenderness of the female for her off-
spring. Even when wounded, she still

clasps her young one; and when she
plunges to avoid danger, takesit to the
bottom ; but rises sooner than usual,to
give it breath again. The young ones
continue at the breast for a year, during
which time they are called, by the sailors,
short-heads. They are then extremely
fat, and yield above fifty barrels of blub-
ber. The mother at the same time is
equally lean and emaciated. 1In the year
1814, one of this species was killed, that
had made its way up the Delaware river,
and grounded in shoal water near the
falls ; it proved to be a young one, and
was exhibited in Philadelphia. Balena
physalus, or fin fish, is distinguished from
the common whale by a fin on the back,
placed very low and near the tail. The
length is equal to that of the common
kind, but much more slender. 1t is fur-
nished with whalebone in the upper jaw,
mixed with hairs, but short and knotty,
and of little value. The blubber also in
the body of this kind is very inconsidera-
ble. These circumstances, added to its
extreme fierceness and agility, which ren-
der the capture very dangerous, cause
the fishers to neglect it. The natives of
Greenland, however, hold it in great
esteem, as it affords a quantity of flesh,
which, to their palate, is very agreeable.
The lips are brown, and like a twisted
rope; the spout hole is seemingly split in
the top of its head, through which it
blows water with much more violence,
and to a greater height, than the common
whale. The fishers are not very fond of
seeing it, for on its appearance the others
retire out of those seas. It feeds on her-
ring and small fish. Inoffensive as the
whale is, it is not without enemies. There
is a small animal of the shell-fish kind,
called the whale-louse, that sticks to its
body, as we see shell sticking to the foul
bottom of a ship. This insinuates itself
chiefly under the fins; and whatever ef-
forts the great animalmakes, it stillkeeps
its hold, and lives upon the fat, which it
is provided with instruments to arrive
at. The sword-fish, however, is the
whale’s most terrible enemy. At the
sight of this little animal, thé whale
seems agitated in an extraordinary wan-
ner, leaping from the water as f with
affright: whenever it appears, the whale
perceives it at a distance, and flies from
it in the opposite direction. The whale
has no instrument of defence, except the
tail ; with that it endeavours to strike the
enemy; and a single blow taking place
would efiectually destroy its adversary ;
but the sword-fish isas active as the other
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is strong, and easily avoids the stroke ;
then bounding into the air, it falls upon
its enemy, and endeavours not to pierce
with its pointed beak, but to cut with its
toothed edges. The sea all aboutis soon
dyed with blood, proceeding from the
wounds of the whale; while the enor-
mous animal vainly endeavours to reach
its invader, and strikes withits tail against
the surface of the water, making a report
at each blow louder than the noise of a
cannon. There is still another powerful
enemy to thisfish, whichis called the oria,
or killer. A number of these are said to
surround the whale in the same manner
as dogs get round a bull. Some attack it
with their their teeth behind ; others at-
tempt it before : until at last the great
animal is torn down, and its tongue is said
tobe the only part they devour whenthey
have made it their prey. But of all the
enemies of these enormous fishes, man is
the greatest; he alone destroys more in a
year than the rest in an age, and actually
has thinned their numbers in that part of
the world where they are chiefly sought.
At the first discovery of Greeunland,
whales, not being used to be disturbed,
frequently came into the very bays, and
were accordingly killed almost close to
the shore ; so that the blubber, being cut
off, was immediately boiled into oil on the
spot. The ships, in those times, took in
nothing but the pure oil and the whale-
bone, and all the business was executed
in the country; by which means a ship
could bring home the product of many
more whales, than she can according to
the present method of conducting this
trade. The fishing also was then so plen-
tiful, that they were obliged sometimes
to send other shipsto fetch off the oil
they had made, the quantity being more
than the fishing ships could bring away.
But time and change of circumstances
have shifted the situation of this trade.
‘The ships coming in such numbers from
Holland, Denmark, Iamburg, and other
northern countries, all intrudersupon the
English, who were the first discoverers
of Greenland, the whales were disturbed;
and gradually, as other fish often do, for-
saking the place, were not to be killed so
near the shore as before ; but are now
found, and have been so ever since, in
the openings and space among the ice,
where thiey have deep water, and where
they go sometimes a great many leagues
from the shore. The whale-fishery be-
gins in May, and continues all June and
July : but whether the ships have good
or bad success, they must come away,
and get clear of the ice, by the end of
VOI., 11,
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August. There are several whale fishe-
ries on the coast of the United States, and
two or three of these animals are taken
annually as far south as Great Egg Har-
bour. Seec Plate I. Pisczs, fig. 5. WraLs
FisHERY. |

BALE, in commerce, is said of mer-
chandizes packed up in cloth, and cord-
cd roundvery tight,in orderto keep them
from breaking, or preserve them from
the weather. Most of the merchandize
capable ofthis kind of package, designed
for fairs’ or exportation, ought to be in
bales, and too much care cannot be taken
in packing them, to prevent their being
damaged. - The bales are always to be
marked and numbered, that the mer-
chants to whom they belong may easily
know them.

BALE goods, among the English mer-
chants, are all such as are imported or
exported in bales; but the French give
that name to certain hardwares, and other
sort of merchandise, which come to Paris,
and are commonly made by bad work-
men, of indifferent materials.

BALISTES, in natural history, a genus
of Branchiostegous fishes. The generic
characters are : teeth eight in each jaw,
of which the two anterior ones are longer,
and three lateral ones on each side more
obtuse ; body compressed; abdomen
carinated ; skin tough, often reticulated
by scale-like divisions. There are 24
species; of which we shall mention the
following, viz. the B. monoceros, or uni-
corn file-fish, which is often two feet long
or more ; the body is of an oval shape,
and possesses the power of inflating at
pleasure the sides of the abdomen, by
means of a pair of bony processes within
that part; the skin is every where cover-
ed with minute spines, and the general
colour is grey, inclining to brown on the
upper parts, and varied with irregular,
dusky, subtransverse undulations and
spots : immediately over the head, just
above their eyes, isa strong, single, re-
curved spine, of considerable length, and
serrated on the hind part : both fins and
tail are of a pale brown colour, the latter
being marked by afew dusky bars. This
fish is a native of the Indian and Ameri-
can seas, feeding chiefly on crustaceous
and testaceous marine animals. It is said
to be a poisonous fish. B, vetula, or an-
cient file-fish, is likewise denominated
the old wife fish, a name which it is sup-
posed to have obtained from the appear-
ance of the mouth when viewed in front,
as well as from the slightly murmuring
noise which it utters when first taken. B.
maculatus, spotted file-fish, is of an oval

Q
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shape; its length is about eighteen or
twenty inches, sometimes as much as two
feet ; colour pale violet; skin strongly
marked into lozenge-shaped reticulations;
first dorsal fin three-rayed ; the first very
strong; ventral spines rough, and but
slightly projecting ; tail somewhat con-
vex in the middle of the outline, with
falcated tops; whole body dorsal, and
anal fin marked with numerous round
blue spots. Native of the Indian and
American seas. B. undulatus, or black
file-fish, is a native of the Indian seas, ob-
served first about the shores of Sumatra
by the enterprizing and highly merito-
rious traveller Mungo Park. From the
mouth to the base of the pectoral fins
run three red lines, and the body is ob-
liquely undulated by twelve lines of the

same colour. Some fish of this genus are.

called Trigger-fish, from the circum-
stance of the firstray of the dorsal fin be-
ing fixed by the second, when elevated to
a perpendicular position, like the trigger
ofa gun; this ray cannot be restored to
its oblique position without first inclining
the second ray, which by a peculiar me-
chanism, acts as a prop. See Plate H.
Pisces, fig. L.

BALL, in the military art, compre-
hends all sorts of bullets for fire-arms,
from the cannon tothe pistol.

Cannon-balls are made of iron; mus-
ket-balls, pistol-balls, &c. are of lead.
The experiment has been tried of iron
balls for pistols and fusees, but they are
Jjustly rejected, not only on account of
their lightness, which prevents them
from flying straight, but because they
are apt to furrow the barrel of the pistol,
&c.

Cannon-balls are always distinguished
by their respective calibres : thus,

(42 6.68

32 6.10

24 5.54

18 ” 5.04

12 { pound ball the } 4.40

For a 4 9 pdiameter is 3 4.00
6 3.49

B 277

2 2.42

L3 L1.92

Baty and socket is an instrument made
of brass, with a perpetual screw, so as to
move horizontally, vertically, and ob-
liquely ;: and is generally used for the
managing of surveying instruments, and
astronomical instruments.

BALILAD, in music, formerly a little
history told in.verse, and sung to the harp
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or viol, either by the author himself, or
the jongleur, whose profession it was to
follow the bard and sing his works.
About a century since the word ballad
began to imply abrief, simple, tale, con-
veyed in three or four verses, set to a
short and familiar air, in which sense it
is now understood.

BALLANCE, or Baranck, in mecha-
nics, one of the simple powers, which
serves to find out the equality or differ-
ence of weightin heavy bodies. See Mz-
CHANICS.

BALLANCE of trade, a term applied to
the money ballance to be paid by one na-
tion trading and carrying on business
with another. So far as the articles mu-
tually exported and imported pay for each
other, there is no ballance ; buton which
ever side the exports fall shortin their
amount, that nation is said to have the
ballance of trade against it. See TRADE.

Bairance, hydrostatical. See Hypro-
STATICS.

BaLLance of a clock or watch. See
Crock-work and WATCH-WORK.

BaLLANCE, 0, in sea-anguage, to con-
tract a sail into a narrower compass, and
the term is applied particularly to the
mizen of a ship, and the main sail of those
vessels in which it is extended by a boom.
The operation of balancing the mizen is
performed by lowering the yard a little,
then rolling up a small portion of the sail
at the upper corner, and lashing it about
one-fifth down towards the mast. A boom-
sail is ballanced by rolling up a portion of
the clue, or lower aftermost corner, and
fastening it strongly to the boom.

BALLAST, a quantity of stones, gravel,
or sand, laid in a ship’s hold, to make her
sink to a certain depth into the water,
and sail upright, rendering her of a pro-
digious weight. The ballast is sometimes
one-quarter, one-third, or one half; ac-
cording to the difference of the bulk of
the ship. Flat vessels require the most
ballast. Ships are said to be in ballast,
when they have no other loading. Mas-
ters of vesselsare obliged to declare the
quantity of ballast they bear, and to un-
load it at certain places. They are pro-
hibited unloading their ballast in havens,
roads, &c. the neglect of which prohibi-
tion has ruined many excellent ports.
All ships and vessels taking in ballast on *
the river Thames are bound to pay the
corporation of the Trinity-house, for
every ton carried to any ship in the coal
trade, 1s. and for every other British ship,
1s. 3d. For every ton carried to any
foreign ship, 1s. 7d. The Trinity-house
employ men, and regulate them, and their
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lighters are to be marked. Theart of bal-
lasting, as it is called, consistsin placing
the centre of gravity, so as neither to be
too high nor too low, too far forward nor
toofar aft, and that the surface of the
water may nearly rise to the extreme
breadth amidship, and ;thus the ship will
be enabled to carry a good sail, incline
butlittle, and ply well to the windward.

BALLET, in music, a theatrical repre-
sentation of some tale or fable, told in
dance, or metrical action, accompanied
with music. The artist who invents and
superintends the rehearsal and perform-
ance of the ballet is called the ballet-
master.

BALISTA, in antiquity, 2 military ma-
chine, used by the ancients in besieging
cities, to throw large stones, darts, and
Jjavelins.

It resembled our cross-bows, though
much larger, and superior in force.

From this engine stones of a size not
less than mill-stones were thrown with so
great a violence, as to dash whole houses
in pieces at a blow. 1t is described thus:
around iron cylinder was fastened be-
tween two planks, from which reached a
hollow square beam, placed crosswise,and
fastened with cords, to which were added
screws : at one end of this stood the en-
gineer, who put a wooden shaft with a
bighead into the cavity of the beam:
this done, two men bent the engine by
drawing some wheels : when the top of
the head wasdrawn to the utmost end of
the cords, the shaft was driven out of the
balista, &c.

BALLOON, or BarLox, in a general
sense, signifies any spherical hollow body,
of whatever matter it be composed, or
for whatever purposes it be designed.

Thus, with chemists, balloon denotes a
round-short-necked vessel, used tore-
ceive what is distilled by means of fire ;
in architecture, a round globe on the top
of a pillar; and among engineers, a kind
of bomb made of pasteboard, and played
off in fire-works, either in the air orin the
water, in imitation of a real bomb, Bal-
loon, in the French paper trade, isa term
for a quantity of paper, containing 24
reams. It is also the name of a sort of
brigantine used in the kingdom of Siam.

BaLrooN. See AEROSTATION.

BALLOTA, in botany, a genus of the
Didynamia Gymnospermia class and or-
der. Natural order of the Verticillatz,
or Labiatz. Essential character: calyx
salver-shaped, five-toothed, ten-streaked:
corollaupper-lip crenate, concave. There

aresix species. B, Nigrais the black or
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stinking horehound, a hairy plant, with
an upright brownish stem, about two feet
in height. 1Itis a perennial plant, com-
mon in most parts of Europe, in waste
places and hedges, flowering in July. It
is recommended in hysterical cases. In
Gothland it is an universal remedy for cat-
tle ; but the Swedish plant is probably
not the same as ours. The European
sorts, being common stinking weeds, are
never introduced into gardens.

BALLS, or BaLLETs, 1n heraldry, a fre-
quent bearing in coats of arms, usually
denominated, according to their colours,
bezants, plates, hurts, &c.

BALM, or Baum, in botany. See Me-
LISSA.

BALNEUM, a term used by chemists
to signify a vessel filled with some matter,
as sand, water, or the like, in which ano-
ther is placed that requiresa more gentle
heat than the naked fire.

BALSAM, or Native Barsaw, an oily,
resinous, liquid substance, flowing either
spontaneously, or by means of incision,
from certain plants of sovereign virtue in
the cure of several disorders.

The term balsam, or balm, was origin-
ally confined to a thick fragrant juice, ob-
tained from the amyris Gileadensis, and
afterwards applied by chemists to all sub-
stances which possessed the same degree
of consistence and a strong smell, whe-
ther natural or artificial. The word bal-
sam originally implied a substance pos-
sessing a certain degree of fluidity : but
now there are two classes of balsams; the
one fluid, and the othersolid and brittle,
A balsam, then, is a substance, which pos-
sesses the general properties of a resin ;
but which, when heated or digested in
acids, yields a portion of benzoic acid.
See BENZoIN,

Chemists, in general, have considered
them as combinations of aresin with ben-
zoic acid; but Mr. Hatchet has made it
probable, that the acid is formed at the
time of its separation. They are insolu-
ble in water; but when boiled in that
liquid, often give out a portion of benzoic
acid.  Alcohol and ether dissolve them
readily. The strong acids, likewise, dis-
solve them, and during the solution, a por-
tion of benzoic acid is separated. Nitric
acid, in some cases, evolves likewise
traces of prussic acid. The alkalies act
upon them nearly as onthe resins. They
may be divided into two classes; namely,
liquid and solid balsams.

Liguid balsams. The liquid balsams
at present known are five in number;
namely, ;
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4 1,0pobalsamum. 4. Peru.
2. Copaiva. 5. Styrax.
3. Tolu.

1. Opobalsamum, or balm of Gilead.—
This'balsam is obtained from the amyris
Gileadensis, a tree which grows in Ara-
bia, especially near Mecca. It is so much
valued by the Turks, that it is seldom or
never imported into Europe. We are
of course ignorant of its composition. It
it is said to be at first turbid and white,and
of astrong aromatie smell, and bitter,
acrid, astringent taste ; but by keeping
it becomes limpid and thin, and its colour
changes first to green, then to yellow, and
at last it assumes the colour of honey,and
the consistence of turpentine. It is also
very tenacious and glutinous, stieking to
the fingers, and may be drawn into long
threads. The mode of-ascertaining the
purity of this balsam at Cairo and Mecca
is, to drop it into a cup of clear cold wa-
ter; if it remain in one place on the sur-
face, it is of little or no value, but if it ex-
tend itself like a skin over the whole sur-
face, (and this skinis even, and almost
transparent, and may be taken off the
water with a hair,) it is of great worth.
The balsam of Gilead principally comes
from Arabia Petrza, from whence the
Arabs carry it to Mecca for sale during
the stay of the caravans from Egypt and
Turkey. It grows also in the Holy Land,
but not without much culture and atten-
tion, whereas in Arabiait grows without
cultivation. Itis the produce of a species
of the amyris, rising to the height of the
pomegranate tree, to which it has a
great resemblance, both in its branches
and flowers. See Amynis. The balsam
is obtained by incision during the sum-
mer months, flowing over in a viscous
juice, called Opobalsamum. Itis white
when it comes from the tree, and changes
first to a green, and afterwards to a gold
colour.

2. Copaiva.—This balsam is obtained
from the Copaifera Officinalis; a tree
which grows in Sonth America, and some
of the West Indian islands, It exudes
from incisions made in the trunk of the
tree. The juice thus obtained i$ trans-
parent, of a yellowish colour, ‘an agreea-
ble smell, a pungent taste, at first of the
consistence of oil, but it gradually be-
comes as thick as honey. Tts specific
gravity is 0.950. When mixed with wa-
ter and distilled, there comes over with
the water a very large portion of volatile
oil. The oil ceases to come over before
all the water has passed into the receiv-
er. The residuum of course consists of
two substances; namely, the watery por-

tion, and a greyish yellow substance,
lying at the bottom of the vessel, which,
on exposure to the air, dries, ani be-
comes brittle and transparent. When
heated it melts, and possesses the cha-
racters of aresin. Nitric acid acts upon
this balsam with considerable energy.
When one part of the balsam is mixed
with four parts of nitric acid and two
parts of water, and heated, a yellowish so-
lution is formed, similar to the original
balsam, butdarker. When distilled, there
comes over with the liquid that passes
into the receiver an apple-green oil,
which lines the helm of the retort. The
nature of the residue was not examined.
When treated with sulphuric ‘acid, it
yields a portion of artificial tannin. Whe-
ther this balsam yields benzoic acid, has
not been ascertained : its properties are
rather against the probability of its doing
so. Indeed it bears a striking resem-
blance to turpentine in many respects;
and ought, along with it, to constitute a
class of bodies intermediate between vo-
Iatile oils and resins, to which the name
of turpentine might be given.

3. Balsam of Tolu—This substance is
obtained from the Toluifera balsamum, a
tree which grows in South America. The
balsam flows from incisions made in the
bark. It comesto Europe insmall gourd
shells. It is of areddish brown colour
and considerable consistence, and when
exposed to the air it becomes solid and
brittle. Its smell is fragrant, and con-
tinues so even after the balsam has be-
come thick by age. When distilled with
water, it ‘yields very little volatile oil.
butimpregunates the water strongly with
its taste and smell. A quantity of ben-
zoic acid sublimes, if the distillation be
continued. Mr. Hatchett found it solu-
ble in the alkalies, like the rest of the
balsams. When he dissolved it in the
smallest possible quantity of lixivium of
potash, it completely loses its own odour
and assumes a most fragrant smell, some-
what resembling that of the clove {pink.
¢ This smell,” Mr. Hatchett observes,
“ s not fugitive, for it is still retained by
a solution which was prepared in June,
and has remained in an open glass during
four months.’> When digested in sul-
phuric acid, a considerable quantity of
pure benzoic acid sublimes. When the
solution of itin this acid is evaporated to
dryness, and the residuum treated with
alcohol, a portion of artificial tannin is ob-
tained ; the residual charcoal amounts to
0. 54 of the original balsam.

4. Balsam of Peru is obtained from the
Myroxylon Peruiferum. The tree is full
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of resin, and the balsam is obtained by
boiling the twigs in water. It has the
cons;stency of honey, a brown colour, an
agreeable smell, and a hot acrid taste.
‘When boiled with water for some time,
the liquid separated by the filter reddens
vegetable blues, and deposits crystals of
benzoic acid on cooling. The water con-
tains no othersubstance. When distilled
with water, it yields a very small quantity
of reddish limpid oil. A saturated solu-
tion of carbonate of soda forms with this
balsam a thick mass. When diluted with
water, and heated,a portion is dissolved.
The solution, when saturated with sul-
phuric acid, deposits crystals of benzoic
acid. One part of the balsam, treated
with one part of potash dissolved in four
parts of water, formed an opaque solu-
tion, which gradually separated into two
portions : the uppermost, a clear oil, with
some grey flakes at its lower surface ;
the undermost, a dark brownish red
opaque solution. This last solution, when
saturated with sulphuric acid, Iet fall a
resinous-like substance, dissolved by boil-
ing, while benzoic acid crystallized. Ni-
tric acid acts upon the balsam with ener-
gy, and gives it an orange yellow colour,
when assisted by heat. When distilled
with a sufficient quantity of this acid di-
luted, the liquid in the receiver smells of
bitter almonds. When this balsam is
treated with sulphuric acid, artificial tan-
nin is also'formed, and the residual char-
coal amounts to no less than 0.64 of the
original weight of the balsam,

5. Styrax.—This is a semifluid juice,
said to be obtained from the Styrace offi-
cinale, a tree which growsin Virginia,
Mezxico, andsome other parts of America.
It is prepared in the island Cobrass, in
the Red Sea, from the bark ofa tree call-
ed rosa mallos by the natives, and consi-
dered by botanists as the same with the
American species. The bark of this tree
is boiled in salt water to the consistence
of bird-lime, and then put into casks.
Bouillon la Grange has published an ac-
count of its properties. Its colour is
greenish, its taste aromatic, and its smell
agreeable. Tt is easily volatilized by heat.
‘When treated with water, benzoic acid
is dissolved. Tt is totally soluble in alco-
hol, except the impurities.. When cx-
posed to the air, it becomes harder, and
absorbs oxygen. When distilled, it yields
an acidulous water, having the odour of
benzoic acid, a limpid colourless hot oil,
a solid coloured oil, benzoic acid, and a
mixture of carbonic acid and carburetted

hydrogen. The charcoal is light, and con- *
tains some oil.

Solid balsams. The solid balsams at_
present known are only three in number;
namely, 5

1. Benzoin. 3. Dragon’s blood.’
2. Storax.

1. Benzoin.—This substance is the pro-
duce of the styrax benzoe, 2 tree which
grows in Sumatra, &c. and which hasbeen
described by Dr. Dryander. Benzoin is
obtained from this tree by incision ; a tree
yielding three or four pounds. It is a
solid, brittle substance, sometimesin the
form of yellowish white tears, joined to-
gether by abrown substance, and some-
times in the form of a brown substance,
not unlike common rosin. It has a very
agreeable smell, which is increased by
heating the benzoin. It has little taste.
Its specific gravity is 1.092. Alcoholdis-
solves it when assisted by a gentle heat,
and forms a deep yellow solution, inclin-
ing to reddish brown. When this solu-
tion is diluted with water, the benzoin
precipitates in the form of a white pow-
der. It is precipitated also by muriatic
and acetic acids, but not by the alkalies.
A few drops of sulphuric acid likewise
precipitate the benzoin ; but an additional
quantity re-dissolves it, and forms a li-
quid, of the colour of port wine. ~Nitric
acid acts with violence on benzoin, and
converts it into an orange-coloured mass.
When assisted by heat, the acid dissolves
the benzoin; and as the solution cools,
crystals of benzoic acid gradually sepa-
rate. Mr. Hatchett ascertained, that by
this process a quantity of artificial tannin
is formed. Sulphuric acid dissolves ben-
zoin, while benzoic acid sublimes; the
solution is at first a deep red. By conti-
nuing the digestion, a portion of artificial
tannin is formed, and the charcoal evolv-
ed amounts to 048 of the benzoin dis-
solved. Acetic acid dissolves 'benzoin
without the assistance of heat. ‘When
heat is applied, the solution, as it cools,
becomes turbid; owing to the separation
of benzoic acid. Benzoin is dissolved by
aboiling lixivium of the fixed alkaliess
adark brown solution is formed, whic
becomes turbid after some days exposure
to the air. Ammonia likewise dissolves
benzoin sparingly.

2. Storax.—This is the most fragant
of all the balsams, and is obtained from
the styrax officinalis, a tree which grows
in the Levant, anditis said also in Italy.
Sometimes it is in the state of red tears :
and this is said to be the state in which
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it is obtained from the tree. But common
storax is in large cakes, brittle, but soft
to the touch, and of a reddish brown co-
Iour. Itdissolvesin alcohol.

3. Dragon’s blood.—This is a brittle
substance, of a dark red colour, which
comes from the East Indies. There are
two sorts of it; one in small oval drops,
or tears, of afine deep red, which be-
comes crimson when the tears are reduc-
ed to powder; the other is in larger
masses, some of which are pale red, and
others dark. It is probably obtained from
different kinds of trees; the calamus draco
is said to furnish most of what comes
from India. The draczna draco and the
pterocarpus draco are also said to furnish
it. Dragon’s blood is brittle and taste-
less, and has no sensible smell. Water
does notact upon it, but alcohol dissolves
the greatest part, leaving a whitish red
substance, partially acted upon by water.
The solution has a fine deep red colour,
which stains marble, and the stain pene-
trates the deeper the hotter the marble is.
It dissolves also in oils, and gives them a
deep red colour also. When heated, it
melts, catches flame, and emits an acid
fume similar to that of benzoic acid. When
digested with lime, a portion of it be-
comes soluble in water, and itacquires a
balsamic odour.

Bausad. See Paanmacy.

BALSAMINA, in botany. See Impa-
TIENS.

BALSAMITA, in botany, a genus of
the Syngenesia Equalis class and order.
Receptacle naked ; calyx imbricate. Four
species, found in Crete, Nice, Barbary,
and Italy.

BALTIMORA, in botany, so named by
Linnzus, in honour of Lord Baltimore, a
genus of the Syngenesia Polygamia Ne-
cessaria class and order. Natural order,
compositz oppositifoliz: corymbiferz,
Jussieu. Essential character: calyx cy-
lindric, many-leaved; ray of the corolla
five-flowered ; receptacle chaffy. One
species, B. recta, which is a native of Ma-

, ryland; anannual plant, about two feet
high ; it flowers in June and July.

BAMBOE, or Bamsovu, a plant in the
Indies which multiplies very much by
its root, from which springs a branchy
tuft, after the manner of the European
reeds. It is of the largest kind of cane,
and decreases gradually to the top, where
it bears a blossom like our reeds. The
bamboe is a species of arundo. See
ARUNDO

The bamboo-cane grows naturally al-
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most every where within the tropical re-
gions; it is common in many parts of
Asia, as China, Cochin-China, Tonquin,
Cambodia, Japan, Ceylon, the Peninsula
of [ndia, and the islands. This useful plant
has been long introduced into the West
Indies. There are some fine specimens
of bamboo in the Botanical Garden at Li-
verpool. Scarcely any plant serves for
more useful purposes than the bamboo,
where it grows naturally. In the East
Indies, great use is made of it in building,
and the houses of the meaner people are
almost entirely composed of it. Bridges
are also made of it, masts for their sailing
vessels, boxes, cups, baskets, mats, and a
great variety of other utensils and furni-
ture. Paper is also made from it by
bruising and steeping it in water, and
thus forming it into a pulp. Itis the com-
mon fence for gardens and fields, and is
frequently used as pipes for conveying
water. The leaves are generally put
round the chests of tea which are sent to
Europe from China, as package fastened
together so as to form a kind of mat.
The tops of the tender shoots are fre-
quently pickled in the West Indies. In
the cavities of the bamboo is found, at
certain seasons, a concrete white sub-
stance, which the Arabian physicians hold
in high estimation.

BAN, in law, a public notice, applied
particularly to the publication of intend-
ed marriages, which must be done on
three several Sundays previously to mar-
riage, that if any shew just cause against
such marriage, they may have an oppor-
tunity to set forth their objectiouns.

BANARA, in botany, a genus of the
Dodecandria Monogynia class and order.
Natural order, columniferz ; tiliace, Jus-
sieu. Essential character: calyx six-
parted, permanent ; corolla six-petalled ;
germ seated on a glandule ; stigma head-
ed ; berry globose, one-celled, and many-
seeded. One species, B. guiannois, a tree
of ten feet or more in height, and about
seven inches in diameter, with a greyish
bark, and a whitish light wood : a native
of the island of Cayenne; flowering in
May, and bearing fruit in July.

BANDAGE, in surgery, a fillet, a roller,
or swathe, used in dressing and binding
up wounds, restraining dangerous hz-
morrhages, and in joining fractured or
dislocated bones. See SURGERTY.

BANDEROLL, a little flag in form of a
guidon, extended more in length than
breadth, used to be hung out on the masts
of vessels, &c.
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BANE, in law, destruction, as he who
is the cause of another man’s death is
said to be le bane, that is a malefactor.
Bracton.

BANERET. See BANNERET.

BANIAN days, a sea term among
sailors, to signify those days in which they
have no meat. It was probably derived
from the practice of the Banians, which
see.

BANIANS, a religious sectin the em-
pire of the Mogul, who believe a metemp-
sychosis, and will therefore eat no living
creature, nor even kill noxious animals ;
but endeavour to release them when in
the hands of others.

The Banians are said to be so fearful of
having communication with other nations,
that they break their cups, if one of a dif-
ferent religion has drank out of them, or
even touched them. Itis said, thatif they
happen to touch one another, they purify
and wash themselves before they eat, or
enter their own houses. They carry,
hanging to their necks, a stone called
tamberane, as big as an egg, and perfo-
rated in the middle, through which run
three strings ; this stone, they say, repre-
sents their great god, and upon that ac-
count they have great respect shewn
them by all the Indians.

BANISHMENT is the ‘quitting of the
realm : there are two kinds of it, one vo-
luntary, called abjuration, and the other
upon compulsion, for some offence. By
the habeas corpus act no subject of this
realm, who is an inhabitant of England,
Wales, or Berwick, shall be sent prisoner
into Scotland, Ireland, Jersey, Guernsey,
or place beyond seas, where they cannot
have the protection of the common law;
for by it every Englishman may claim a
right to abide in his own country so long
as he pleases, and not be banished or dri-
ven from it but by sentence of the law.

BANISTERIA, in botany, named after
the Rev. John Banister, a curious botanist,
who lost his life in the search of plants in
Virginia; a genus of the Decandria Tri-
gynia class and order. Natural order,
trihilate malphigiz. Essential charac-
ter: calyx five-parted, with melliferous
pores at the base on the outside; petal
roundish with claws ; stigmas leaf shap-
ed; seedsthree-winged, with membranes.
There are 24 species, all of which are in-
habitants of very hot climates, chiefly in
America, from Brazil to Louisiana, par-
ticularly the islands. They are shrubs,
mostly with twining stems, adorning the
woods with the beauty of their flowers,
and the variety of their opposite leaves.
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They cannot be preserved in England

unless they are keptina bark stove. They

are propagated by seeds, which must.
be procured from the countries where

they grow naturally. The seeds must

be fully ripe, and put into sand or earth,

in which they should be sent to England,
otherwise they will not grow : when they
arrive they should be immediately sown
in pots; and if it happen in autumn or
winter, the pots should be plunged into a
hot-bed of tanner’s bark, and secured
from frost and wet till spring, when
they must be removed to a fresh hot-bed,
which will bring up the plants; butif
they should not appear the first year,
the pots should be preserved to the next
spring, as the plants may come up then.
When the plants appear, they must be
treated like other tender plants from the
same countries.

BANKS, in commerce,are of three kinds,
viz. banks of deposit, banks of discount, and
banks of circulation. Banks of depoesit have
been instituted, 1st, with a view of afford-
ing security against the loss of money
by pillage or fire ; 2dly, for the purpose
of affording facilities to commercial trans-
actions, by substitutnig a transfer on the
books of the bank, in the place of the
actual payment in coin of the sums to be
expended ; and 3dly, for the purpose of
establishing a circulating medium equiva-
lent to coin of a standard weight, as de-
scribed below in relation to the bank of
Amsterdsm. Banks of discount, are insti-
tutions possessed of capitals, which, with
the money placed on deposit, are employ-
ed in thediscounting of promissory notes,
bills of exchange, and other securities.
Banks of circulation, in addition to the
loan of their capitals, issue promissory
notes, payable on demand, for such an ad-
ditional amount as the circulation of their
neighbourhoods will easily bear, without
rendering themselves liable to more de-
mands than the specie in their coffers
can atany time discharge. Most banks,
particularly in the Umited States, are
banks of circulation, and are there almost
exclusively owned by incorporated bo-
dies, chartered for the purpose by their
respective states. In England, the great
mass of banks are the establishments of
one or a few individuals.. The facilities
which banks afford to commerce, added
to the benefits which the countries in
which they are situated derive from the
substitution of a paper medium for one of
coin, are such as have induced the prin-
cipal nations of Europe and elsewhere to
patronise and authorise their establish-
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ments. The bank of Venice wasestab-
lished as early as about the year 1157, the
bank of Genoa in 1345, the bank of Am-.
sterdam in 1609, the bank of Hamburg
in 1619, the bank of Rotterdam in 1635,
the bank of England in 1694, the bank of
Scotland in 1695, the bank of Francein
1716, the bank of North Americain 1781,
and the bank of the United States in 1791.

The bank of JAmsterdam was solely a
bank of deposit. The chief design of its
institution was, to establish a currency,
which having a relation to the intrinsic
value of coins, without regard to the clip-
ped, worn, and consequently depreciated
currency then in common use, should
maintain a permanent equivalency with
the standard money of the country. Its
capital consisted of the ‘“ deposits made
by merchants and others of coins, as well
foreign as domestic, light or standard,
for the éntrinsic value of which, without
regard to their denominative value, they
received a credit on the books of the
bank, transferable at pleasure; and as, by
law, all bills of exchange for 600 guilders
and upwards were payable in bank money,
a sound currency, favourable to the ex-
changes of the city, was regularly main-
tained. For a particular account of this
bank, see Smith’s Wealth of Nations,
Book iv. chap. iii.

Bank of the United States. The first
institution which bore this title was incor-
porated by act of congress on the 25th
day of February 1791, with a charter to
continue until the 3d of March 1811. Its
capital was ten millions of dollars, of
which two millions was specie, and six
millions funded debt bearing 6 per cent.
interest, subscribed by individuals, bo-
dies corporate, &c. The remaining two
millions was subscribed by the govern-
ment, and paid for by a loan made to it
by the bank. It had branches at Boston,
New-York, Baltimore, Washington, Nor-
folk, Charleston, Savannah, &nd New-Or-
leans, at each of which places thebusiness
of the branch, denominated the office of
discount and deposit, was conducted by
a president and twelve directors, who
were annually chosen by the twenty-five
directors ofthe mother bank “located at
Philadelphia. A considerable portion of
the stock of this bank was eventually held
by Europeans, a circumstance highly be-
neficial to the country, as the investments
thus made constituted a permanent loan
of capital to the nation. The plan of this
bank was projected by Alexander Hamil-
ton, the first secretary of the treasury af-
ter the organization of the government.
Towards the expiration of its charter,
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strenuous exertions were made by the
stockholders, and other friends of the in-
stitution, to obtain a renewal of it, but it
was refused by congress, and the bank
was compelled to wind up its concerns.
This it progressed in by a gradual diminu-
tion of its loans, and a simultaneous divi-
sion of its capital; and the result, as faras
it has been ascertained, has proved satis-
factory to the proprietors and to the pub-
lic. At this period, (September 1816) af-
ter the whole of the original capital of ten
millions has been paid, a balance due the
bank of near 400,000 dollars remains un-
collected, and upwards of 240,000 dollars
of notes remain yetin circulation. Should
all their debts be collected, a surplus
fund of 600,000 dollars will be in the
hands of the trustees. The dividend of
this bank, from its institution toits close,
averaged about 81 per cent. per annum.

Tle second Bank of the United States
was incorporated by act of congress on
the 10th of April, 1816; with a charterto
extend until the 3d day of March 1836, of
which the following are the principal
outlines. Capital 35 millions of dollars,
divided into shares of 100 dollars each, to
consist of 7 millions of specie, 21 millions
of the 6 per cent. funded debt of the Uni-
ted States (or an equivalent in 3and 7
per cent. stock) to be subscribed by indi-
viduals, corporations, or states, and 7 mil-
lions of stock bearing five percent. inter-
est to be subscribed by the government.
The whole, except the sum subscribed by
the government, to be paid ininstaiments
as follows, viz. 30 per cent. at the time of
subscribing, of which five percent. tobe
in coin; 35 per cent. at the expiration of
six months, of which 10 per cent. to
be in coin,and 35 per cent. at the expi-
ration of twelve months from the time of
subscribing, of which 10 per cent. to be
The bank to be managed by twen-
ty-five directors, 5 of whom are to be ap-
pointed by the president and senate, and
twenty to be chosen by the stockholders
annually, on the first Monday in January.
The president of the bank to be appoint-
ed annually by amajority of the board of
directors. No stockholdertobe entitled to
more than 30 votes. The bank neverto be
in debt over and above its deposit money,
more than 35 millions of dollars, and to
be allowed the privilege of establishing
branches upon certain conditions. No
note to be issued for a less amount than
five dollars. The notesof the bank to be
received in all payments to the United
States, unless otherwise directed by act of
congress. The bank, in case of refusal to
pay its notes or deposit money agreeably
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to contract, to be liable to an interest of
12 per cent. per annuur during the sus-
pension. A bonus of 1,500,000 dollars
tobe paid to the government for the char-
ter, which is declared to be exclusive.

In pursuance of the provisions of the
act incorporating the bank, the books
were opened by the commissioners ap-
pointed for the purpose, at the principal
city or town of each of the states, on the
first of July, 1816. The result was, a de-
ficiency of subscriptions to the amount of
3,044,800 dollars, which, upon the re-
opening of the books at Philadelphia, on
the 26th day of August following, was
readily supplied. The first election for
directors is to take place at Philadelphia,
the seat of the bank, on the 28th day of
October, and it is expected that the bank
will go into operation prior to the first of
January, 1817.

All the banks in the United States, ex-
cept those of the New England States,
suspendedspecie payments in the months
of August or September, 1814, and have
not yet (Sept. 1816,) resumed them, al-
though it is probable that such an ar-
rangement will be effected on or before
the 1st of July, 1817.

BANK of England, was projected by
Mr. W. Paterson, a merchant, who, in
conjunction  with others, arranged the
establishment, for which, with some diffi-
culty, they obtained the sanction of par-
liament. "The charter was executed July
27, 1694, and was granted for the term of
twelve years, the corporation being then
determinable on a year’s notice. The ori-
ginal capital subscribed was 1,200,0007.
which they lent to government at 8 per
cent. interest, with an allowance of 40001
perann.for their expenses of management.

In less than two years from its esta-
blishment the company was involved in
much difficulty, from the bad state of the
silver coin, and the great discount to
which all public securities had fallen ;
the impossibility of getting a sufficient
supply of cash during the re-coinage re-
duced them to the necessity of paying
their notes by small instalments, and of
issuing bonds bearing interest, in ex-
change for their cash notes. These dif-
ficulties, however, were overcome by pru-
dent management, and the responsibility
and reputation of the bank became fully
established. The term of the charter
was, in 1706, extended to five years be-
yond the original period, inconsideration
of the company having undertaken to cir-
culate for government excliequer bills to
the amount of 1,500,060/, and it has since
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been further extended at different times,
viz.

In 1709 to 1st of August 1732 —
A L1742

wWesHR s ¥ |

1742 0L L. 1764
1763 1786
1781 . 1812
1800 . 1833

On all these occasions the company
have either paid a considerable sum, or
advanced a greater amount by way of
loan to government, as a consideration
for the renewal of their exclusive privi-
leges, and for the advantages they derive
form acting as the agents for government
in all money transactions of any impor-
tance. Their chief privilege consists in
the prohibition of all other companies or
partnerships of more than six persons,
from issuing bills or notes payable on
demand, or for any time less than six
months.

The total permanent debt due from go-
vernment to the bank is 11,686,800, bear-
ing 3 per cent. interest ; but the capital
stock of the company is 11,642.400.. on
which they pay a dividend of 10 per cent.
per ann. to the proprietors.

The notes of the bank of England are
the representative of money in all the
commercial transactions of London andits
vicinity, and from the vast magnitude of
the paymentsin which they are employed,
the total amount in circulation, which, till
within a few years was never made pub-
lic, was generally thought to be much
greater that it has since appeared to have
been. The totalamountof bank notes in
circulation on the 25th of February, 1787,
was 8,688,570 which, on the 25th of Fe-
bruary, 1793,hadincreased to 11,451,180/,
Soon after this period the temporary an-
nual advances which the bank had long
been accustomed to make to government
were increased; while an advance in the
price of gold, in consequence of the great
exportation of coinand bullionto Germany
and Ireland, greatly reduced the quantity
in the hands of the bank, and consequent-
ly rendered it impracticable to maintain
the same amount of notes in circulation. .
An alarm of invasion, in the beginning of
the year 1797, greatly increased thede-
mands on the bank fyn' cash, and it was
deemed necessary for the government to
interfere and authorise a suspensionof pay-
ment in cash for bank notes, for a limited
period : the continuance of the suspension
was at first renewed annually, and after.
wards till the return of peace. In order
to supply a substitute for coin for making
small payments, the bank issued neotes ef

R
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24 and 11 each, and as the demand for
notes of this description has increased,
the total amount of bank notes in circu-
tation has become considerably greater
than previous to the suspension of issuing
cash, viz.

On the 1st of Feb. 1805, 7.18,397,880
PSRRI R T1806, TNT208,870
G oA e el e L1808, 416;621,390

From the reports of the secret commit-
tee appointed in 1797 to investigate the
affairs of the bank, it appeared, that on
the 25th of February, in that year, there
was a balance of 3,826,903l andfon the
11th of November a balance of 3,857,5501.
in favour of the company; their profits
since must have been greater than while
they were obliged to maintainalarge stock
of cash to answer their notes, which has
enabled them to make several occasional
dividends to their proprietors, and at La-
dy-day, 1807, to raise their usual dividend
from 7 per cent. which it had been for
the last 19 years, to 10 per cent.

The profits of the company arise from
the interestreceived from government on
the permanent debt, and on their annual
advances on exchequerbills and treasury
bills of exchange ; from their allowance
for receiving the contributions to loauns,
and for paying the dividends on the pub-
lic funds; from dealing in bullion, and
discounting mercantile bills of exchange,
and other sources of less importance.

The concern is under the management
ofa governor, deputy governor,and twen-
ty-fourdirectors, whoare elected annually.
5000 bank stock entitles the proprietor to
a vote at the general courts, and no pro-
prietor is entitled to more than one vote
for any sum whatever.

BaNK of Scotland, was established under
the superintendance of Mr. W. Paterson,
from whom the plan of the bank of Eng-
land originated. It waserectedby anact
of the parliament of Scotland in 1695,
and although its capital stock was only
1,200,0007 Scots, or 100,000/ sterling, it
was soon found very beneficial to the
commerce of North Britain. In 1774
they were authorised to increase their
capital 1,200,000L Scots, or 100,000L. ster-
ling ; and in 1784 another addition was
made of the same amount. By an act
passed in 1792, they were empowered to
double the existing capital, which thus
became equal to 600,000Z sterling, and in
1774 a further addition was made, equal
to 400,000%. sterling ; the total capital thus
became 12,000,000l Scots, or 1,000,000,

sterling. Thecompany is under the ma-
nagement of a governor, adeputy gover-
nor,twelve ordinary directors, and twelve
extraordinary directors. '

BaNk, Royal of Scoiland, was estab-
lished by charter in 1727, with a capital
of 151,0007. sterling. The public reve-
nues of Scotland are paid into this bank,
and it is under the management of a go-
vernor, deputy governor, and sixteen di-
rectors.

BaNk of Ireland, was established in the
year 1781. The original capital was only
600,000.. and the company’s privileges
were determinable on twelve month’s
notice after the 1st of January, 1794.
Previous to this period the capital was
increased to 1,000,000L. and the term ex-
tended to the 1st of January, 1816; and
by asubsequent act they were empower-
ed to augment their capital to 1,500,000,
In the original act by which this bank was
established, it was directed that they
should not borrow or give security by
bill, bond, note, covenant or agreement,
under their common seal or otherwise,
for any sum exceeding their capital ; and
a clause to a *similar purport, though not
in the same precise words, was included
in the subsequent acts. Since the sus-
pension of payment in cash, however, the
total amount of the notes of the bank of
Ireland in circulation has been greatly
increased, so that on the 1st of January,
1797, they amounted only to 621,9171. 6s.
4d. including bank post bills, whereas on
the 1s1 of February, 1806, the amount of
their notes of 5I. value and upwards was
1,676,118. 11s.24d. and of notes under
50 value 811,4541. 10s. 9d. making toge-
ther 2,487,5731 1s. 1144.

The bank receives interest at 5 per
cent. from the government, on their per-
manent and temporaryloans; and an al-
lowance for managementof such part of
the public debt as has been made trans.
ferable at the bank of Ireland.

BaNK, in natural history, denotes am
elevation of the ground, or bottom of the
sea, so as sometimes to surmount the sur-
face of the water, or, at least, to leave the
water so shallow, asusually not to allow a
vessel to remain afloat overit.

In this sense, bank amounts to much
the same with flat, shoal, &c. There are
banks of sand, and others of stone, called
also shelves, or rocks. In the North sea,
they also speak of banks of ice, which are
large pieces of that matter floating.

A long narrow bank is sometimes call-
ed arib.

The bank, absolutely so called, or the
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main bank, or great bank, denotes that
of Newfoundland, the scene of the cod
fishery.

It is called the great bank, not only by
reason of its vast extent, being, accord-
ing to the English computation, 200 miles
long, and, according to the French, 100
leagues, or 300 miles ; but also on ac-
count of several lesser banks near it,
where cod are also caught.

Bauks, on the sea coast, are usually
marked by beacons, or buoys, and in
charts they are distinguished by little
dots, as ridges of rocks are by crosses.
An exact knowledge of the banks, their
extent, and the depth of water on them,
make a most essential part of the science
of a pilot, and master of a ship ; if the
vessel be large, and draw much water,
great attention will be necessary to kee
clear of the banks; on the contrary, if it
be small, the same banks afford a sure
asylum, where it may brave the largest
and stoutest vessels, which dare not fol-
low it here. By means of this barrier
many small craft have escaped their ene-
mies,

BaNK, in vessels which go with oars, is
used for the bench where the rowers are
seated; popularly called by our seamen
the thaught.

. In this sense we read of banks of gal-
lies, of galeasses, of galliottes, of brigan-
tines, and the like.

The Venetian gondolas have no banks;
for the watermen row standing.

The common gallies have 25 banks,
that is, 25 on each side, in all 50 banks,
with one oar to each bank, and four or
five men to each oar.

The galeasses have 32 banks on a side,
and six or seven rowers to a bank.

BANKAFALET, a game at cards,
which being cut into as many heaps as
there are players, every man lays asmuch
money on his own card as he pleases ;
and the dealer wins or loses as many as

his card is superior or inferior to those

of the other gamesters.

The best card is the ace of diamonds;
the next to it, the ace of hearts: then the
ace of clubs; and, lastly, the ace of
spades ; and so of the rest of these suits
in order, according to their degree.

The cheat lies in securing an ace, or
any other sure winning card ; which are
somehow marked, that the sharper may
know them.

BANKER, a person who traffics and
negociates in money, who receives and
remits money from place to place, by
commission from correspondents, or by
means of bills or letters of exchange.
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In Prance it is not requisite that a man
be amerchant, in order to carry on bank-
ing; for that trade is permitted to all
sorts of persons, even to foreigners, so
far as relates to foreign banking, or deal-
ing by exchange.

InItaly, the trade of a banker does not
derogate from nobility, which is the rea-
son why most of the younger sons of the
quality apply themselves to that employ-
ment, in order to support their families
The monied goldsmiths in the reign of
king Charles the Second first acquired
this name.-

The Romans had two sorts of bankers,
whose office was much more extensive
than that of the bankers among us; theirs
being that of public affairs, in whom
were united the functions of a broker,
agent, banker, and notary, managing the
exchange, taking in money, assisting in
buying and seiling, and drawing the writ-
ings necessary on all these occasions.

BANKRUPT, a trader, whom misfor-
tune or extravagance hasinduced to com-
mit an act of bankruptcy. The benefit
of the bankrupt laws is allowed to none
but actual traders, or such as buy and
sell, and gain a livelihood by so doing.

Requisites to constitute a trading, the
merchandising, or buying and seiling,
must be of that kind, whereby the party
gains a credit upon the profits of an un-
certain capital stock. Manufacturers, or
persons purchasing goods or raw materi-
als to sell again, under other forms, or
meliorated by labour; as bakers, brew-
ers, butchers, shoemakers, smiths, tan-
ners, tailors, &c. are also within the sta-
tutes.

The following description of persons
are not within the statutes of bankruptcy;
viz. proprietors or persons having an in-
terest in land, if buying and selling, to
whatever extent, for the purposes of dis-
posing merely of the produce and profits
of such land ; graziers and drovers ; own-
ers of coalmmes, working and selling
the coals; owners or farmers of alum
rocks ; farmers who make cheese for
sale; or those who sell cider made from
apples of their own orchard.

In all such cases, and others of a simi-
lar nature, where the several materials are
purchased, and even some kind of manu-
facture exercised ; yet, as this is the ne-
cessary and customary mode of receiving
the benefit arising from the land, such
persons are not held to be traders within
the statutes; nor are persons buying and
selling bank stock or government securi-
ties. Buying or selling, only, will neither
singly constitute trading; neither will a



X BANKRUPT.

single act of buying and selling, or draw-
ing, or redrawing bills of “exchange,
merely for the purpose of raising money
for private occasions, and not with a view
to gaina profit upon the exchange. Be-
inga part-owner in a ship, barge, or wag-
gon, does not constitute a trader ; nor
holding a share orinterest in a joint stock
with others who trade, unless he share in
the profit and loss upon the disposition of
the capital. The merchandise must also
be general, and notin a qualified manner
only, as victuallers orinnkeepers; school-
masters ; commissioners of the navy, who
victual the fleet by private contract; the
King’s butler, steward, or other officers;
officers of excise or custom ; sutlers of
the armies; butlers; stewards of inns of
court; clergymen ; &c. asacting in such
capacities merely, are not liable to be
made bankrupts; the buying and selling
in such cases not being general, butin
the exercise of particular employments.
Neither, upon the same principle, are
receivers of the king’s taxes, or persons
discounting exchequer bills. If the par-
ties above enumerated, however, bring
themselves within the bankrupt lawsin
any other respect, they will be liable to
their operation, although they should
evidently not profit by trading, or such
trading should be illegal ; although the
trading should not be wholly carried on
in England, buying only in England, and
selling beyond sea. Any person, native,
denizen, oralien, residing in any part of
the British dominions, or in foreign coun-
tries, though never a resident trader in
England, yet, if he be a trader, and on
coming to England commit an act of
bankruptcy, he will be subjectto the
bankrupt laws.

No one can be a bankrupt, on account
of any debt which he is not compeilable
by law to discharge, as infants or married
women. And if a single woman be a
trader, and committing any act of bank-
ruptey, afterwards marry, a commission
issued against her after such marriage
cannot be supported. But, according to
the custom of London, where a married
woman is sole trader, she is held liable to
a (iommission of bankruptcy, like a feme
sole, -

Acts of bankruptcy. Departing the
realm. This must be done with intent
to defraud or delay creditors; whenitap-
pears that there was no such intention, it
will not be a departure within the mean-
ing of the statutes.

Departing from the dwelling-house.
Such departure must also be with intent

to defraud and delay créditors; for the
departure with anintent to delay hes
heen held insufficient, without an actual
delay of some creditors,

Beginning to keep the house, the being
denied to a creditor, who calls for money ;
but an order to be denied is not enough,
without an actual denial, and that also to
a creditor who has a debt demandable at
the time.

Voluntary arrest, not only for a ficti-
tious debt, but even for a just one, if done -
with the intent to delay creditors, is an
act of bankruptey.

Suffering outlawry, with an intent to
defraud the creditors; but this will not
make a man a bankrupt, if reversed be-
fore issuing a commission, or for default
of proclamations after it, unless such out-
lawry were originally fraudulent.

Escaping from prison. Being arrest-
ed for a just debt of 100l or upwards,
and escaping against the consent of the
sheriff.

Fraudulent procurement of goods to be
attached or sequestered.

A fraudulent execution, though void
against creditors, is not within the mean-
ing of the words attachment, or seques-
tration, used in the statute ; because they
relate only to proceedings used in Lon-
don, Bristol, and other places.

Making any fraudulent conveyance.
Any conveyance of property, whether
total or partial, made with a view to de-
feat the claims of creditors, is a fraud,
and, if it be by deed, is held to be an uct
of bankruptcy.

A conveyance by a trader of all his ef-
fects and stock in trade by deed, to the
exclusion of any one or more of his cre-
ditors, has been ever held to be an act of
bankruptcy.

A mortgage (amongst other things) of
all the stock in trade of a tradesman, was
held to be an act of bankruptcy, as being
an assignment of all the stock in trade,
without which he could carry on no busi-
ness.

A conveyance by a trader, of part of
his effects to a particular creditor, car-
ries no evidence whatever of fraud, un-
less made in contemplation of bank-
ruptey.

Beingarrested for debt, lying in prison
two months, or more, uponthat or any
other arrest, or detention im prison for
debt, will make the party a bankrupt
from the time of the first arrest; but
where the bail is fairly put in, and the
party at a future day surrenders. in dis-
charge of his bail, the two months are
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computed from the time of the surren-
der.

BANKRUPTCY, proceedings of, under
a commission. The Lord Chancellor is
empowered to issue a commission of bank-
rupt, and is bound to grant it as a matter
of right. By 5 Geo. IL c. 30, no commis-
sion can issue, unless upon the petition of
a single creditor, to whom the bankrupt
owes a debt, which shall amount to 1U0Z
the debt of two or more, being partners,
shall amount to 150/ and of three or more
to 2004

If the debt against the bankrupt amount
to the sum required, it is not material,
though the creditor should have acquired
it for less.

If a creditor to the full amount, before
an act of bankruptcy committed, receive,
after notice of the bankruptcy, a part of
his debt, such payment, beingillegal, can-

not be retained, and the original debt re--

mains in force, and will support a com-
mission.

The debt must be a legal, and not an
equitable one, and if the legal demand be
not in its nature assignable, the assignee
cannot be the petitioning creditor, as the
assignee of a bond.

If the creditor, for a debt at law, have
the body of his debtor in execution, he
cannot at the same time sue out a com-
mission upon it; that being, in point of
law, a satisfaction for the debt.

Of opening tbe commission. When the
commissioners have received procf of the
petitioning creditor’s debt, the trading,
and act of bankruptcy, they declare and
adjudge the party a bankrupt. They are
authorised to issue a warrant, under their
hands and seals, for the seizure of all the
bankrupt’s effects, books, or writings, and
for that purpose to enter the house, or
any other place belonging to the bank-

t.

guch debts only can be proved under a
commission, as were either debts cer-
tainly payable, and which existed at the
time of the bankruptcy,or which,although
origmally contingent, yet, from the con-
tingency happening before the bankrupt-
cy, were become absolute. 1n every case
the amount of the debt must be precisely
ascertained.

Time and method of proving. Credi-
tors were formerly prectuded from prov.
ing after four months, but the court now,
except in cases of gross negligence, al-
lows them to come in at any time, whilst
any thing remains to be disposed of. The
usual proof required, is the oath of the
creditor himself, eitherin person, or by

affidavit, if he live renote from the place
of meeting, or reside in foreign parts. 5
Geo. II. At -

Corporations, or companies, are gene-
rally admitted to prove by 'a treasurer,
elerk, or other officer duly authorized.

Of the assignees. Immediately after
declaration of the bankruptey, the com-
missioners are to appoint a time and place
for the creditors to meet and choose as-
signees ; and are directed to assign the
bankrupt’s estates and effects to such per-
sons as shall be chosen by the major part
in value.

The powers and duties of assignees are
principally those of collecting the bank-
rupt’s property, reducing the whole into
ready money, and making distribution as
early as possible. One assignee is not
answerable for the neglect of another.
Assignees, if they act improperly, are not
only liable at law to the creditors for a
breach of trust, but may be removed on
account of misbehaviour, &c. by petition-
ing the Lord Chancellor. Upon the re-
moval of an assignee, he is directed to
Jjoin with the remaining one in assignment
to the latter and new assignee.

Provisions for wife, children, &c. By
the statute of Elizabeth, the commission-
ers may assign any lands, &c. that the
bankrupt shall have purchased jointly
with his wife, and the assignment shall be
effectual, against the bankrupt, his wife,
or children; but this shall not extend to
conveyances made before the bankruptcy
bona fide, and not to the use of the bank-
rupt himself only, or his heirs, and where
the party to the conveyance are not privy
to the fraudulent purposes to deceive the
creditors,

Examination of the baunkrupt.. By the
5th Geo. II. the commissioners are em-
powered to examine the bankrupt, and
all others, as well by parole, as by inter-
rogations in writing. The said statute
requires the bankrapt to discover all his
estate and effects, and how, and to whom,
and in what manner, on what considera-
tion, and at what time, he has disposed of
them; and all books or papers, and wri-
tings relative thereto, of which he was
possessed or interested, or whereby he or
his family may expect any profit, 2dvan:
tage, &c. and on such examination he shall
deliver up to the commissioners all his
effects,(except the necessary wearing ap-
parel of himself, his wife, and children,)
and all books, papers, and writings, rela-
ting thereto.

With respect to his privileges from ar-
rest. By the above act, the bankrupt
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shall be free from all arrest in coming to
surrender, and from his actual surrender
to the commissioners, for and during the
42 days, or the further time allowed to
finish his examination, provided he was
x{ot in custody at the time of his surren-
der.

Books and papers. By 5 Geo. II. c. 30,
the bankrupt is entitled, before the expi-
ration of the 42 days, or enlarged time,
to inspect his books and papers, in the
presence of the assignees, or some per-
son appointed by them, and make such
extracts as he shall deem necessary.

Power of commissioners in ‘case of con-
tumacy. The statutes empower the com-
missioners to enforce their authority by
commitment of the party, in the following
cases: persons refusing to attend on the
coinmisstoncrs’ summons ; refusing to be
examined, or to be sworn, or to sign and
subscribe their examination; or not fully
answering, to the satisfaction of the com-
missioners.

Of the certificate. By the 5 Geo. II.
a bankrupt surrendering, making a full
discovery, and in all things conforming to
the directions of the act, may, with the
consent of his creditors, obtain a certifi-
cate.

1f the commissioners certify his confor-
mity, and the same be allowed by the
Lord Chancellor, his person, and what-
ever property hie may afterwards acquire,
will be discharged and exonerated from
all debts owing by him at the time he be-
came a bankrupt. But no bankrupt is
entitled to the benefit of the act, unless
four parts in five, both in number and va-
lue, of his creditors, who shall be credi-
tors for not less than 20L respectively,
and who shall have duly proved their
debts under the commission, or some
other person duly authorized by them,
shall sign the certificate.

Of the dividends. The assigneesare al-
lowed four months, from the date of the
commission, to make a dividend; and
should apply to the commissioners to ap-
point a meeting for that purpose, or they
may be summoned by them, to shew cause
why they have not done so.

Allowance to the bankrupt. Every
bankrupt surrendering, and in all things
conforming to the directions of the act,
shall be allowed S per cent. out of the nett
produce of his estate, provided, after such
allowance, it be suflicient to pay his cre-
ditors ten shillings in the pound, and that
the said five per cent. shall not in the
whole exceed 200.. Should his estate in
like manner pay twelve shillings and six-
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pence in the pound, he shall be allowed
seven and an half per cent. so as not to
exceed 2507 and if his estate pay fifteen
shillings in the pound, he shall be allowed
ten per cent. so as not to exceed 300
But the bankrupt is not entitled to such
allowance till after a second dividend;
nor can he be entitled to it till he has
received his certificate.

Of the surplus. The commissioners
are, on request of a bankrupt, to give a
true and particular account of the appli-
cation and disposal of his estate, and to
pay the overplus, if any, to the bankrupt.

Of superseding commissions. Commis-
sions may be superseded for the want of a
sufficient debt of the petitioning credi-
tor; or because he was an infant ; or for
want of sufficient evidence of the trading
or act of bankruptcy; or in cases ot
fraud ; or by agreement or consent of the
creditors.

Joint commissions. Partners are liable
to a joint commission, or individually,
against each ; but a joint and separate
commission cannot, in point of law, be
concurrent. A joint commission must
include all partners; if there be three
partners, and one of them an infant, there
can neither be a commission against the
three, nor against the other two.

Felony of bankrupts. If any person,
who shall be duly declared a bankrupt,
refuse, within 42 days after notice left at
his place of abode, and in the London
Gazette, to surrender himself to the com-
missioners, and to fully disclose and dis-
cover all his estate and effects, real and
personal, and all transferrences thereof,
and also all books, papers, and writings,
relating thereto, and deliver up to the said
commissioners all such estate and eflects,
books, papers, &c. as are in his power ;
(except his necessary wearing apparel,
&ec.) or in case he shall conceal or em-
bezzle any part of his estate, real or per-
sonal, to the value of 20/. or any books of
accounts, papers, -or writings, relating
thereto, with intent to defraud his credi-
tors, being lawfully convicted thereof, by
judgment or information, shall be ad-
Jjudged guilty of felony, without benefit
of clergy, and his goods divided amongst
his creditors. :

BANKSIA, in botany, so called in ho-
nour of Sir Joseph Banks, who first dis-
covered it in his voyage with Captain.
Cook; agenus of the Tetrandria Mono-
gynia class and order. Natural order of
Ag regatz. Protez,Jussieu. Essential
character: calyx four-cleft, inferior; co-
rolla four-parted; tube very short ; bor-
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der very long, linear, lanceolate; anthers
sessile in the cavity of the partsof the co-
rolla ; capsule two-seeded, one (or two)
celled, two-valved. There are eiglit spe-
cies. Thisgenus is nearly allied to Pro-
teaand Embothrium in appearance and
character, but is sufficiently distinguish-
ed from both in the fruit. It boasts some of
the most specious plants that have been
discovered inthe South Seas, and even in
the known world. Those with solitary
flowers and one-celled capsules form a
separate genus, which Dr. Smith names
Salisburia. Some of the species have
flowered and seeded here; they have not
yetbeen increased any other way but by
seeds. These, and the plants in general
from the South Seas, are hardy, consider-
ing their climate, and may be treated
pretty much in the same manner with the
Cape plants. They covet abundance of
air, and flourish best near the front of the
dry stove.

BANN, in military affairs, a proclama-
tion made in the army, by beat of drum,
sound of trumpet, &c. requiring the strict
observance of discipline, either for the
declaring a new officer, or punishing an
offender.

BANN of the empire, an imperial pro-
scription, being a judicial punishment,
wherewith such as are accessary to ‘dis-
turbing the public peace are judged un-
worthy of the immunities and protection
of the empire, and are out.lawed or ba-
nished, &c.

BANNER, denotes eitherasquare flag
or the principal standard belonging to a
prince.

BANNERET, an ancient order of
knights, or feudal lords, who, possessing
several large fees, led their vassals to bat-
tle under their own flag, when summon-
ed thereto by the king.

This order is certainly most honoura-
ble, as it never was conferred but upon
some heroic action performed in the field.
Anciently, there being but two kinds of
knights, great and little, the first were
called bannerets, the second bachelors ;
the first composed the upper, the second
the middle nobility.

The form of the banneret’s creation is
this; on a day of battle the candidate pre-
sented hisflag to the king or general,
who, cutting off the train orskirt there-
of, and making it a square, returned it
again; the proper banner of bannerets,
who, from hence, are sometimes alled
knights of the square flag.

The late Sir William Erskine, on his re-
turn from the continent,in 1764, was made
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a knight banneret, in Hyde Park, by his
present Majesty, in consequence of his
distinguished conduct at the battle of —
Emsdorf. But he was not acknowledged
as such in this country, because the cere-
mony did not take place where the en-
gagement happened. Captain Trollope,
of the royal navy, is the last created
knight banneret.

BANNISTERIA, in botany, a distinct
genus of plants, according to Linnzus,"
but accounted only a species of Clematis
by other botanists.

It belongs to the Decandria Trigynia
class; its flower consists of five very
large, orbicular petals; and its fruit is
composed of three unilocular capsules,
running into long ale.

BANTAM work, a kind of painted or
carved work, resembling that of Japan,
only more gaudy.

Bantamwork is of less value among
connoisseurs, though sometimes prefer-
red by the unskilful to the true Japan
work. Formerly it was in more use and
esteem than at present, and the imitation
of it much practised by our japanners.

There are two sorts of Bantam, as well
as of Japan work ; as, in the latter, some
are flat, lying even with the black, and
others high or embossed ; so, in Bantam
work, some is flat, and others in-cut, or
carved into the wood, as we find in many
large screens; with this difference, that
the Japan artists work chiefly in gold and
other metals, and the Bantam generally
in colours, with asmall sprinkling of gold
here and there.

BAPTISM, in matters of religion, the
ceremony of washing, by which a person
is initiated into the christian church.

Biprrsm, in the sea-language, a cere-
mony inlong voyages on board merchant
ships, practised both on persons and ves-
sels who pass the tropic or line for the
first time. The baptising the vessels is
simple, and consists only i washing them
throughout with sea,water; that of the
Ppassengers is more mysterious. The old-
estof the crew that haspassed the tropic,or
line, comes with his face blacked, a gro-
tesque cap on his head, and some sea-
book in his hand, followed by the rest of
the seamen dressed like himself, each
having some kitchen utensil in his hand,
with drums beating. He places himself
on a seat on the deck, at the foot of the-
mainmast. Atthe tribunal of this mockma-
gistrate, each passenger not yet initiated
swears he will take care thesame ceremo-
ny be observed, whenever he is in the
like circumstances: then, by giving a little
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money by way of gratification, he is dis-
charged with a little sprinkling of water,
otherwise he is heartily drenched with
streams of water, poured upon him ; and
the ship-boys are inclosed in a cage, and
ducked at discretion. The seamen, on
the baptising a ship, pretend to a right of
cutting off the break head, unless re-
deemed by the captain.

BAPTISTS, or ANTIPEDOBAPTISTS,
in church history, a considerable sect,
who are distinguished from other Chris-
tians by their opinions respecting bap-
tism, and who maintain that the ordinance
must be administered by the immersion
of adults, and not by the sprinkling of in-
fants. Such they say is the meaning of
the word gaw?:(w: theycall to their aid
a variety of passages of scripture, none of
which are however so decisive as to put
the controversy to rest. And though it
is certain that adults were baptised in the
carliest periods of the christian system,
thereis no proof that .infants were not
admitted to the ordinance. It is notfor
us to enter into this controversy, which
has been cut short by some other Chris-
tians, who maintain that baptism was in-
tended only for the converts to the Chris-
tian faith,and was not to be repeated upon
the children of believers. Hence, many
persons in the present day do not think
it necessary to baptise theirchildren, nor
advise them to submit to it when they
have attained to years of maturity. As
the ordinance, when conducted with so-
lemnity and liberality, is truly impressive,
and asit does not occur to every one to
witness such a scene during their lives,
we shall extract anaccount of one per-
formed in the neighbourhood of Cam.
bridge, and which has been well de-
scribed by the late excellent Mr. Robin-
son, whose name will live, when the dis-
tinction of sects and parties shall be ob-
literated from the Christian church, and
when the only profession of faith will be
that in the divine mission of the founder ;
happy day, when no man shall be exclu-
ded from the right hand of fellowship,
because he cannot believe in dogmas of
self-created censors, and who cannot join
in the ceremonies, for which there is no
direct sanction in the New Testament.

“ Not many years ago, at Whittlesford,
seven miles fromCambridge, forty-cight
persons were baptised in that ford of the
river from which the village takes its
name. At ten o’clock, of a very fine
morning in May, about 1500 people of
different ranks assembled together. At
half past ten in the forenoon, the late Dr.

Andrew Gifford, Fellow of the Society of
Antiquaries, Sublibrarianof the British
Museum, and Teacher of a Baptisi Con-
gregration in Eagle-steet, London, as-
cended a moveable pulpit,in alarge open
court-yard, near the river, and adjoining
to the house of the lord of the manor.
Round him stood the congregation; peo-
Fle onhorseback,in coachesand in carts,
ormed the outside semicircle ; many
other persons sitting in the roorms of the
house, the sashes being open, all were
uncovered, and there was a profound si-
lence. The doctor first gave out a hymn,
which the congregation sung. Then he
prayed. Prayer ended, he took out a
New Testament, and read histext. ¢ I
indeed baptise you with water unto re-
pentance.” He observed, that the force
of the preposition had escaped the notice
of the translators, and that the true read-
ing was—* I indeed baptise or dip you in
water, at or upon repentance ;”” which
sense he confirmed by the 41st verse of
the 12th of Matthew, and other passages.
Then he spoke, as most Baptists do on
these occasions, concerning the nature,
subject, mode, and end ofthis ordinance.
He closed, by contrasting the doctrine of
infant sprinkling with that of believers’
baptism, which being a part of Christian
obedience, was supported by divine pro-
mises, on the accomplishment of which
all good men might depend. After ser-
mon, he read anotherhymn, and prayed,
and then came down. Then the candi-
dates for baptism retired to prepare
themselves. About half an hour after,
the administrator, who that day was a ne-
phew of the doctor’s, and admirably
qualified for the work, in a long blacé
gown of fine baize, without a hat, with a
small New Testament in his hand, came
down to the river side, accompanied by
several Baptist ministers and deacons of
their churches, and the persons to be
baptised. The men came first, two and
two, without hats, and dressed as usual,
except that instead of coats, each had on
along white baize gown, tied round the
waist witha sash. Such as had no hair,
wore white cotton or linen caps. The
women followed the men, two and two,
all dressed neat, clean, and plain, and
their gowns white linen ordimity. It was
said that the garments had knobs of lead
atthe bottom to make them sink. Each had
a long light silk cloak hanging loosely
over fier shoulder, a broad ribbon tied
over her gown beneath‘the breast, and a
hat on her head. They all ranged them-
selves around the administrator at the
water side. A great number of specta-
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tors stood on the bank of the river on
both sides; some had climbed and sat on
the trees; many sat on horseback and in
carriages, and all behaved with a decent
seriousness, which did honour to the
good sense and the good manners of the
assembly, as well asto the free constitu-
tion of thiscountry. First the adminis-
trator read an hymn, which the people
sung ; then he read that portion of scrip-
ture which is read in the Greek church
on the same occasion, the history of the
baptism of the eunuch, beginning at the
23d verse, and ending with the 39th.
About ten minutes he stood expounding
the verses, and then taking one of the
men by the hand, he led him into the wa-
ter, saying, as he went, ‘see, here is wa-
ter, what doth hinder? If thou believest
with all thine heart, thou mayest be bap-
tized.” When he came to a sufficient
depth, he stopped, and with the utmost
composure, placing himself on the left
hand of the man, his face being towards
the man’s shoulder, he put hisright hand
between his shoulders behind, gathering
into it a little of the gown for hold: the
fingers of the left hand he thrusted under
the sash before, and the man putting his
two thumbs into that hand, he locked all
together by closing his hand. Then he
deliberately said, ¢ I baptize thee in the
name of the Father,and of the Son, and
of the Holy Ghost ;* and while he uttered
these words, standing wide, he gently
leaned him backward and dipped him
once. Assoon as he had raised him, a
person in a boat, fastened there for the
purpose, took hold of the man’s hand,
wiped his face with a napkin, and led
him a few steps to another attendant,
who then gave hisarms, walked with him
to the house, and assisted him to dress.
There were many such in waiting, who,
like the primitive susceptors, assisted
during the whole service. The rest of
the men followed the first, and were bap-
tized in like manner. After them, the
women were baptized. A female friend
took off at the water side the hat and
cloak. A deacon of the church led one
to the administrator, and another from
him; and a woman at the water side took
each as she came out of the river, and
conducted her to the apartment in
the house, where they dressed them-
selves. When all were baptized, the ad-
ministrator coming up out of the river,
and standing at the side, gave a short ex-
hortation on the honour and the pleasure
of obedience to divine commands, and
then with the usual benediction dismiss-
€d the assembly. About half an hour af-
VOL.II:
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ter, the men newly baptized, having dress:
edthemselves, went from their room into
a large hall in the house, where they-
were presently joined by the women,
who came from their apartments to the
same place. Then they sent a messen-
ger to the administrator, who was dress-
ing in his apartment, to inform him they
waited for him. He presently came, and
first prayed for a few minutes, and then
closed the whole by a short discourse on
the blessings of civil and religious liberty,
the sufficiency of scripture, the pleasures
of a good conscience, the impertance of
a holy life, and the prospect of a blessed
immortality. Thisthey call a public bap-
tism.”

The baptists in England form one of
the three denominations of protestant
dissenters, and are divided into Particu-
lar and General : the former are Calvinis-
tical and Trinitarians ; the latter are Ar-
minians, and some very few Arians, but
the greater part are Unitarians, with re-
gard to the person of Christ, considering
him as man, the son of Joseph and Mary:

BAR, in courts of justice, an inclosure
made with a strong partition of timber,
where the counsel are placed to plead
causes. It is also applied tothe benches,
where the lawyers or advocates are seat-
ed, because anciently there was a bar to
separate the pleaders from the attornies
and others. Hence, ourlawyers, whoare
called to the bar or licensed to plead, are
termed barristers, an appellation equiva.
lent to licentiate in other countries.

Bag, in law, a plea of a defendant,
which is said to be sufficient to destroy
the plaintiff’s action. It is divided into
bar special, bar to common intendment,
bar temporal, and bar perpetual. Bar
special, falls out upon some special cir-
cumstances of the case in question, as
where an executor, being sued for his tes-
tator’s debt, pleads that he had no goads
in his hands at the day on which the writ
was sued out. Bar to common intend-
ment, is a general bar, which commonly
disables  the plaintiff’s declaration. Bar
temporary, is such as is good for the pre-
sent, but may afterwards fail; and bar-
perpetual, is that which overthrows the
plaintiff’s action for ever. In personal
actions, once barred, and ever so, is the

eneral rule ; but it is intended, where a

ar is to the right of the cause, not where
a wrong action is brousht. In criminal
cases, there are especially four pleas in
bar, which go to the merits of the indict-
ment, and give reason why the prisoner
ought not to answer it, nor be tried upon
it; as, a former acquittal, a former convic..
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tion, although no judgment were given, a
former attainder, and a pardon.

Bag, in heraldry, an ordinary in form
of the fesse, but much less.

Itdiffersfrom the fesse only in its nar-
rowness, and in this, that the bar may be
placed in any part of the field, whereas
the fesse is confined to a single place.

Bag, in music, a stroke drawn perpen-
dicularly across the lines of a piece of
music,including between each two a cer-
tain quantity or measure of time, which is
various, as the time of the music is either
triple or common. In common time, be-
tween each two bars isincluded the mea-
sure of four crotchets; in triple, three.
The principal use of bars is, to regulate
the beating of time in a concert.

Bam, double, consists of two parallel
straight lines, somewhat broader than a
common bar, drawn near each other,
and passing perpendicularly through the
stave. The double bardivides the differ-
ent strains of a movement. If two or
more dots are placed on one of its sides,
they imply that the strain of the move-
ment, or the same side with the dots, isto
be performed twice ; and if the dots are
placed on each side of the double bar,
the repetition extends to the strains on
cach side of the double bar.

Bag, in hydrography, denotes a bank
of sand, or other matter, whereby the
mouth of ariver is in amanner chokedup.

The term bar is also used for a strong
beam, wherewith the entrance of an har-
bour is secured; thisis more commonly
called boont:

BARALIPTON, among logicians, a
term denoting the first indirect mode of
the first figure of syllogisms. A syllogism
in baralipton, is when the two first pro-
positions are general, and the third par-
ticular, the middle term beingthe subject
in the first proposition, and the predicate
in the second. Thus,

Ba Every evil oughtto be feared:

Ra Every violent passion is an evil:

Lap Therefore something that ought to

be feared is a violent passion.

BARBA, in botany, a beard, a species
of down with which the surface of some
plants is covered. The term wasinvent-
ed by Linnzus, without precise explana-
tion; it scems however to signify a tuft
of hairs terminating the leaves.

BARBACAN, or BarpicaN, an outer
defence or fortification to a city or cas-
tle, used especially as a fence to the city,
or walls ; also, an aperture made in the
wails of a fortress, to fire through upon
the enemy. 1Itis also used as a watch-
tower, to descry the approach of the ene-
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my; and it sometimes denotes a fort at
the entrance of a bridge, on the outlet of
a city having a double wall with towers.

BARBACENIA, in botany, a genus of
the Hexandria Monogynia class and or-
per. Calyx superior; six-toothed ; corol
six-petalled ; filaments petal-shaped,
toothed ; capsule glandular, three-valv-
ed, many-seceded. Only one species,
found at Brazil.

BARBADOES ?ar, a mineral fluid of
the nature of the thicker fluid bitumens,
of a nauseous, bitterish taste, very strong
and disagreeable smell, found in many
parts of America trickling down the sides
of the mountains, and sometimes floating
on the surface of the water. It has been
greatly recommended in coughs, and
other disorders of the breast and lungs.

BARBARA, among logicians, the first
mode of the first figure of syllogisms.

A syllogism in barbara, is one whereof.
all the propositions are universal and af-
firmative ; the middle term being the sub-
Jject of the first proposition, and attribut-
ed in the second. For example,

Bar Every wicked man is miserable ;

Ba All tyrants are wicked men;

Ra Therefore all tyrants are miserable.

BARBE, in the military art ; to fire in
barbe, means to fire the cannon over the
parapet, instead of firing through the em-
brasures; in which case the parapet must
not be above three feet and a half high.

BARBED and crested, in heraldry, an
appellation given to the eombs and gills
of a cock, when particularized for being
of a different tincture from the body.

A barbed cross is a cross, the extremi-
ties of which are like the barbed irons
used for striking of fish.

BARBEL. See CyprINUS,

BARBER, one who makes a trade of
shaving the beards and heads of men, and
of making wigs, &c. Formerly the busi-
ness of a surgeon was united to that of a
barber, and he was denominated a bar-
ber-surgeon. This union of profession
was dissolved by a statute of Henry VIII.
by which the surgeons were formed into
a distinct corporation, that existed till the
late establishment of “The Royal Col-
lege of Surgeons of London.” In Eng-.
land, a musical instrument was part of the
furniture of a barber-surgeon’s shop,
which was used by persons above the or-
dinary level of life, who resorted thither
for the cure of wounds, for bleeding, or
trimming, a word that signified shaving,
and cutting, or curling, the hair. Bleed-
ing and tooth-drawing are now very com-
monly practised in country places by bar-
bers, and the pole stuck out as the sign of
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their profession is supposed to indicate
the staff which is held in the patient’s
hand during the act of bleeding, and the
fillet with which it is wound is tied up af-
ter the operation is completed.

BARBERRY, in botany. See BERRBE-
RIS.

BARD, a poet among the ancient Gauls
and Britons, who celebrated the praises
of heroes, with a view to inculcate virtue,
and sometimes to terminate a difference
between two armies at the point of en-
%agement. It is disputed in what the

ards differed from the Druids; some
pretend that these were the priests and
philosophers of the nation, and that these
were only the poets and historians ; but
it is more probable that Druid was a ge-
neral word, comprehending the priests,
the judges, the instructors of youth, and
the bards or poets. See Druip.

The bards were not only the poets,
but the genealogists, biographers, and
historians of those countries and ages.
The genealogical sonnets of the Irish
bards are still the chief foundations of
the ancient history of Ireland. It was cus-
tomary for thebards to sing these compo-
sitions in the presence of their nobles,
and at their chief festivals and solemni-
ties. In the Highlands of Scotland there
are bards still in being, and considerable
remains of many of the compositions of
the old British bards still preserved ; but
the most genuine, entire and valuable re-
mains of the works of the ancient bards,
and perhaps the noblest specimen of un-
cultivated genius, if not the most sublime
fragments of ancient poetry now extant,
are the poems of Ossian the son of Fingal,
a king of the Highlands, who flourished
in the second or third century, lately
collected by Mr. Macpherson, and by
him translated from the Erse or Gaelic
language into English.

The reputation, influence, and power
of this order of men were formerly very
high ; they were courted by the great,
and seated at the tables of princes. Their
power in exciting the courage and rous-
ing the fury of armies is -universally re-
corded, and generals have often confess-
ed themselves indebted for victory to
their heroic strains. They were not un-
frequently chosen negotiators with the
enemy, apd the deeds of the day were in
the evenmf recorded in their songs; and
the fame of their fallen heroes perpetuat-
ed by their praise.

BARGAI.N, in commerce, a contract or
agreementin buying and selling. Hence,
to buy a‘go.od bargain is to buy cheap.

Bargain is also an agreement to give a
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certain price ; and there are three things
requisite to make it complete and perfect.
1. The merchandize sold. 2. The price.
3. The mutual agreement or consent.

The merchandize sold ought to be cer-
tain, the price of the thing sold should be
paid in current money, otherwise it would
be an exchange; and the consent ought
to be equally free, on both sides, from
error and violence. If then there happens
to be an error inthe substance of the
thing bought, it makes the bargain void ;
but if it lies only in the quality of the
thing sold, it does not dissolve the bar-
gain, provided there be no voluntary
fraud on the side of the seller. Thus, if
I design to buy pewter, and instead of
that, the person sells me lead, the sale
cannot stand good, because I was im-
posed upon in the very substance of the
thing I wanted to buy. But if I designed
to buy aclock that went true, and it does
not prove so, the bargain ought to stand,
because [was deceived in the qualities
only of the thing sold to me.

A bargain and sale of lands, &c. in fee,
must, according to ourlaw, be in writing,
indented, and enrolled either in one of
the courts at Westminster, or in the
county where the lands lie, before the
custos rotulorum, and justices of peace.
A warrant and covenant may be inserted
in a bargain and sale, but the deed is good
without any such addition; and if it be
made for money and natural affection, the
estate will pass, though you do not en-
rol it.

BARGE, in naval affairs, a boat of state
and pleasure, adorned with various orna-
ments, having bales and tilts, and seats
covered with cushions and carpets, and
benches for many oars; as a company’s
barge, an admiral’s barge, &c. It is also
the name of a flat-bottomed vessel em-
ployed for carrying goods in a navigable
river, as those upon the river Thames,
called west country barges.

BARILLA, in the arts, is an alkaline
substance, prepared principally in Spain
and Ttaly from sea plants, which are there
cultivated for the purpose. The discovery
of the use of these plants was made by
the Saracens in Spain, who called the par-
ticular plant from which they extracted
it kali, which, with' the addition of the
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